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Abstract
Background:  Despite  the  potential  risks  of  drug  use  during  pregnancy,  consumption  has
increased  in  recent  decades.
Objective:  To  identify  the  risk  of  congenital  anomalies  (CA)  associated  with  the  use  of  drugs  in
primary care  in  pregnant  women  resident  in  the  Valencia  Region.
Methods:  A  case-control  study,  considering  a  case  as  a  less  than  one  year  old  live  birth  in
2009---2010,  diagnosed  with  a  CA  and  resident  in  the  Valencia  Region,  obtained  from  the  CA
population-based  registry.  Controls  were  selected  from  the  Metabolic  Disease  Registry,  and
the drugs  prescribed  and  dispensed  from  the  Integral  Management  of  Pharmaceutical  Services.
Crude odds  ratio  (OR)  was  calculated  with  its  95%  confidence  intervals  and  adjusted  OR  was
calculated  using  logistic  regression.
Results:  A  total  of  1.913  cases  and  3.826  controls  were  identified.  The  most  frequently
used drug  groups  were  those  acting  on  the  musculoskeletal,  nervous  and  respiratory  sys-
tems, on  the  blood  and  blood  forming  organs,  and  anti-infection  drugs.  The  most  common
drugs used  were  ibuprofen,  dexketoprofen,  paracetamol,  amoxicillin,  ferrous  sulphate,

and a  combination  of  folic  acid.  A  significantly  increased  risk  of  CA  was  identified  for
drugs acting  on  the  musculoskeletal  system  (adjusted  OR  1.14  [95%  confidence  inter-
val 1.02---1.28]).  A  significantly  decreased  risk  was  observed  for  drugs  acting  on  the
blood and  blood  forming  organs  (adjusted  OR  0.87  [95%  confidence  interval  0.78---0.98]).
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Conclusions:  Associations  between  drugs  and  CA  in  pregnant  women  resident  in  the  Valencia
Region have  been  identified  for  drugs  that  act  as  risk  factors  of  CA,  and  for  drugs  that  act  as
protective  factors  of  CA.
© 2016  Asociación  Española  de  Pediatŕıa.  Published  by  Elsevier  España,  S.L.U.  All  rights
reserved.
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Consumo  de  medicamentos  en  el  embarazo  y  riesgo  de  anomalías  congénitas  en  la
Comunitat  Valenciana

Resumen
Antecedentes:  El  consumo  de  medicamentos  durante  el  embarazo  se  ha  incrementado  en  las
últimas décadas.
Objetivo:  Identificar  el  riesgo  de  anomalías  congénitas  (AC)  asociado  a  la  utilización  de  medica-
mentos en  atención  ambulatoria  en  embarazadas  residentes  en  la  Comunitat  Valenciana.
Métodos:  Estudio  de  casos-controles,  considerando  caso  a  menores  de  un  año  nacidos  vivos  en
2009-2010 diagnosticados  de  AC  y  residentes  en  la  Comunitat  Valenciana,  obtenidos  del  registro
poblacional  de  AC.  Los  controles  se  seleccionaron  del  Registro  de  Metabolopatías  y  la  medicación
prescrita  y  dispensada  se  obtuvo  del  módulo  Gestión  Integral  de  Prestación  Farmacéutica.  Se
calcularon  las  odds  ratio  (OR)  y  los  intervalos  de  confianza  al  95%  y  las  OR  ajustadas  mediante
regresión  logística.
Resultados:  Se  identificaron  1.913  casos  y  3.826  controles.  Los  grupos  de  medicamentos
más frecuentemente  prescritos  y  dispensados  fueron:  los  que  actúan  sobre  los  sistemas
musculoesquelético,  nervioso,  respiratorio,  sobre  la  sangre  y  órganos  hematopoyéticos,  y  antiin-
fecciosos. Los  medicamentos  más  habituales  fueron:  ibuprofeno,  dexketoprofeno,  paracetamol,
amoxicilina,  sulfato  de  hierro  y  una  combinación  de  ácido  fólico.  Se  identificó  un  aumento  del
riesgo de  anomalías  congénitas  significativo  para  los  fármacos  de  acción  sobre  el  sistema  mus-
culoesquelético  (OR  ajustada  de  1,14  [intervalo  de  confianza  al  95%  1,02-1,28]).  Se  observó
una disminución  del  riesgo  significativa  en  el  grupo  que  actúa  sobre  la  sangre  y  los  órganos
hematopoyéticos  (OR  ajustada  de  0,87  [intervalo  de  confianza  al  95%  0,78-0,98]).
Conclusiones:  Se  han  identificado  asociaciones  de  medicamentos  con  AC  en  mujeres
embarazadas  residentes  en  la  Comunitat  Valenciana,  tanto  para  fármacos  que  actúan  como
factores de  riesgo  de  AC  como  para  fármacos  que  actúan  como  factores  protectores  de  AC.
© 2016  Asociación  Española  de  Pediatŕıa.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los  dere-
chos reservados.
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he  term  congenital  anomaly  (CA)  comprehends  any  type
f  defect  in  physical,  psychological,  functional,  sensory  or
otor  development  that  occurs  during  intrauterine  life  and

s  detected  during  pregnancy,  labour  or  later  in  life.  It
ay  even  include  genetic  disorders  and  inborn  errors  of
etabolism.1

