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Summary
Background.  —  Valvular  heart  diseases  occur  frequently  in  Tunisia,  but  no  precise  statistics  are
available.
Aim. —  To  analyse  the  characteristics  of  patients  with  abnormal  valvular  structure  and  function,
and to  identify  the  aetiological  spectrum,  treatment  and  outcomes  of  valvular  heart  disease  in
a single  cardiovascular  centre  in  Tunisia.
Methods.  —  This  retrospective  study  included  patients  with  abnormal  valvular  structure  and
function,  who  were  screened  by  transthoracic  echocardiography  at  a  single  cardiology  depart-

ment between  January  2010  and  December  2013.  Data  on  baseline  characteristics,  potential
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aetiology,  treatment  strategies  and  discharge  outcomes  were  collected  from  medical  records.
Results. —  There  were  959  patients  with  a  significant  valvular  heart  disease  (mean  age
53 ±  17  years;  female/male  ratio  0.57).  Valvular  heart  disease  was  native  in  77%  of  patients.
Mitral stenosis  was  the  most  frequent  lesion  (44.1%),  followed  by  multiple  valve  disease  (22.3%).

Abbreviations: ARF, acute rheumatic fever; EHS, Euro Heart Survey; PBMV, percutaneous balloon mitral valvuloplasty; RHD, rheumatic
heart disease; VHD, valvular heart disease.
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Rheumatic  origin  (66.6%)  was  the  most  frequent  aetiology,  followed  by  degenerative  (17.2%)  or
ischaemic  (8.1%)  causes,  endocarditis  (1.4%)  and  congenital  (0.9%)  causes.  Native  valve  disease
was severe  in  589  patients  (61.4%).  Percutaneous  mitral  balloon  valvuloplasty  was  performed
in 36.9%  of  patients  with  mitral  stenosis.  Among  patients  with  severe  valvular  heart  disease,
surgical treatment  was  indicated  for  446  (75.7%)  patients.  Only  161  (36.1%)  patients  were  finally
operated.  Postoperative  mortality  was  13.6%  for  all  valvular  heart  diseases.
Conclusion.  —  This  retrospective  study  has  shown  that  the  main  cause  of  valvular  heart  disease
in Tunisia  is  rheumatic  fever.  Mitral  stenosis  and  multiple  valve  disease  are  the  most  frequent
valvular heart  diseases  in  Tunisia.  Percutaneous  mitral  balloon  valvuloplasty  and  prosthetic
valve replacement  are  the  preferred  treatment  methods  for  valvular  heart  disease.
© 2016  Published  by  Elsevier  Masson  SAS.
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Résumé
Contexte.  —  Les  valvulopathies  sont  très  fréquentes  dans  notre  pays,  la  Tunisie,  mais  on  manque
d’études  épidémiologiques  qui  précisent  des  statistiques  exactes.
Objectifs.  —  Analyser  les  caractéristiques  cliniques  des  patients  atteints  de  valvulopathies  et
identifier  les  étiologies  de  ces  valvulopathies  ainsi  que  les  modalités  thérapeutiques  proposées
dans un  centre  de  cardiologie  en  Tunisie.
Méthodes.  —  C’est  une  étude  rétrospective  monocentrique  incluant  tous  les  patients  atteints  de
valvulopathies  significatives  confirmés  par  échocardiographie  entre  janvier  2010  et  décembre
2013. Le  recueil  des  données  s’est  fait  à  travers  notre  base  de  données  informatisée.
Résultats.  —  Notre  population  est  faite  de  959  patients.  L’âge  moyen  des  patients  était  de
53 ±  17  ans,  le  sex-ratio  est  de  0,57.  La  majorité  des  patients  avaient  une  valvulopathie  native
(77 %).  Le  rétrécissement  mitral  était  la  valvulopathie  la  plus  fréquente  (44,1  %),  suivi  par
les valvulopathies  multiples  (22,3  %).  L’origine  rhumatismale  était  l’étiologie  la  plus  fréquente
(66,6 %),  suivie  par  l’étiologie  dégénérative  dans  17,2  %,  l’ischémique  dans  8,1  %,  l’endocardite
infectieuse  dans  1,4  %  et  l’origine  congénitale  dans  0,9  %.  Les  valvulopathies  isolées  étaient
sévères chez  589  patients  (61,4  %).  La  dilatation  mitrale  percutanée  est  réalisée  dans  seulement
36,9 %  des  cas  de  rétrécissement  mitraux  Parmi  les  patients  ayant  une  valvulopathie  sévère,  le
traitement  chirurgical  était  indiqué  chez  446  patients  (75,7  %).  Seulement  161  patients  (36,1  %)
ont été  finalement  opérés.  La  mortalité  postopératoire  était  de  13,6  %,  toutes  valvulopathies
confondues.
Conclusion.  — La  cause  majeure  de  valvulopathies  dans  notre  contexte  est  rhumatismale.  Le
rétrécissement  mitral  et  les  valvulopathies  multiples  sont  les  valvulopathies  les  plus  fréquentes
en Tunisie.  La  dilatation  mitrale  percutanée  et  le  remplacement  valvulaire  ont  été  les  moyens
thérapeutiques  de  choix  dans  notre  série.
© 2016  Publié  par  Elsevier  Masson  SAS.
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of  Cardiology  of  Hédi  Chaker  University  Hospital,  one  of
ackground

