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Abstract
Background: Hypothyroidism  is  usually  treated  with  thyroxine  doses  on  patient  weight.  In  some
cases, however,  fixed  doses  have  proved  to  useful  to  normalize  TSH  levels,  which  is  especially
important  during  pregnancy.
Patients  and  methods: Sixty-eight  women  diagnosed  with  subclinical  hypothyroidism,  autoim-
mune or  not,  during  pregnancy  were  given  a  fixed  dose  of  thyroxine  50  mcg/day.  TSH
measurements  were  performed  to  assess  the  need  to  change  the  dose,  which  was  increased
or decreased  by  25  mcg/day  when  necessary.
Results: With  a  dose  of  50  mcg/day  of  thyroxine,  42%  of  patients  reached  a  TSH  level  less
than 3  �U/mL,  79.4%  reached  a  TSH  level  less  than  4.5  �U/mL,  and  20.6%  had  TSH  levels  high-
er than  4.5  �U/mL.
Discussion:  Our  data  suggest  that  a  fixed  dose  of  thyroxine  50  mcg/day  is  inadequate  in  a  signif-
icant proportion  of  pregnancy-diagnosed  hypothyroidism  regardless  of  whether  the  reference
of TSH  level  used  is  4.5  or  3  �U/mL.  Starting  dose  of  75  mcg/day  is  probably  more  adequate,
but studies  are  needed  to  evaluate  the  possibility  of  overtreatment  with  such  dose.
© 2011  SEEN.  Published  by  Elsevier  España,  S.L.  All  rights  reserved.
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Resumen
Introducción: El  tratamiento  del  hipotiroidismo  se  hace  habitualmente  calculando  la  dosis  de
tiroxina en  función  del  peso  del  paciente.  En  algunas  situaciones  se  ha  comprobado  la  utilidad

de administrar  dosis  fijas  de  la  hormona  para  normalizar  la  concentración  de  TSH,  cuyo  control
es especialmente  importante  en  el  caso  de  pacientes  gestantes.
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Pacientes  y  métodos:  Se  administró  una  dosis  fija  de  50  mcg/día  de  tiroxina  a  68  mujeres  con
hipotiroidismo  subclínico  diagnosticado  durante  la  gestación,  autoinmune  o  no,  y  se  evaluó
trimestralmente  a  través  de  la  concentración  de  TSH  la  necesidad  de  modificarla.  Se  progra-
maron incrementos  o  decrementos  de  25  mcg/día  en  los  casos  en  los  que  el  cambio  de  dosis
fuese necesario.
Resultados:  El  42%  de  las  pacientes  alcanzaron  una  concentración  plasmática  de  TSH  inferior  a
3 �U/mL  con  la  dosis  de  50  mcg/día  de  tiroxina.  Si  se  toman  como  referencia  los  valores  de  la
población general  no  gestante,  dicha  dosis  fue  óptima  durante  el  embarazo  en  el  79,4%  de  las
pacientes;  y  no  lo  fue  en  el  20,6%  restante.
Discusión: Nuestros  datos  sugieren  que  una  dosis  fija  de  50  mcg/día  de  tiroxina  es  insuficiente
en un  porcentaje  elevado  de  pacientes  con  hipotiroidismo  diagnosticado  en  la  gestación,  tanto
si se  toman  como  valores  de  referencia  de  concentración  de  TSH  los  de  la  población  general
como (especialmente)  si  se  usan  las  recomendaciones  más  recientes.  Dosis  de  75  mcg/día  serán
probablemente  más  adecuadas,  aunque  se  necesitan  estudios  que  evalúen  la  posibilidad  de
sobretratamiento  con  dichas  dosis.
© 2011  SEEN.  Publicado  por  Elsevier  España,  S.L.  Todos  los  derechos  reservados.
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Introduction

Primary  hypothyroidism  is  characterized  by  elevated  plasma
TSH  levels.  Hypothyroidism  is  called  subclinical  when  the
FT4  level  is  normal,  and  overt  when  the  FT4  level  is
decreased.