Congenital  anomalies  are  an  important  public  health
roblem  on  account  of  their  impact  on  the  quality  of  life  of
ffected  patients  and  families,  their  contribution  to  foetal
nd  infant  mortality,  emotional  costs  to  the  family,  and  the
nancial  cost  of  medical,  social  and  educational  services
o  improve  quality  of  life  of  affected  individuals  and  their
amilies.2

The  aetiology  of  CAs  in  unknown;  it  is  believed  that  they
esult  from  interactions  between  genetic  and  environmen-
al  factors,  although  their  specific  interactions  and  relative

mportance  have  not  yet  been  established.3,4

Since  the  teratogenic  effect  of  thalidomide  was  first
iscovered,5 there  have  been  advances  in  the  investigation

d
t
i

f  the  teratogenic  effects  that  specific  drugs  may  have
n  the  foetus  through  a  variety  of  mechanisms,  especially
hen  used  in  the  first  trimester  of  pregnancy.  However,

he  results  obtained  by  these  studies  have  not  always  been
onclusive.6 Thus,  drugs  used  for  the  treatment  of  hyper-
hyroidism,  such  as  carbimazole  or  thiamazole,  have  been
ssociated  with  CAs  like  choanal  atresia  and  omphalocoele,7

lthough  this  association  has  not  been  observed  in  every
tudy.8

Antibiotic  drugs  have  been  studied  extensively  and  shown
o  have  different  effects.  Penicillins,  erythromycin  and
ephalosporins  have  not  been  associated  to  CAs.  Cleft  lip
nd  palate  have  been  associated  with  the  use  of  amoxicillin
n  the  early  months  of  pregnancy.  Sulfamides  and  nitro-
urantoins  have  been  associated  with  severe  CAs  such  as
nencephaly  and  cardiac  CAs,  as  well  as  choanal  atresia,
ip  and  cleft  palate  and  diaphragmatic  hernia.9,10

Findings  for  other  drug  classes  such  as  antiepileptic

rugs  have  been  contradictory11,12 or  the  evidence  of
heir  association  with  CAs  was  inconclusive.13 In  other
nstances,  it  was  difficult  to  differentiate  between  potential
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teratogenic  effects  of  drugs  and  the  effects  of  the  underlying
disease.14,15

Despite  the  potential  risks  of  using  medications  during
pregnancy,  especially  in  the  first  trimester,  consumption
has  increased  by  more  than  60%  in  recent  decades,  and  at
least  one  drug  is  used  in  50%  of  pregnancies.16 Furthermore,
potentially  teratogenic  drugs  are  sometimes  prescribed
without  appropriate  guidance  on  contraception.17 It  is  esti-
mated  that  1%  of  pregnant  women  are  exposed  to  potentially
teratogenic  drugs,  with  an  estimated  proportion  of  0.6%  for
the  first  trimester.18

In  the  Autonomous  Community  of  Valencia  (ACV)  there
is  a  module  for  the  integral  management  of  pharmaceuti-
cal  services  (Gestión  Integral  de  Prestación  Farmacéutica
[GAIA])19 within  the  outpatient  care  system  electronic
database  (Sistema  de  Información  de  la  Asistencia  Ambula-
toria)  that  can  be  used  to  study  the  use  of  pharmaceuticals,
as  it  records  the  drugs  prescribed  by  clinicians  in  outpatient
clinics,  allowing  for  future  data  collection.

In  addition,  a  population  register  of  CAs  in  the  ACV  has
been  created  recently.  The  register  includes  cases  of  CAs
in  infants  aged  less  than  1  year  residing  in  the  ACV,  diag-
nosed  according  to  the  criteria  and  quality  control  standards
of  the  European  Network  of  Population-Based  Registries  for
the  European  Surveillance  of  Congenital  Anomalies20 (EURO-
CAT),  and  makes  available  validated  data  on  CAs  in  the  ACV.
There  is  also  the  Register  of  Metabolic  Disorders  of  the  ACV,
which  has  records  of  the  births  in  the  autonomous  commu-
nity  every  year  because  newborns  are  routinely  screened  for
metabolic  disorders,  and  has  information  on  newborns  that
are  not  included  in  the  population  register  of  the  ACV.

The  aim  of  our  study  was  to  identify  pregnant  women
residing  in  the  ACV  with  a  potential  risk  of  CAs  associated  to
the  prescription  and  dispensation  of  drugs  in  outpatient  care
settings  as  indicators  of  pharmaceutical  use  during  preg-
nancy.

Materials and methods

We  conducted  an  epidemiological  case-control  study  by  col-
lecting  retrospective  data  from  secondary  sources.

We  defined  case  as  an  infant  aged  less  than  1  year  born
alive  between  2009  and  2010  and  residing  in  the  ACV  who
received  a  diagnosis  of  CA  (EUROCAT  definition20)  in  the
first  year  of  life,  and  control  as  an  infant  born  alive  in
the  2009---2010  period  and  residing  in  the  ACV  who  did  not
receive  a  diagnosis  of  CA  in  the  first  year  of  life.  We  ran-
domly  selected  2  controls  per  case  (matching  controls  by
sex,  month  and  year  of  birth,  and  province  of  residence).