alvular  heart  diseases  (VHDs)  are  the  most  common  causes
f  mortality  and  morbidity  after  coronary  artery  disease,
ypertension  and  heart  failure  [1].  The  prevalence  of  VHD
s  2.5%  in  developed  countries  [2].  In  developing  countries,
heumatic  heart  disease  (RHD)  is  the  primary  cause  of  VHD
3].

Echocardiography  is  one  of  the  most  effective  means  of
ssessing  valvular  structure  and  function,  and  is  widely  used
or  VHD  screening  in  clinical  practice;  it  can  provide  help-
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ul  information  regarding  the  aetiology  of  valvular  disorders
4].  No  echocardiographic  study  of  VHD  has  been  done  in
unisia  or  North  Africa.  The  objective  of  the  present  study

t
p
t

as  to  analyse  the  characteristics,  aetiological  spectrum
nd  management  of  VHD  as  assessed  by  echocardiography,
n  a  contemporary  series  from  Tunisia.

ethods

tudy design

his  retrospective  study  was  conducted  in  the  Department
,  aetiological  spectrum  and  management  of  valvular  heart
s  (2017),  http://dx.doi.org/10.1016/j.acvd.2016.08.003

he  major  cardiac  referral  centres  in  Tunisia.  The  hos-
ital  receives  referrals  from  other  health  institutions  for
he  investigation  and/or  management  of  suspected  heart
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disease.  All  data  over  a  4-year  period  from  January  2010
to  December  2013  were  reviewed.

Patient population and criteria

Patients  were  selected  in  accordance  with  the  criteria  of
the  Euro  Heart  Survey  (EHS)  on  VHD  [4]:  age  ≥  18  years;  and
primary  and  significant  VHD  defined  by  echocardiography;
and  aortic  stenosis  with  a  maximal  jet  velocity  ≥  2.5  m/s;  or
mitral  stenosis  with  a  valve  area  ≤  2  cm2;  or  mitral  regur-
gitation  with  a  grade  ≥  2/4;  or  aortic  regurgitation  with  a
grade  ≥  2/4;  or  a  diagnosis  of  suspected  or  definite  endo-
carditis,  as  assessed  by  Duke  University  criteria.

Severe  VHD  was  defined  as  aortic  stenosis  with  a  valve
area  ≤  1  cm2,  mitral  stenosis  with  a  valve  area  ≤  1.5  cm2,
aortic  regurgitation  with  a  grade  ≥  3/4,  or  mitral  regurgi-
tation  with  a  grade  ≥  3/4.

Under  standard  echocardiographic  criteria  [5],  rheumatic
VHD  was  diagnosed  on  the  basis  of  a  history  of  rheumatic
fever  and  echocardiographic  criteria  defined  according  to
the  World  Heart  Federation  by  the  presence  of  any  def-
inite  evidence  of  valve  regurgitation  or  stenosis,  and  at
least  two  morphological  abnormalities,  such  as  restricted
leaflet  mobility,  focal  or  generalized  valvular  thickening,
and  abnormal  subvalvular  thickening  of  the  affected  valve
[6].

