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SCIENTIFIC LETTERS

Evaluation of the usefulness of
a  standard multivitamin
supplement designed for
patients with cystic fibrosis�,��

Valoración  de la  utilidad de  un  suplemento
multivitamínico  estándar diseñado para
pacientes con fibrosis quística

Dear Editor:

Fat  and  fat-soluble  vitamin  (FSV)  malabsorption  is  frequent
in  individuals  with  cystic  fibrosis  (CF)  and exocrine  pancre-
atic  insufficiency  (EPI).  Consensus  guidelines1,2 recommend
FSV  supplementation  for  patients  that  receive  this  diagno-
sis.  Traditional  supplementation  may  call  for  the  ingestion
of  four  or  more  units  of  medication  a  day,  which  poses  a bar-
rier  to  adherence.  A new  formulation  (AquADEKs®) has been
available  in  recent  years  that  contains  FSVs,  water-soluble
vitamins  and  antioxidants  in doses  specifically  conceived  for
patients  with  CF  (Table  1). All its  preparations  (liquid  suspen-
sion,  chewable  tablets  and  soft  gel  capsules)  have  a micellar
structure  with  a hydrophilic  outer  layer  and  a  lipophilic
inner  layer  that  houses  the  FSVs,  facilitating  their absorp-
tion.  Thus,  our  expectation  was  that  post-intervention  blood
levels  would  remain  within  the  normal  range.

The  aim of  this  study  was  to  assess  the  efficacy  of
AquADEKs® in maintaining  the serum  levels  of FSVs  of  chil-
dren  and  adults  with  CF  and EPI  within  the normal  range,
analysing  the  serum  levels  of  FSVs  at the time  the  admin-
istration  of  the  new  formulation  was  initiated,  when  the
patients  were  receiving  FSV  supplementation  with  tradi-
tional  formulations  (pre  intervention),  and  3---6 months  after

� Please cite this article as: Garriga M, Horrisberger A, Lamas
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starting  supplementation  with  AquADEKs® (post  interven-
tion).

We  conducted  a  prospective  quasi-experimental  study.
Between  September  2012  and  July 2013,  31  patients  with
CF  and EPI  that  were receiving  FSV  supplementation  were
included  in the study;  21  were  male,  the mean  age was
10.7  ± 9.8  years,  12  were  homozygous  for  Phe.508del  with
a  mean  force  expiratory  volume in  the first  second  (FEV1,
%  over  the vital capacity)  of  82.8  ±  22.2.  Comparing  the
pre-  and  post-intervention  periods,  the  mean  ingestion
of  medication  units  was  3.2  ±  1.4  versus  2  ±  1  (P = .045);
the  serum  levels  of  vitamin  A (retinol),  34.04  ±  11.7  �g/dL
versus  34.2  ±  10.1  �g/dL,  remained  stable  (P = .90);  the vita-
min  E (alpha-tocopherol)  levels,  838.5 ±  272.6  ng/dL  versus
1005.1  ±  289.9  ng/dL  (P  =  .02),  were  higher  post  interven-
tion,  and the  vitamin  D (25-OH-D3)  levels,  29.6  ±  11.4  ng/mL
versus  22.6  ±  8.5  ng/mL  (P  =  .002),  were  lower  post  inter-
vention.  Prothrombin  time  was  normal  in  every  case,
11.69  ±  0.53  s  pre  intervention  compared  to  11.66  ± 0.63  s
post  intervention,  a difference  that  was  not statistically
significant.

We  found  two  scientific  studies3,4 published  in  the liter-
ature  up to  date  in which  this  product  was  used in  patients
with  CF and  EPI.

When  it  came  to vitamin  A,  our  findings  were  con-
sistent  with  those  of  the study  in 11  patients  by Sagel
et  al.,3 in which the serum  concentrations  of  retinol
remained  stable  and  within  the normal  range  after  supple-
mentation  with  AquADEKs® (pre,  39  [32---48] �g/dL  vs  post,
39  [35---53]  �g/dL).  Another  study  conducted  by  Moen  et al.4

on  30  children  found  a significant  increase  in serum  retinol
after  using  AquADEKs® (pre,  31.46  ±  8.5  �g/dL  vs  post,
37.18  ±  8.5  �g/dL;  P  = .04),  with  concentrations  within  the
normal range.

As  for  the increase  in serum  vitamin  E  concentrations,  our
results  were  similar  to  those  of  the studies  by  Sagel et  al.3

and  Moen  et  al.,4 which  found  post-intervention  increases
in  vitamin  E serum  levels  that  did  not  reach  statistical  sig-
nificance.

As  for  vitamin  D, most  patients  in the study  by  Sagel
et  al.3 had  insufficient  levels  of this  vitamin  (<30  ng/dL)
before  and  after  the treatment.  In the study  by Moen  et  al.4

the  percentage  of  insufficiency  was  slightly  higher  than  the
one  in our  study  (50%),  but  deficiency  was  lower  in theirs
(25%).  Since optimum  levels  of vitamin  D were not  achieved
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Table  1  Composition,  dosage  and  preparation  of  AquADEKs® according  to  patient’s  age.