We  collected  the  following  data  on  live  births:  health  care
card  number,  month  and  year  of  birth,  multiparity,  type  of
delivery,  birth  weight  and  gestational  age,  and  type  of  CA
(for  cases).  We  also  collected  the  following  for  mothers:
health  care  card  number,  age  and  municipality  of  residence
at  time  of  delivery,  country  of  birth,  and  medication  pre-
scribed  and  received  during  pregnancy.

We  obtained  data  from  the  following  sources:  CA  popu-

lation  register  (selection  of  cases  and  collection  of  data  for
variables  under  study,  collection  of  maternal  data  save  for
medication),  Metabolic  Disorder  Register  (selection  of  con-
trols  and  collection  of  data  for  infants  and  mothers----save

b
d
t
m

genital  anomalies  137

or  medication  received  by  mothers)  and  GAIA  (collection  of
ata  on  medication  prescribed  and  dispensed  in  outpatient
are  to  mothers  of  both  cases  and  controls).

We  were  able  to  integrate  the  information  from  the  dif-
erent  sources  and  identify  the  mother  of  each  infant  using
he  health  care  card  numbers.  The  health  care  card  number
f  the  mother  was  encrypted  in  the  GAIA  database,  so  we
btained  the  medication  data  by  encrypting  the  health  care
ard  number  of  the  mothers  of  cases  and  controls  using  the
ame  algorithm.  The  patients  were  not  identifiable  in  the
tatistical  analysis,  as  we  used  the  Stata  12  software21 to
rreversibly  anonymise  the  data  in  the  final  database  created
or  the  study.

We  conducted  a  descriptive  study  of  the  drugs  pre-
cribed  and  dispensed  to  the  mothers  of  cases  as  well
s  controls.  To  do  so,  we  defined  the  exposure  period  as
he  interval  ranging  from  the  30  days  preceding  the  esti-
ated  date  of  conception  to  birth.  We  included  the  30
receding  days  to  ensure  that  the  exposure  period  covered
he  entire  pregnancy.  We  calculated  the  date  of  concep-
ion  by  subtracting  the  weeks  of  gestation  from  the  date
f  birth.  We  coded  and  grouped  the  prescribed  and  dis-
ensed  pharmaceuticals  using  the  Anatomical  Therapeutic
hemical  classification.22 We  considered  the  exposure  of  a
other  to  each  individual  pharmaceutical  separately.  We
escribed  pharmaceuticals  by  group,  identifying  the  most
requently  prescribed  and  dispensed  drugs  in  cases  and
ontrols.

Using  the  data  on  place  of  residence,  we  analysed  poten-
ial  differences  in  prescription  and  dispensation  of  drug
roups  between  the  different  health  areas.  We  identified
ignificant  differences  by  means  of  Pearson’s  chi  square  test.
e  analysed  cases  and  controls  separately.

We  performed  an  exploratory  bivariate  analysis  to  detect
ssociations  between  each  drug  group  and  the  most  fre-
uently  prescribed  and  dispensed  drugs  in  cases  and
ontrols.  We  calculated  crude  odd  ratios  (ORs)  with  their
5%  confidence  intervals  (CIs).  We  included  the  drugs  or
rug  groups  for  which  we  found  significant  differences  in
he  multivariate  analysis.

We  fitted  logistic  regression  models  to  calculate  adjusted
Rs.  We  adjusted  the  model  for  the  following  variables,
hich  have  been  previously  described  as  confounders  in

he  literature:  maternal  age  (<20,  20---35,  >35  years),  birth
eight  (≥2500  g,  <2500  g),  gestational  age  (≥37,  <37  weeks
estation),  multiparity  (no/yes),  maternal  country  of  origin
born  in/outside  of  Spain)  and  health  area  (1  through  23).  We
erformed  regression  diagnostics  to  assess  the  colinearity  of
ndependent  variables  (using  the  variance  inflation  factor).
e  performed  analyses  for  CAs  overall  and  for  each  group
f  anomalies.

esults

e  identified  a  total  of  1.913  infants  born  alive  between
009  and  2010  and  residing  in  the  ACV  that  received  a  diag-
osis  of  CA  in  the  first  year  of  life.  We  selected  3.826  controls

orn  alive  and  residing  in  the  ACV  that  did  not  receive  a
iagnosis  of  CA  in  the  first  year  of  life.  Table  1  summarises
he  characteristics  of  these  newborns  and  their  mothers  by
embership  in  the  case  or  control  group.
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Table  1  Characteristics  of  live  births  and  mothers  by  study  group.

Controls  Cases

n  (%)  n  (%)

Live  births
Year  of  birth

2009  1948  (50.9)  974  (50.9)
2010 1878  (49.1)  939  (49.1)

Sex
Male 1957  (51.2)  1058  (55.3)
Unknown 0  (0.0)  1  (0.1)

Multiparity
Yes 141  (3.7)  126  (6.6)

Mother
Age, years

<20  106  (2.8)  72  (3.8)
20---35 2872  (75.1)  1304  (68.2)
>35 844  (22.1)  505  (26.4)
Unknown 4  (0.1)  32  (1.7)

Province
Valencia 1920  (50.2)  862  (45.1)
Alicante 1443  (37.7)  804  (42.0)
Castellón 459  (12.0)  246  (12.9)
Unknown 4  (0.1)  1  (0.1)

Country
Spain 2818  (73.7)  1340  (70.0)
Not Spain  968  (25.3)  524  (27.4)
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Of  the  27.712  prescriptions  that  were  dispensed,  33.2%
orresponded  to  mothers  of  cases  and  66.8%  to  mothers  of
ontrols.  We  found  medication  data  for  14.0%  of  the  mothers
f  cases  and  15.1%  of  mothers  of  controls.