Degenerative  VHD  was  defined  according  to  echocardio-
graphic  criteria  for  calcified  valve  disease,  and  ischaemic
VHD  was  identified  based  on  a  medical  history  of  ischaemic
heart  disease.
Please  cite  this  article  in  press  as:  Triki  F,  et  al.  Characteristics
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Data collected

Data  on  baseline  characteristics,  potential  aetiology  and
treatment  strategies  were  collected  from  electronic

s
r
r
s

Table  1  Clinical  characteristics  and  investigations  performed

All  cases  MS  MR  

(n  =  959)  (n  =  423)  (n  =  19

Women 64  81  37  

Age  (years)  53  ±  17  48  ±  14  62  ±  1
Aetiology

Rheumatic  66.6  100  13.6  

Degenerative  17.2  0  25.3  

Endocarditis  1.4  0  3.5  

Ischaemic  8.1  0  39.4b

Congenital  0.9  0  0  

Other  3.9  0  18.2d

Multiple  1.9  0  0  

TOE  20.5  25.0  17.6  

Coronary  angiography  12.9  6.4  11.6  

Data are expressed as % or mean ± standard deviation. AS: aortic steno
stenosis; MVD: multiple valvular disease; TOE: transoesophageal echoc
a P value was calculated between patients with AR and the others.
b P value was calculated between patients with MR and the others.
c P value was calculated between patients with AS and the others.
d P value was calculated between patients with MR and the others.
e P value was calculated between patients with MVD and the others.
 PRESS
3

edical  records.  A  30-day  follow-up  was  completed  for
atients  who  underwent  an  intervention.

tatistical analyses

tatistical  analyses  were  carried  out  using  SPSS  software,
ersion  18.0  (IBM,  Armonk,  NY,  USA).  Continuous  variables
re  expressed  as  means  ±  standard  deviations,  and  compar-
sons  between  groups  were  made  using  the  Welch  analysis
f  variance  test.  Categorical  variables  are  expressed  as
ercentages,  and  were  analysed  using  Pearson’s  �2 test  if
he  conditions  for  application  were  verified  (theoretical
umbers  ≥  5),  and  Fisher’s  exact  test  otherwise.  Operative
ortality  was  analysed  using  univariate  and  multivariable

nalysis.  We  used  a  binary  logistic  regression  model  with  a
tepwise  backwards  process.  We  introduced  all  factors  with

 ≤  0.25  into  the  univariate  analysis  into  the  multivariable
nalysis.  Two-sided  P  values  <  0.05  were  accepted  as  signifi-
ant.

esults

opulation

 total  of  24,422  echocardiographic  examinations  were
erformed  over  the  4-year  study  period.  There  were  959
atients  with  a  significant  VHD  as  defined  by  the  criteria  of
he  EHS  on  VHD.  The  type  of  VHD  was  detailed  in  all  patients.
he  characteristics  of  the  population  are  reported  in  Table  1.

Among  the  single  native  left-sided  valve  diseases,  mitral
,  aetiological  spectrum  and  management  of  valvular  heart
s  (2017),  http://dx.doi.org/10.1016/j.acvd.2016.08.003

tenosis  was  most  frequent  (44.1%),  followed  by  mitral
egurgitation  (20.6%),  aortic  stenosis  (8.8%)  and  aortic
egurgitation  (4.2%).  Multiple  valve  disease  was  a  significant
ubgroup  (22.3%):

 in  patients  with  valve  disease.

AS  AR  MVD  P
8)  (n  =  84)  (n  =  40)  (n  =  214)

50  55  62  <  0.001
6  69  ±  16  46  ±  19  51  ±  16  <  0.001

6.0  52.5  76.2  <  0.001
86.9  30.0  14.0  <  0.001
0  10a 0.9  0.001
0  0  0  <  0.001
7.1c 5.0  0.5  <  0.001
0  2.5  0  <  0.001
0  0  8.4e <  0.001
7.1  17.5  21.0  0.003
26.2  15.0  21.5  <  0.001

tic; AR: aortic regurgitation; MR: mitral regurgitation; MS: mitral
ardiography.

dx.doi.org/10.1016/j.acvd.2016.08.003
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79.7%  of  cases  involved  double  valve  disease;
15.6%  involved  triple  valve  disease;
4.7%  involved  quadruple  valve  disease.