Preparation  Pediatric  liquid  Chewable  tablet  Soft  gel  capsule

Age  (years) 0---1 1---3 4---10  >10  4---10  >10
Daily dose  1  mL  2  mL  2 tablets  4 tablets  1  capsule  2 capsules

Composition

Vitamin  A (IU)  ≥ 87%  as beta-carotene  5751  11,502  18,167  36,334  18,167  36,334
Vitamin D3 (IU)  400  800  800 1600  800  1600
Vitamin E  (IU)  as alpha-tocopherol  50  100  100 200  150  300
Vitamin K1 (mg)  0.4  0.8  0.7  1.4  0.7  1.4
Vitamin C  (mg)  45  90  70  140  75  150
Thiamine (mg) 0.6  1.2  1.5  3 1.5  3
Riboflavin  (mg) 0.6  1.2  1.7  3.4  1.7  3.4
Niacin (mg) 6  12  10  20  10  20
Vitamin B6 (mg)  0.6  1.2  1.9  3.8  1.9  3.8
Folic acid  (�g) 200 400  200  400
Vitamin B12 (�g) 12  24  12  24
Biotin (�g) 15  30  100 200  100  200
Pantothenic  acid  (mg) 3  6  12  24  12  24
Vitamin E  (mg)  as  mixture  of  tocopherols 15  30  30  60  80  160
Zinc (mg) 5  10  10  20  10  20
Selenium (�g) 10  20  75  150  75  150
Coenzyme Q10  (mg) 2  4  10  20  10  20
Sodium (mg) 10  20  10  20  10  20

(Fig.  1)  patients  needed  supplementation  with  an additional
medication  unit,  but  the number  of  medication  units  per
day  was  still  lower  than  under  traditional  supplementation
(2  vs  5).  To  meet  the current  recommendations  for  vitamin
D supplementation  in  patients  with  CF,  a  new  formulation
of  AquADEKs® with  a  higher  dose  of vitamin D has  been
introduced  recently  that  aims  at achieving  adequate  con-
centrations  of  this vitamin.

One  limitation  of  our  study  is  that  the sample  size  was
determined  by  convenience  sampling,  with  the study  includ-
ing  the  first  31  patients  that  met the inclusion  criteria.  The
power  was  high  enough  for the  observed  decrease  in vita-
min  D  levels  and  the increase  in vitamin  E levels,  and  was
low  for  the  vitamin  A results,  although  the values  that  we
obtained  lead  us  to  believe  that  the  clinical  differences  are
not  important  or  relevant.
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Figure  1  Behavior  of the  serum  concentrations  of  each  of the
individuals  with  vitamin  D insufficiency  and  deficiency  pre  and
post intervention.

Adherence  to  treatment  was  good,  with  good  tolerance,
and  we did not  observe  any  adverse  reactions  to  the  new
formulation.

Supplementation  with  AquADEKs® makes  multivitamin
treatment  easier, helps improve  quality  of life  and facil-
itates  adherence  to  treatment  in  patients  with  CF. While
using  this  product,  some  patients  required  additional  vita-
min D  supplements  and others  had  high  levels  of vitamin
E.
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Gastrointestinal involvement in
Langerhans cell histiocytosis�

Histiocitosis de  células de  Langerhans con
afectación gastrointestinal

Dear  Editor:

Langerhans  cell  histiocytosis  (LCH)  is  characterised  by  the
accumulation  of  dendritic  cells  in granulomatous  lesions  that
mostly  involve  bone  and  skin.1 Gastrointestinal  involvement
is  rare  in  LCH  (1---5%),  although  its  incidence  is  probably
underestimated  due  to  the  nonspecific  nature  of its  pre-
senting  symptoms  and  the  association  of the latter  to  the
chronic  course  of  disease  or  the treatments  for  it.2 We
present  two  cases  of  LCH  with  gastrointestinal  involvement.

Figure  1  Colorectal  mucosa  showing  a  histiocytic  infiltrate  in the  lamina  propia  (a).  Positive  CD1a  staining  in  the  previously
described  cellular  tissue  (b).

� Please cite this article as: Andión Catalán M, Ruano Domínguez
D, Azorín Cuadrillero D, de Rojas de Pablos T,  Madero López L.  His-
tiocitosis de células de Langerhans con afectación gastrointestinal.
An Pediatr (Barc). 2015;83:279---280.

Case  1

Girl,  4  months  of  age presenting  with  a  papular rash  in the
torso and  scalp  lasting  4 months  associated  with  anorexia,
delayed  growth  (3rd  percentile)  and  haematochezia.  The
skin  biopsy  was  consistent  with  LCH  and  displayed  intense
reactivity  to  CD1a  and  S100.  After  ruling  out  a  cow’s  milk
protein  allergy,  we  performed  a  gastrointestinal  endoscopy
that  showed  nonspecific  signs of  duodenitis  and colitis.
The  histological  examination  revealed  a  histiocytic  infil-
trate  accompanied  by  eosinophils  in the colorectal  mucosa
with  immunohistochemical  findings  consistent  with  LCH
(Fig.  1). The  remaining  staging  studies  ruled  out  disease
at  other  locations.  As  a  case  of  multisystem  LCH  without
involvement  of risk  organs  it was  treated  according  to  the
LCH III  group  B protocol,  consisting  of a 6-week  induction
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