The  most  frequent  drug  groups  were  the  same  in  cases
nd  controls:  drugs  that  act  on  the  respiratory,  nervous  and
usculoskeletal  systems,  blood  and  blood-forming  organs

nd  antiinfectives.
We  only  found  changes  in  the  proportion  in  the  antiinfec-

ives  group,  which  rose  from  fourth  position  in  prescription
o  being  the  most  frequently  dispensed  group.  The  blood
nd  blood-forming  organs  drug  group  and  the  musculoskele-
al  drug  group  switched  places  when  we  compared  cases  and
ontrols,  with  a  higher  proportion  of  the  former  in  controls
nd  a  higher  proportion  of  the  latter  in  cases.

The  most  frequent  individual  drugs  in  both  cases  and  con-
rols  were  ibuprofen,  ferrous  sulfate,  amoxicillin,  folic  acid
n  combination  with  potassium  iodide  and  cyanocobalamin,
aracetamol  and  dexketoprofen.

Ibuprofen  was  the  most  frequently  prescribed  and  dis-
ensed  drug  in  both  cases  and  controls.  We  found  some
ifference  in  the  prescription  and  dispensation  proportions
f  some  drugs;  for  instance,  the  second  most  frequent  drug
as  ferrous  sulfate  when  it  came  to  prescription  (3.0%)  but

t  was  amoxicillin  when  it  came  to  dispensation  (3.0%).  We
id  not  find  differences  between  cases  and  controls  when

e  compared  prescription  and  dispensation  separately.

We  analysed  patterns  in  prescription  and  dispensation  by
ealth  area,  and  only  found  significant  differences  in  the

d
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0)  49  (2.6)

ase  group:  differences  in  the  prescription  and  in  the  dis-
ensation  of  drugs  in  the  group  acting  on  the  genitourinary
ystem  and  the  sex  hormones  (P  =  .008  and  P  <  .001,  respec-
ively),  and  differences  in  the  dispensation  of  drugs  in  the
espiratory  system  group  (P  =  .03).

We  obtained  the  proportion  of  prescriptions  and  of  dis-
ensations  per  100  000  inhabitants  in  the  different  health
reas  for  cases  and  for  controls.  In  the  case  group,  the  health
reas  with  the  highest  proportions  per  total  inhabitants  were
he  same  and  ranked  in  the  same  order  for  prescriptions  and
or  dispensations.  The  same  occurred  in  the  control  group,
lthough  the  health  areas  were  different.

The  risk  of  CAs  associated  to  the  prescription  or  the  dis-
ensation  of  drugs  overall  was  not  significant.

When  we  analysed  the  risk  associated  with  prescription
y  drug  group,  we  found  that  there  was  a  statistically  sig-
ificant  increase  in  the  risk  of  CAs  for  the  group  of  drugs
cting  on  the  musculoskeletal  system,  with  an  OR  of  1.13
95%  CI,  1.01---1.26)  (Fig.  1).  We  also  observed  a  protective
ffect  against  CAs  in  the  dispensation  of  the  group  of  drugs
hat  act  on  blood  and  blood-forming  organs,  with  an  OR  of
.88  (95%  CI,  0.79---0.99)  (Fig.  2).

The  risk  of  CAs  was  also  not  significant  for  any  of  the
ost  frequently  prescribed  or  the  most  frequently  dispensed
rugs.

Lastly,  we  performed  a  multivariate  analysis  of  the  2

rug  groups  in  which  we  have  found  statistically  signifi-
ant  differences  in  cases  and  controls.  We  adjusted  the  OR
y  birth  weight  and  gestational  age,  multiparity,  maternal
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Figure  1  Odd  ratios  for  congenital  anomalies  per  drug  group  (drug  prescription).
A, alimentary  tract  and  metabolism;  B,  blood  and  blood-forming  organs;  C,  cardiovascular  system;  CI,  confidence  interval;  D,
dermatologicals;  G,  genitourinary  system  and  sex  hormones;  H,  systemic  hormonal  preparations;  J,  antiinfectives  for  systemic
use; L,  antineoplastic  and  immunomodulating  agents;  M,  musculoskeletal  system;  N,  nervous  system;  P,  antiparasitic  products,
insecticides and  repellents;  R,  respiratory  system;  S,  sensory  organs;  V,  various.
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Figure  2  Odd  ratios  for  congenital  anomalies  per  drug  group  (drug  dispensation).
A, alimentary  tract  and  metabolism;  B,  blood  and  blood-forming  organs;  C,  cardiovascular  system;  CI,  confidence  interval;  D:
dermatologicals;  G,  genitourinary  system  and  sex  hormones;  H,  systemic  hormonal  preparations;  J,  antiinfectives  for  systemic
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The  frequent  use  of  drugs  in  pregnant  women  is  mostly
use; L,  antineoplastic  and  immunomodulating  agents;  M,  mus
insecticides and  repellents;  R,  respiratory  system;  S,  sensory  or

age,  health  area,  and  maternal  country  of  origin.  When  we
assessed  the  colinearity  of  the  independent  variables  we
obtained  a  variance  inflation  factor  of  less  than  3  in  every
instance.