Most  previous  interventions  were  conservative  (88.6%),
3.3%  of  which  were  percutaneous  balloon  mitral  valvulo-
lasty  (PBMV).

The  most  common  cause  of  VHD  was  rheumatic  in  66.6%,
ollowed  by  degenerative  in  17.2%.  The  only  cause  of  mitral
tenosis  and  the  most  common  cause  of  aortic  regurgitation
nd  multiple  valve  disease  was  rheumatic,  whereas  aortic
tenosis  was  primarily  degenerative,  and  mitral  regurgita-
ion  was  degenerative  and  ischaemic  (Table  1).

Whereas  aortic  stenosis  increased  with  age,  mitral  steno-
is  decreased.  The  most  important  symptom  was  dyspnoea
48.4%).  Syncope  was  common  in  aortic  stenosis,  and  palpi-
ations  were  frequent  in  mitral  stenosis.

nvestigations
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ransoesophageal  echocardiography  was  performed  in  20.5%
f  the  total  population  (Table  1).  Coronary  angiography  was
erformed  in  12.9%  of  cases  in  total,  and  in  76.4%  of  oper-
ted  patients.  In  the  global  population,  transoesophageal
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Table  2  Clinical  and  echocardiographic  characteristics  of  pat

All  cases  MS  M
(n  =  589)  (n  =  179)  (n

Woman  61.1  80.4  43
Age  (years)  55  ±  17  49  ±  14  61
Aetiology

Rheumatic  60.3  100  16
Degenerative  24.4  0  39
Endocarditis  2.0  0  5.
Ischaemic  3.9  0  20
Congenital  1.0  0  0 

Other  3.6  0  18
Multiple  4.8  0  0 

Functional  capacity  (NYHA  class)
I  22.0  20.7  16
II  56.8  63.1  50
III  16.0  11.2  28
IV  5.2  5.0  5.

Comorbid  risk  factors
Hypertension  16.0  11.2  20
Diabetes  mellitus  9.5  6.7  14
Smoking  28.5  14.0  44

LVEF  (%) 50.3  ±  17.1 55.4  ±  12.5  43
SPAP  (mmHg)  44.7  ±  15.1  44.3  ±  14  46

Data are expressed as % or mean ± standard deviation. AS: aortic st
fraction; MR: mitral regurgitation; MS: mitral stenosis; MVD: multiple 

pulmonary artery pressure.
a P value was calculated between patients with AR and the others.
b P value was calculated between patients with MR and the others.
c P value was calculated between patients with AS and the others.
d P value was calculated between patients with MR and the others.
e P value was calculated between patients with MVD and the others.
f P value was calculated between patients with MVD and the others.
g P value was calculated between patients with MR and the others.
 PRESS
F.  Triki  et  al.

chocardiography  showed  the  presence  of  coronary  artery
isease  in  16%  of  cases,  involving  one  vessel  in  10%,  two
essels  in  4%  and  three  vessels  in  2%.

ubgroup of patients with severe valve disease

ative  valve  disease  was  severe  in  589  patients  (61.4%).
ultiple  valve  disease  (n  =  186)  and  mitral  stenosis  (n  =  179)
ere  the  most  common  severe  valve  diseases.  Of  the
89  patients  with  severe  VHD,  360  (61.1%)  were  women.
he  mean  age  was  lower  in  patients  with  mitral  stenosis
49  ±  14  years)  or  aortic  regurgitation  (46  ±  20  years)  than  in
hose  with  aortic  stenosis  or  mitral  regurgitation  (69  ±  15
nd  61  ±  18  years,  respectively)  (P  <  0.001).  Female  sex  was
redominant  in  mitral  stenosis  and  aortic  regurgitation  (80.4
nd  56.3%,  respectively).  The  most  common  cause  of  severe
HD  was  rheumatic  in  60.3%,  followed  by  degenerative  in
4.4%  (Table  2).