During  pregnancy,  TSH  levels  higher  than  4.5  �U/mL  have
been  related  to  impaired  fetal  neurological  and  psychomo-
tor  development  and  an  increased  risk  of  premature  labor,
pre-eclampsia,  and  abruptio  placentae,1,2 and  thyroxine
treatment  is  usually  given  to  normalize  TSH  levels.3,4 It
has  even  been  proposed  that  the  optimum  TSH  level  in
pregnant  women  is  less  than  2.5  �U/mL  during  the  first
trimester  and  less  than  3  �U/mL  during  the  second  and  third
trimesters.3,5,6

The  most  commonly  used  approach  for  starting  thyrox-
ine  replacement  therapy  consists  of  calculating  hormone
dosage  based  on  the  weight  of  each  patient  (a  mean
of  1.6  �g/(kg  day)  are  needed).7 An  alternative  that  has
been  shown  to  be  of  value  for  elderly  or  cardiovascular
patients8 consists  of  starting  treatment  at  a  fixed  dose
of  25---50  �g/day  of  thyroxine,  with  subsequent  adjustment
based  on  TSH  levels.  Starting  treatment  with  a  loading  dose
is  an  increasingly  popular  approach,  particularly  for  the
management  of  overt  hypothyroidism  in  pregnant  patients.9

This  study  was  intended  to  verify  whether  treatment  with
fixed  thyroxine  doses  of  50  �g/day  is  effective  during  preg-
nancy.

Patients and methods

All  patients  diagnosed  with  subclinical  hypothyroidism  dur-
ing  pregnancy  in  the  Vigo  healthcare  area  from  May  2010  to
March  2011  were  systematically  screened  for  study  entry.
Patients  with  overt  hypothyroidism  and  hypothyroidism

diagnosed  before  pregnancy  were  excluded.  The  resulting
sample  consisted  of  68  patients.  All  these  patients  received
iodine  replacement  therapy  at  doses  ranging  from  200  to
300  �g/day  throughout  pregnancy.

P
f

i

All patients  were  given  a  dose  of  levothyroxine
0  �g/day  on  diagnosis  of  subclinical  hypothyroidism,
egardless  of  weight.  Each  patient  was  given,  until  delivery,
hree-monthly  blood  tests  which  included  measurements
f  TSH  and  FT4  levels,  and  antiperoxidase  and  antithy-
oglobulin  antibodies.  TSH,  FT4,  and  antiperoxidase  and
ntithyroglobulin  antibody  tests  were  performed  at  the  hor-
one  laboratory  of  Xeral-Cíes  de  Vigo  Hospital.  TSH  levels
ere  measured  using  an  electrochemiluminescent  immuno-
etric  analysis  (Cobas  6000,  Roche  Diagnostics,  Mannheim,
ermany).  FT4  and  RT3  levels  were  measured  using  an
lectrochemiluminescent  competitive  immunoassay  (Cobas
000,  Roche  Diagnostics,  Mannheim,  Germany).  Antithy-
oglobulin  antibodies  were  tested  using  a  chemiluminescent
mmunometric  test  (Immulite  2000,  Siemens,  Los  Angeles,
A,  USA),  and  thyroid  peroxidase  antibodies  by  electro-
hemiluminescent  competitive  immunoassay  (Cobas  6000,
oche  Diagnostics,  Mannheim,  Germany).  TSH  levels  (with

 normal  range  of  0.3---4.5  U/mL,  provided  by  the  manufac-
urer  for  the  non-pregnant  overall  population)  were  used
o  diagnose  hypothyroidism  and  modify  thyroxine  dosage
which  was  increased  or  decreased  by  25  �g/day  if  the  TSH
evel  was  outside  the  reference  range).  The  normal  range  of
lasma  FT4  levels  was  0.7---2  ng/100  mL,  and  thyroid  autoim-
unity  was  defined  as  antiperoxidase  antibody  levels  higher

han  35  IU/mL  and/or  antithyroglobulin  levels  higher  than
0  IU/mL.

Quantitative  variables  are  given  as  mean  ±  standard  devi-
tion,  and  qualitative  variables  as  percentages  ±  standard
rror.

esults

ean  patient  age  was  31.9  years,  and  mean  TSH
evel  at  diagnosis  of  gestational  hypothyroidism  was
.3  ±  2.15  �U/mL.  Mean  FT4  level  was  1.05  ±  0.2  ng/100  mL.

ositive  antiperoxidase  or  antithyroglobulin  antibodies  were
ound  in  36%  of  patients.

Hypothyroidism  was  diagnosed  during  the  first  trimester
n  91.2%  (62  patients),  in  the  second  trimester  in  7.4%
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5  patients),  and  in  the  third  trimester  in  1.4%  of  patients
one  patient).

Among  the  62  patients  diagnosed  and  initially  treated
ith  50  �g/day  in  the  first  trimester,  26  (42%)  and  53  (85.5%)
atients  respectively  achieved  TSH  levels  less  than  3  �U/mL
nd  less  than  4.5  �U/mL  in  the  second  trimester.  Among
hose  maintained  on  a  dose  of  50  �U/day  in  the  second
rimester,  50%  achieved  TSH  levels  less  than  3  �U/mL  in  the
hird  trimester.  Of  the  9  patients  in  whom  levothyroxine  dose
ad  to  be  increased  to  75  �U/day  in  the  second  trimester,
4.5%  (4  patients)  achieved  TSH  levels  less  than  3  �U/mL  in
he  third  trimester,  and  100%  (9  patients)  levels  less  than
.5  �U/mL.