The  statistically  significant  increase  in  risk  associated  to
the  prescription  of  the  musculoskeletal  system  drug  group
was  maintained,  with  an  adjusted  OR  of  1.14  (95%  CI,
1.02---1.28),  as  was  the  significant  decrease  in  risk  of  CAs
associated  with  the  dispensation  of  drugs  in  the  blood  and
blood-forming  organs  group,  with  an  adjusted  OR  of  0.87
(95%  CI,  0.78---0.98).

In the  analysis  by  CA  groups,  we  only  identified  a  signif-
icant  increase  in  the  CAs  of  the  circulatory  system  with  an

adjusted  OR  of  1.18  (95%  CI,  1.01---1.37)  associated  to  the
prescription  of  drugs  that  act  on  the  musculoskeletal  sys-
tem  (Fig.  3).  We  did  not  find  a  significant  association  of  any

d
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keletal  system;  N,  nervous  system;  P,  antiparasitic  products,
;  V,  various.

pecific  CA  group  with  the  dispensation  of  drugs  that  act  on
he  blood  and  blood-forming  organs  (Fig.  4).

iscussion

harmaceutical  use  was  more  common  in  controls,  with  15%
f  mothers  consuming  pharmaceuticals  during  pregnancy
ompared  to  14%  of  mothers  in  the  case  group.  These  figures
re  considerably  lower  than  those  described  in  other  stud-
es,  with  proportions  ranging  widely  in  the  literature  (from
7%  to  81%).16,23,24
ue  to  their  use  being  unavoidable  in  many  instances.  There
re  situations  in  which  medication  is  necessary  and  the  ben-
fits  outweigh  the  associated  teratogenic  risk.25 The  key
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Figure  3  Adjusted  odd  ratios  for  congenital  anomalies  per  group  of  congenital  anomalies  in  the  prescription  of  drugs  acting  on
the musculoskeletal  system.
A,  nervous  system;  B,  eye,  ear,  face  and  neck;  C,  circulatory  system;  CI,  confidence  interval;  D,  respiratory  system;  E,  cleft  lip  and
palate; F,  digestive  system;  G,  genital  organs;  H,  urinary  system;  I,  musculoskeletal  system;  J,  other  malformations;  K:  chromosomal
abnormalities.
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Figure  4  Adjusted  odd  ratios  for  congenital  anomalies  per  group  of  congenital  anomalies  in  the  prescription  of  drugs  acting  on
blood and  blood-forming  organs.
A,  nervous  system;  B,  eye,  ear,  face  and  neck;  C,  circulatory  system;  CI,  confidence  interval;  D,  respiratory  system;  E,  cleft  lip  and
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alate; F,  digestive  system;  G,  genital  organs;  H,  urinary  system;
bnormalities.

nterventions  in  the  approach  to  such  situations  are  to  assess
he  risk  and  benefits  of  the  drug  before  prescription,  admin-
ster  the  minimum  effective  dose  for  the  shortest  possible
ime,  use  the  least  number  of  pharmaceuticals  possible,  and
elect  drugs  that  have  been  widely  used  in  clinical  practice.
his  assessment  needs  to  be  performed  in  each  individual
regnancy,  and  the  use  of  drugs  in  the  first  trimester  of
regnancy  should  be  avoided.26

The  drugs  used  most  frequently  in  our  study  were
onsistent  with  those  identified  as  most  common  in
ther  studies,24,27 and  there  are  two  possible  cate-
ories:  those  recommended  for  use  during  pregnancy,
nd  those  used  to  treat  conditions  that  arise  during

estation.

Our  analysis  of  the  differences  between  health  depart-
ents  in  the  ACV  did  not  lead  to  the  identification  of  any

eographical  patterns.  In  the  future,  it  would  be  advisable  to
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usculoskeletal  system;  J,  other  malformations;  K:  chromosomal

esign  studies  capable  of  identifying  any  existing  geograph-
cal  differences  in  the  use  of  medications  and  their  causes,
s  the  international  literature  has  described  significant  geo-
raphical  variability  in  drug  use,28 and  there  is  also  evidence
f  geographical  patterns  in  the  prevalence  and  distribution
f  some  CAs  in  the  ACV.29

The  prescription  to  pregnant  women  of  drugs  that  act
n  the  musculoskeletal  system,  especially  of  2  nonsteroidal
nti-inflammatory  drugs  (NSAIDs),  ibuprofen  and  dexketo-
rofen,  was  associated  with  a  significant  increase  in  the
isk  of  CAs  in  the  child  (adjusted  OR,  1.14)  and  specifically
n  the  risk  of  CAs  of  the  circulatory  system  (adjusted  OR,
.18).  This  was  consistent  with  other  studies  in  which  the

djusted  ORs  for  CAs  overall  and  for  cardiac  CAs  revealed

 deleterious  association  with  the  use  of  NSAIDs,30 although
here  are  also  studies  that  have  not  found  evidence  of  this
ssociation.31
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Drugs  use  in  pregnancy  in  the  Valencia  Region  and  the  risk  o