The  mean  valve  area  in  case  of  mitral  stenosis
,  aetiological  spectrum  and  management  of  valvular  heart
s  (2017),  http://dx.doi.org/10.1016/j.acvd.2016.08.003

as  1.19  ±  0.26  cm2,  with  a  mean  pressure  gradient  of
1.7  ±  5.7  mmHg.  In  aortic  stenosis,  the  mean  transvalvular
ressure  gradient  was  47  ±  20  mmHg,  but  the  aortic  valve
rea  was  not  available  at  all  debriefings.

ients  with  severe  valve  disease.

R  AS  AR  MVD  P
 =  112)  (n  =  80)  (n  =  32)  (n  =  186)

.0  49.0  56.3  60.0  <  0.001
 ±  18  69  ±  15  46  ±  20  52  ±  16  <  0.001

.0  6.3  53.1  73.1  <  0.001

.3  88.7  31.3  10.2  <  0.001
4  0  12.5a 1.1  0.003
.5b 0  0  0  <  0.001

5c 3.1  0.5  0.004
.8d 0  0  0  <  0.001

0  0  15.1e <  0.001

.0  18.8  53.2  23.1  0.003

.0  58.7  40.6  57.0  0.09

.5  20.0  6.2  12.4  <  0.001
5  2.5  0  7.5f 0.25

.5  31.3  21.9  10.2  <  0.001

.3g 12.5  3.1  9.1  0.06

.6  38.8  25.0  29.0  <  0.001

.4  ±  20.2  50.3  ±  13.2  48.4  ±  20  49.8  ±  18.2  <  0.001

.6  ±  14.5  38.8  ±  14.1  34.6  ±  15.6  47.2  ±  15.9  <  0.001

enotic; AR: aortic regurgitation; LVEF: left ventricular ejection
valve disease; NYHA: New York Heart Association; SPAP: systolic

dx.doi.org/10.1016/j.acvd.2016.08.003
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Table  3  Type  of  surgical  intervention  in  severe  single  native  left-sided  valve  disease.

Total  cases  Mitral  stenosis  Mitral  regurgitation  Aortic  stenosis  Aortic  regurgitation
(n  =  403)  (n  =  179)  (n  =  112)  (n  =  80)  (n  =  32)

Mechanical  prosthesis  (n)  66  36  13  11  6
Bioprosthesis  (n)  15  1  2  9  3
Valve  repair  (n)  11  0  11  0  0

26  20  9

Figure 1. The aetiologies of the valve diseases in patients who
underwent valve intervention. AR: aortic regurgitation; AS: aortic
s
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Total  surgical  intervention  (n)  92  37  

The  most  common  clinical  indications  and  referrals  for
echocardiography  were  dyspnoea  (58%)  and  the  presence  of
a  heart  murmur  on  clinical  examination  (25.9%).

The  clinical  and  echocardiographic  characteristics  of
patients  with  severe  valve  disease  are  detailed  in  Table  2.

Type of intervention

Among  patients  with  severe  single  mitral  stenosis  (n  =  179),
103  underwent  valve  intervention.  Percutaneous  mitral  bal-
loon  valvuloplasty  was  indicated  for  66  patients  (36.9),  and
was  conducted  in  100%  of  cases  (64%  of  mitral  interventions).
Prothetic  valve  replacement  was  conducted  in  37  patients,
with  a  bioprothesis  in  only  one  case  (Table  3).

Among  patients  with  severe  VHD,  surgical  treatment  was
indicated  for  446  (75.7%)  patients.  Only  161  (36.1%)  patients
were  finally  operated  on;  the  others  were  lost  to  follow-up
or  refused  surgical  treatment.

Among  patients  with  severe  single  native  left-sided  valve
disease  (n  =  403;  Table  3),  92  underwent  valve  surgery,
with  81  prosthetic  valve  replacements.  A  bioprosthesis  was
applied  in  15  patients  (18.5%)  (12  [80.0%]  in  the  aortic  posi-
tion).  Mitral  valve  repair  was  carried  out  in  42.3%  of  cases
of  operated  single  severe  mitral  regurgitation.