When  treatment  effectiveness  was  analyzed  based  on
SH  levels  at  diagnosis,  the  patients  with  the  highest  TSH

evels  (ranging  from  6.37  to  12.59  �U/mL)  in  the  first  term
f  pregnancy,  who  were  also  treated  with  levothyroxine
0  �U/day,  were  studied.  In  the  second  trimester,  forty
ercent  of  them  achieved  TSH  levels  less  than  3  �U/mL,
5%  TSH  levels  less  than  4  �U/mL,  and  in  the  remaining
5%,  the  dose  had  to  be  increased  to  75  �g/day  because
hey  had  levels  ranging  from  4.5  to  5.5  �U/mL.  The  results
chieved  in  this  group  of  pregnant  women  with  the  high-
st  TSH  levels  were  similar  to  those  seen  in  patients
ith  subclinical  hypothyroidism  and  less  elevated  TSH

evels.  No  significant  differences  were  found  in  the  pro-
ortion  of  patients  who  achieved  the  target  limit  of  TSH
evel.

No  change  in  levothyroxine  dose  of  50  �g/day  was
equired  in  79.4%  of  pregnant  women  because  they  had  TSH
evels  in  the  normal  range.  Levothyroxine  dose  had  to  be
ncreased  (to  75  �g/day)  in  the  remaining  20.5%,  and  this
ew  dose  achieved  normal  TSH  levels  until  the  time  of  deliv-
ry  in  all  patients.  However,  if  a  TSH  level  less  than  3  �U/mL
ad  been  taken  as  a  reference  in  the  second  trimester,  58%
f  pregnant  patients  would  have  required  an  increase  in
evothyroxine  dose  to  75  �g/day.

iscussion

n  our  healthcare  area,  plasma  TSH  levels  are  tested  in
ll  pregnant  patients  in  the  first  trimester.  Patients  who
ave  increased  TSH  levels  are  referred  to  the  endocrinol-
gy  outpatient  clinic.  For  this  reason,  the  enrolled  sample
ptimally  reflected  the  population  it  represented.  Mean
atient  age  was  similar  to  that  of  all  pregnant  women
uring  this  period  in  our  healthcare  area  (unpublished
ata).

Hypothyroidism  was  diagnosed  in  most  patients  based  on
ests  in  the  first  trimester,  despite  the  fact  that  TSH  lev-
ls  are  usually  particularly  low  at  this  time.  This  agrees
ith  data  from  prior  publications,3 confirms  the  early  occur-

ence  of  hypothyroidism  during  pregnancy,  and  supports  the
onvenience  of  testing  TSH  in  the  first  trimester  of  preg-
ancy.

Although  no  study  patient  had  known  hypothyroidism
efore  pregnancy,  the  prevalence  of  antithyroid  anti-

odies  in  our  sample  was  substantial.  We  suspect  that
hese  patients  probably  had  undiagnosed  thyroid  autoim-
unity  before  pregnancy,  which  may  have  promoted  the
evelopment  of  hypothyroidism  with  pregnancy.10 The
I.  Seoane  Cruz  et  al.

otential  role  played  by  iodine  supplementation  dur-
ng  pregnancy  at  doses  of  200  �g/day,  taken  by  all  of
ur  patients  and  which  has  been  related  to  maternal
hyroid  dysfunction  in  iodine-deficient  areas,  should  be
mphasized.11

Our  data  suggest  that  treating  patients  diagnosed  sub-
linical  hypothyroidism  during  pregnancy  with  levothyroxine
0  �g/day  is  inadequate  in  more  than  20%  of  cases  if  TSH
evels  for  the  general,  non-pregnant  population  are  taken
s  a  reference,  and  in  even  more  than  50%  of  pregnant
omen  if  we  attempt  to  achieve  the  TSH  values  recently

ecommended  for  this  particular  population.  This  is  a  very
igh  proportion  in  a  condition  where  subclinical  hypothy-
oidism  has  been  associated  with  significant  comorbidity  and
apid  correction  is  required.  An  initial  dose  of  75  �g/day
ppears  adequate  if  the  target  plasma  TSH  level  is  less  than
.5  �U/mL.  Further  studies  are  needed  to  assess  whether
his  or  higher  doses  are  adequate  to  achieve  lower  TSH
evels  which  have  been  suggested  as  optimal  in  recent
eports.3,6,10
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