One  possible  explanation  for  the  increased  risk  of  CAs
detected  in  our  study  is  that  one  of  the  most  common
foetal  adverse  effects  of  NSAIDs  is  the  premature  closure  of
the  ductus  arteriosus,  leading  to  right  ventricle  overload,
hypertrophy  and  dilatation,  which  in  turn  are  associated
with  tricuspid  regurgitation  and  a  right-to-left  shunting.32

Furthermore,  decreased  foetal  renal  artery  flow  and  oligo-
hydramnios  may  recur  when  nonsteroidal  anti-inflammatory
therapy  is  discontinued,33 which  can  cause  pulmonary  hyper-
tension  and  is  associated  with  increased  cutaneous  and
intracranial  bleeding  in  the  foetus,  and  protracted  labour,
increased  blood  loss  and  increased  severity  of  anaemia  in
the  mother.34

Another  salient  finding  involved  the  dispensation  of  drugs
that  act  on  blood  and  blood-forming  organs  (especially  fer-
rous  sulfate  and  the  combination  of  folic  acid,  potassium
iodide  and  cyanocobalamin),  which  was  associated  with  a
significantly  decreased  risk  of  CAs  in  the  offspring  (adjusted
OR,  0.87).  We  did  not  identify  any  protective  effects  on  spe-
cific  groups  of  CAs,  although  there  is  ample  evidence  on  the
protective  effect  of  folic  acid  combined  with  a  multivita-
min  against  the  development  of  neural  tube  CAs35 and  other
groups  of  malformations.36 Furthermore,  iron  is  essential  for
the  prevention  of  anaemia,  which  delays  foetal  growth  dur-
ing  gestation  and  increases  the  risk  of  miscarriage,  genetic
and  nervous  system  malformations,  low  birth  weight  and
premature  birth.37

Since  we  conducted  a  population-based  case-control
study  by  the  collection  of  retrospective  information  from
secondary  sources,  we  minimised  the  risk  of  selection  bias
inherent  in  sample-based  studies  as  well  as  the  differential
misclassification  bias  inherent  in  non-population-based  sur-
veys  of  cases  and  controls.  We  also  minimised  nonresponse
bias.

One  of  the  limitations  of  our  study  was  the  quality  of  the
data  from  secondary  sources.  When  it  came  to  the  popu-
lation  register  of  CAs,  the  health  care  card  number  of  the
mother  was  missing  in  13.1%  of  entries,  so  we  were  unable
to  integrate  any  corresponding  data  on  pharmaceuticals  that
may  have  been  available  for  those  cases.  As  for  GAIA,  the
prescription  and  dispensation  of  drugs  is  underrecorded,  a
drawback  already  mentioned  by  other  authors,38,39 since
the  system  does  not  include  prescriptions  for  drugs  that
are  not  paid  by  the  Spanish  public  health  system,  over-
the-counter  drugs  or  drugs  prescribed  by  private  physicians.
Furthermore,  in  the  case  of  inexpensive  drugs,  consumers
may  prefer  to  buy  them  directly  rather  than  going  through
the  process  of  obtaining  a  prescription.  This  type  of  under-
recording  is  improbable  in  more  expensive  drugs,  drugs  that
may  require  dose  adjustments  or  drugs  that  require  medical
monitoring.38 Nevertheless,  this  database,  despite  its  limi-
tations,  allowed  us  to  make  an  estimation  of  pharmaceutical
use  in  the  ACV  that  would  have  been  far  more  costly  had  we
used  other  methods.

Another  limitation  is  that  we  used  the  prescription  and
dispensation  of  drugs  recorded  in  GAIA  as  a  proxy  for  drug
use  in  pregnant  women,  and  that  we  could  not  break  down
drug  exposure  by  trimester  of  pregnancy.  In  addition,  the

design  of  the  study  did  not  allow  us  to  determine  with  cer-
tainty  that  pharmaceuticals  were  involved  in  the  aetiology
of  CAs,  but  we  were  able  to  establish  the  risk  associated
to  their  use.  Their  actual  contribution  to  CAs  could  only  be

1
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etermined  by  taking  into  account  other  possible  etiological
actors  (environmental,  genetic,  socioeconomic,  etc.).

However,  data  on  prescribed  and  dispensed  drugs  dur-
ng  pregnancy  can  be  used  as  an  approximation  of  drug  use
y  pregnant  women.  The  availability  of  data  on  drug  expo-
ure  can  help  identify  drugs  that  are  potentially  teratogenic
nd  establish  the  association  of  drugs  with  CAs  as  protec-
ive  or  risk  factors.  Furthermore,  this  can  lay  the  foundation
or  the  development  of  clinical  and  administrative  practice
uidelines,  allowing  the  implementation  of  customised  phar-
acological  treatments  that  are  effective  and  safe  during
regnancy,  and  for  the  systematic  surveillance  of  the  risk  of
As  associated  with  drug  exposure  using  these  source  data.

unding

his  study  was  funded  by  the  Instituto  Médico  Valenciano,
he  project  funded  by  the  Fondo  de  Investigaciones  San-
tarias  (FIS  PI10/01676)  and  the  Spanish  Rare  Diseases
egistries  Research  Network  (SpainRDR)  and  had  the  sup-
ort  of  the  International  Rare  Diseases  Research  Consortium
IRDiRC)  and  the  Instituto  de  Salud  Carlos  III  (PR11/122).

onflict of interests

he  authors  have  no  conflict  of  interests  to  declare.

eferences

1. Martínez-Frías ML. Características generales de los defectos
congénitos, terminología y causas. Semergen. 2010;36:135---9.