Concomitant  surgical  intervention  was  performed  in
28  patients;  a  concomitant  aortocoronary  bypass  graft  was
performed  most  often  (46.4%).

Reasons for selecting the type of intervention

The  reason  for  choosing  valve  replacement  in  37  patients
with  mitral  stenosis  was  unfavourable  anatomy  at  percuta-
neous  mitral  balloon  valvuloplasty  in  100%  of  cases.

The  reasons  for  choosing  valve  replacement  with  a
mechanical  valve  in  patients  with  aortic  stenosis  were  young
age  (n  =  3),  anticoagulation  for  another  purpose  (n  =  4),  a
mechanical  valve  in  another  position  (n  =  2)  or  patient  pref-
erence  (n  =  2).

The  reasons  for  choosing  valve  replacement  over  valve
repair  in  patients  with  mitral  regurgitation  (57.7%)  were
unfavourable  anatomy  (n  =  14)  and  failure  of  valve  repair
(n  =  1).  The  reasons  for  choosing  a  mechanical  prosthe-
sis  were  anticoagulation  for  atrial  fibrillation  (n  =  10),  a
mechanical  prosthesis  in  another  position  (n  =  2)  or  patient
preference  (n  =  3).

Operative mortality and morbidity
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The  aetiologies  of  the  valve  diseases  in  operated  patients  are
detailed  in  Fig.  1.  Early  major  postoperative  complications
(within  30  days  or  during  the  same  hospitalization  after
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tenosis; MR: mitral regurgitation; MS: mitral stenosis; MVD: multi-
le valvular disease; RHD: rheumatic heart disease.

he  operation)  occurred  in  39  (24.2%)  patients.  Among  the
ost  frequent  major  preoperative  complications  were  infec-

ive  endocarditis  (7.4%),  followed  by  bleeding  (1.3%)  and
amponade  (1.3%).  Perioperative  myocardial  infarction  and
uriculoventricular  block  were  rare  (0.6%).

There  were  22  (13.6%)  early  deaths  (within  30  days  or
uring  the  same  hospitalization  after  the  operation)  in  the
roup  of  the  patients  who  underwent  valve  surgery:

four  (10.8%)  patients  with  mitral  stenosis;
six  (23.1%)  with  mitral  regurgitation;
one  (4.5%)  with  aortic  stenosis,  one  (11.1%)  with  aortic
regurgitation;
10  (14.5%)  with  multiple  valve  disease.

The  univariate  and  multivariable  analyses  did  not  show
ny  statistically  significant  relationship  between  the  dif-
erent  clinical  and  echocardiographic  variables  and  early
ortality  in  operated  patients  (n  =  161)  (Table  4).

iscussion

n  this  study,  we  have  described  the  clinical  and  echocardio-
raphic  characteristics  of  959  patients  who  were  managed  in
ne  of  the  major  cardiovascular  referral  units  in  Tunisia  over

 4-year  period  because  of  moderate  or  severe  VHD.  The
,  aetiological  spectrum  and  management  of  valvular  heart
s  (2017),  http://dx.doi.org/10.1016/j.acvd.2016.08.003

pectrum  of  VHD  was  based  on  clear  echocardiographic  cri-
eria.  We  found  that  VHD  was  more  common  in  young  people,
as  frequent  among  women,  and  the  most  common  cause
f  VHD  was  acute  rheumatic  fever  (ARF).  The  most  frequent

dx.doi.org/10.1016/j.acvd.2016.08.003
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Table  4  Predictive  risk  factors  of  early  postoperative  death  in  operated  patients  (n  =  161).