2. EUROCAT [Internet]. The status of health in the
European Union: congenital malformations [aprox. 2 pan-
tallas]; June 2009 [accessed 17.06.15]. Available from:
http://www.eurocat-network.eu/memberreg/

3. Dolk H, Loane M, Garne E. The prevalence of congenital anoma-
lies in Europe. In: Posada M, Groft S, editors. Rare diseases
epidemiology. Avances in experimental medicine and biology.
Dordrecht, Heidelberg, London, New York: Springer Science and
Business Media B.V.; 2010. p. 349---74.

4. Graham JM, Shaw GM. Gene-environment interactions in rare
diseases that include common birth defects. Birth Defects Res
A Clin Mol Teratol. 2005;73:865---7.

5. Martínez-Frías ML. Talidomida: 50 años después. Med Clin
(Barc). 2012;139:25---32.

6. Van Gelder MM, van Rooij IA, Miller RK, Zielhuis GA, de Jong-van
den Berg LT, Roeleveld N. Teratogenic mechanisms of medical
drugs. Hum Reprod Update. 2010;16:378---94.

7. Clementi M, di Gianantonio E, Cassina M, Leoncini E, Botto LD,
Mastroiacovo P. Treatment of hyperthyroidism in pregnancy and
birth defects. J Clin Endocrinol Metab. 2010;95:E337---41.

8. Cassina M, Donà M, Di Gianantonio E, Clementi M. Pharmacologic
treatment of hyperthyroidism during pregnancy. Birth Defects
Res A Clin Mol Teratol. 2012;94:612---9.

9. Crider KS, Cleves MA, Reefhuis J, Berry RJ, Hobbs CA, Hu DJ.
Antibacterial medication use during pregnancy and risk of birth
defects: National Birth Defects Prevention Study. Arch Pediatr
Adolesc Med. 2009;163:978---85.

0. Lin KJ, Mitchell AA, Yau WP, Louik C, Hernández-Díaz S. Maternal

exposure to amoxicillin and the risk of oral clefts. Epidemiology.
2012;23:699---705.

1. Adab N. Birth defects and epilepsy medication. Expert Rev Neu-
rother. 2006;6:833---45.

http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0200
http://www.eurocat-network.eu/memberreg/
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0210
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0215
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0220
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0225
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0230
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0235
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0240
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0245
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0250


1

1

1

1

1

1

1

1

1

2

2

2

2

2

2
2

2

2

2

3

3

3

3

3

3

3

3

3

39. Grau Rubio MA, Albelda Puig C, Díaz Mondéjar R, García Her-
42  

2. Dolk H, Jentink J, Loane M, Morris J, de Jong-van den Berg LT.
Does lamotrigine use in pregnancy increase orofacial cleft risk
relative to other malformations? Neurology. 2008;71:714---22.

3. Watts DH, Huang S, Culnane M, Kaiser KA, Scheuerle A, Mofenson
L, et al. Birth defects among a cohort of infants born to HIV-
infected women on antiretroviral medication. J Perinat Med.
2011;39:163---70.

4. Caton AR, Bell EM, Druschel CM, Werler MM, Lin AE, Browne
ML, et al. Antihypertensive medication use during pregnancy
and the risk of cardiovascular malformations. Hypertension.
2009;54:63---70.

5. Gentile S. Selective serotonin reuptake inhibitor exposure dur-
ing early pregnancy and the risk of birth defects. Acta Psychiatr
Scand. 2011;123:266---75.

6. Mitchell AA, Gilboa SM, Werler MM, Kelley KE, Louik C,
Hernández-Díaz S. Medication use during pregnancy, with par-
ticular focus on prescription drugs: 1976---2008. Am J Obstet
Gynecol. 2011;205:51.e1---8.

7. Schwarz EB, Santucci A, Borrero S, Akers AY, Nikolajski C,
Gold MA. Perspectives of primary care clinicians on terato-
genic risk counseling. Birth Defects Res A Clin Mol Teratol.
2009;85:858---63.

8. Gagne JJ, Maio V, Berghella V, Louis DZ, Gonnella JS. Pre-
scription drug use during pregnancy: a population-based study
in Regione Emilia-Romagna, Italy. Eur J Clin Pharmacol.
2008;64:1125---32.

9. Dirección General para la Prestación Farmacéutica. GAIA:
Gestor Integral de Prestación Farmacéutica. Boletín Farma-
coterapéutico Valenciano. 2002;1:51---4.