Risk  factor  Number  of  patients  (%)  Number  of  deaths  (%)  P  OR  [95%  CI]

Sex
Female  84  (52.2)  14  (16.7)  0.24  1.72  [0.68—4.54]
Male  77  (47.8)  8  (10.4)

Age
≥  65  years  35  (21.7)  6  (17.1)  0.57  1.42  [0.51—3.9]
<  65  years  126  (78.3)  16  (12.7)

Diabetes  mellitus
Yes 17  (10.6)  2  (11.8)  1.00  0.82  [0.1—3.8]
No  144  (89.4) 20  (13.9)

CKD
Yes 3  (1.9) 1  (33.3) 0.35 3.26  [0.2—37.5]
No  158  (98.1)  21  (13.3)

Functional  class  (NYHA  class)
I  6  (3.7)  2  (33.3)  0.17  3.37  [0.58—19.63]
II  117  (72.7) 13  (11.1)  0.11  0.48  [0.19—1.2]
III  27  (16.8) 4  (14.8)  0.76  1.12  [0.3—3.6]
IV  11  (6.8) 3  (27.2)  0.18  2.58  [0.6—10.6]

Valve  involvement
MS  37  (23.0) 4  (10.8) 0.97 0.71  [0.2—2.2]
MR  26  (16.2) 6  (23.1) 0.11  2.23  [0.7—6.3]
AS  20  (12.5) 1  (5.0) 0.07 0.30  [0.03—2.3]
AR  9  (5.5) 1  (11.1) 1.00  0.78  [0.09—6.5]
MVD  69  (42.9) 10  (14.5) 0.79 1.13  [0.4—2.7]

SPAP
≥  50  mmHg  57  (35.4)  11  (19.2)  0.13  2.02  [0.8—5]
<  50  mmHg  104  (64.6)  11  (10.5)

Aetiology
RHD  89  (55.2)  12  (13.4)  0.94  0.96  [0.3—2.3]
Degenerative  52  (32.2)  7  (13.4)  0.95  0.97  [0.3—2.5]
Ischaemic  1  (0.7)  0  (0)  1  —
Infectious  10  (6.2)  1  (10.0)  1  0.68  [0.08—5.7]
Other  1  (0.7)  0  (0)  1  —
Multiple  8  (5.0)  2  (25.0)  0.3  2.2  [0.4—11.7]

LVEF
>  50%  119  (73.9)  18  (15.1)  0.42  1.69  [0.53—5.32]
≤  50%  42  (26.1)  4  (9.5)

AR: aortic regurgitation; AS: aortic stenosis; CI: confidence interval; CKD: chronic kidney disease; LVEF: left ventricular ejection fraction;
MR: mitral regurgitation; MS: mitral stenosis; MVD: multiple valve disease; NYHA: New York Heart Association; OR: odds ratio; RHD:
rheumatic heart disease; SPAP: systolic pulmonary artery pressure.
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ative  valve  diseases  were  mitral  stenosis  and  multiple  valve
isease.  PBMV  was  the  most  common  treatment  modality  for
itral  stenosis,  mechanical  prosthetic  valve  replacement
as  the  most  common  treatment  modality  for  other  VHDs,
nd  the  early  death  rate  was  13.6%.

Regarding  the  distribution  of  VHD,  mitral  stenosis  was  the
ost  frequent  native  valve  disease.  The  incidence  of  mitral

tenosis  is  15%  in  Turkey  [7],  0.1%  in  USA  and  9%  in  Europe
2,4];  this  indicates  that  mitral  stenosis  is  more  common
n  Tunisia  and  Turkey  than  in  the  USA  and  Europe.  In  our
tudy,  ARF  accounted  for  all  cases  of  mitral  stenosis  (100%).
RF  is  the  most  common  cause  of  mitral  stenosis  [8].  The
Please  cite  this  article  in  press  as:  Triki  F,  et  al.  Characteristics
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HS  study,  which  is  the  most  comprehensive  epidemiological
ork  evaluating  VHD  aetiology,  tests,  treatment  and  results,

eported  that  ARF  was  the  cause  of  mitral  stenosis  in  85.4%
f  patients  [4].