0. EUROCAT [Internet]. EUROCAT Guide 1.3 and reference doc-
uments. Instructions for the registration and surveillance of
congenital anomalies. [aprox. 2 pantallas]; September 2005
[accessed 23.06.15]. Available from: http://www.eurocat-
network.eu/aboutus/datacollection/guidelinesforregistration/
guide1 3instructionmanual

1. StataCorp. Stata statistical software: release 12. College
Station, TX: StataCorp LP; 2011.

2. WHO [Internet]. Guidelines for ATC classification and DDD
assignment 2013 [aprox. 3 pantallas]. Oslo: WHO; 2012
[accessed 29.06.15]. Available from: http://www.whocc.no/
atc ddd index and guidelines/guidelines/

3. Baraka M, Steurbaut S, Coomans D, Dupont AG. Determinants of
medication use in a multi-ethnic population of pregnant women:
a cross-sectional study. Eur J Contracept Reprod Health Care.
2014;19:108---20.

4. Bérard A, Sheehy O. La cohorte des grossesses du Québec:
prévalences et conséquences de l’utilisation des médicaments

durant la grossesse. Therapie. 2014;69:71---81.

5. Wiebe S. Managing women with epilepsy. BMJ. 2000;320:3---4.
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7. Marín GH, Cañas M, Homar C, Aimetta C, Orchuela J. Uso
de fármacos durante el período de gestación en embarazadas
de Buenos Aires, Argentina. Rev Salud Publica (Bogota).
2010;12:722---31.

8. Dawn JR, Hanley GE, Greyson DL, Morgan SG. Prescription
drug use during pregnancy in developed countries: a systematic
review. Pharmacoepidemiol Drug Saf. 2011;20:895---902.

9. Cavero Carbonell C, Zurriaga O, Pérez Panadés J, Barona Vilar C,
Martos Jiménez C. Variación temporal y distribución geográfica:
cardiopatías congénitas en la Comunitat Valenciana. An Pediatr
(Barc). 2013;79:149---56.

0. Ofori B, Oraichi D, Blais L, Rey E, Bérard A. Risk of congenital
anomalies in pregnant users of non-steroidal anti-inflammatory
drugs: a nested case-control study. Birth Defects Res B Dev
Reprod Toxicol. 2006;77:268---79.

1. Nielsen G, Sorensen H, Larsen H, Pedersen L. Risk of
adverse birth outcome and miscarriage in pregnant users
of non-steroidal anti-inflammatory drugs: population based
observational study and case-control study. BMJ. 2001;322:
266---70.

2. Chacón Aguilar R, Menéndez Hernando C, Chimenti Cama-
cho P, Franco Sánchez ML, Sánchez Luna M. Hipertensión
pulmonar neonatal grave tras ingestión de antiinflamato-
rios no esteroideos durante el embarazo. An Pediatr (Barc).
2008;68:357---60.

3. Sawdy RJ, Lye S, Fisk NM, Bennett PR. A double-blind random-
ized study of fetal side effects during and after the short-term
maternal administration of indomethacin, sulindac and nime-
sulide for the treatment of preterm labor. Am J Obstet Gynecol.
2003;188:1046---51.

4. Risser A, Donovan D, Heintzman J, Page T. NSAID prescribing
precautions. Am Fam Phys. 2009;80:1371---8.

5. López-Camelo JS, Orioli IM, da Graça Dutra M, Nazer-Herrera J,
Rivera N, Ojeda ME, et al. Reduction of birth prevalence rate
of neural tube defects after folic acid fortification in Chile. Am
J Med Genet A. 2005;135:120---5.

6. Richard-Tremblay AA, Sheehy O, Bérard A. Annual trends in use
of periconceptional folic acid and birth prevalence of major
congenital malformations. Curr Drug Saf. 2013;8:153---61.

7. Sacsaquispe Contreras S, Ortiz L. Prevalencia de labio y/o pal-
adar fisurado y factores de riesgo. Rev Estomatol Herediana.
2004;14:54---8.

8. Sanfélix-Gimeno G, Ferreros I, Librero J, Peiró S. Caracteri-
zación de la suplementación de folatos en el embarazo a partir
de la combinación de sistemas de información sanitaria. Gac
Sanit. 2012;26:512---8.
rera JL. Utilización de hormona de crecimiento en la Comunidad
Valenciana durante el periodo 2003---2007. Rev Esp Salud Pub-
lica. 2008;82:711---7.

http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0255
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0260
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0265
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0270
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0275
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0280
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0285
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0290
http://www.eurocat-network.eu/aboutus/datacollection/guidelinesforregistration/guide1_3instructionmanual
http://www.eurocat-network.eu/aboutus/datacollection/guidelinesforregistration/guide1_3instructionmanual
http://www.eurocat-network.eu/aboutus/datacollection/guidelinesforregistration/guide1_3instructionmanual
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0300
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0300
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0300
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0300
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0300
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0300
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0300
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0300
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0300
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0300
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0300
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0300
http://www.whocc.no/atc_ddd_index_and_guidelines/guidelines/
http://www.whocc.no/atc_ddd_index_and_guidelines/guidelines/
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0310
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0315
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0320
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0325
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0330
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0335
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0340
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0345
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0350
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0355
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0360
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0365
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0370
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0375
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0380
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0385
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390
http://refhub.elsevier.com/S2341-2879(17)30140-0/sbref0390

	Drugs use in pregnancy in the Valencia Region and the risk of congenital anomalies
	Introduction
	Materials and methods
	Results
	Discussion
	Funding
	Conflict of interests
	References