V
r
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The  most  frequent  VHD  aetiology  in  our  study  was  ARF
66.6%).  In  a  South  African  centre  [9],  the  prevalence  of
heumatic  VHD  was  reported  as  being  72%  between  2006
nd  2007.  In  a  Turkish  survey,  rheumatic  VHD  accounted
or  46%  of  all  VHD  patients  [7].  However,  rheumatic  VHD
s  a  second  cause  of  VHD  was  present  in  only  22%  of
atients,  according  to  a European  epidemiological  survey
10]. These  findings  might  be  explained  by  socioeconomic
evelopment;  indeed,  in  developed  countries,  where  pre-
autions  are  taken  against  rheumatic  fever,  degenerative
HD  predominates,  but  rheumatic  aetiology  is  prevalent  in
eveloping  countries  [1,11,12].
,  aetiological  spectrum  and  management  of  valvular  heart
s  (2017),  http://dx.doi.org/10.1016/j.acvd.2016.08.003

While  some  surveys  have  indicated  that  the  frequency  of
HD  is  similar  in  both  sexes,  others  have  shown  that  mitral
egurgitation  is  more  common  among  men  [13—15].  In  our
tudy,  VHD  was  more  frequent  in  women  (64%  of  patients),

dx.doi.org/10.1016/j.acvd.2016.08.003
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which  can  be  explained  by  the  frequency  of  RHD,  espe-
cially  mitral  stenosis.  We  know  that  RHD  is  more  frequent  in
women  than  in  men  [2,12,16,17].  However,  mitral  regurgi-
tation  was  more  common  among  men  in  our  study,  which  can
be  explained  by  the  ischaemic  origin  of  mitral  regurgitation
in  the  majority  of  cases.  The  frequency  of  aortic  stenosis
was  similar  in  both  sexes.

In  Europe  and  the  USA,  valve  disease  frequency  seems  to
increase  with  age  [4,13].  Our  study,  as  in  the  Turkish  registry
[7],  also  showed  that  whereas  the  incidence  of  aortic  steno-
sis  incidence  increased  with  age,  the  incidence  of  mitral
stenosis  decreased,  and  there  were  no  important  differences
between  the  other  VHDs  regarding  age.

Investigations

Coronary  angiography  was  the  second  most  frequently  per-
formed  investigation  in  our  study  (12.9%  overall,  and  20.8%
in  the  severe  valvulopathies).  Coronary  angiography  is  rec-
ommended  in  a  diagnostic  workup  if  there  is  a  risk  of
coronary  artery  disease  in  a  patient  with  symptomatic  and
significant  VHD  [8,18].  In  the  EHS  study,  coronary  angiog-
raphy  was  performed  in  43%  of  patients.  This  investigation
was  used  less  commonly  in  our  trial  because  of  the  lower
mean  age  of  our  patients  and  the  lower  number  of  operated
patients.

Subgroup of patients with severe valve disease

RHD  was,  by  far,  the  leading  cause  of  severe  valvular  disease
in  our  study,  accounting  for  60%  of  severe  VHDs,  followed
by  degenerative  aetiology  in  24%.  Severe  VHD  occurred  in
young  people  and  most  often  in  women.  The  preponderance
of  young  female  patients  with  severe  VHD  in  our  study  is
similar  to  the  conventional  epidemiological  picture  of  VHD
in  developing  and  emerging  countries,  where  the  RHD  is  the
most  frequent  aetiology  [9].

In  the  present  study,  78.8%  of  patients  with  severe  valve
diseases  had  New  York  Heart  Association  class  I—II  symp-
toms,  indicating  a  relatively  early  diagnosis.  These  findings
are  similar  to  the  results  of  the  Turkish  registry  [7], where
64%  of  patients  had  New  York  Heart  Association  class  I—II
symptoms.

Our  study  has  shown  that  smoking  (29%)  and  hyperten-
sion  (16%)  occur  frequently  in  individuals  with  VHD,  but
diabetes  mellitus  is  less  frequently  associated  with  VHD
(10%).  However,  it  was  reported  in  the  EHS  study  that
smoking  (38.7%),  hypertension  (49.1%),  diabetes  mellitus
(15.3%),  hyperlipidaemia  (35.5%)  and  family  history  (25.7%)
frequently  accompany  VHD  [4,13].

Intervention performed

Among  patients  with  severe  VHD,  either  surgical  or  percu-
taneous  treatment  was  indicated  for  446  (75.7%)  patients.
The  reasons  for  advising  against  surgical  intervention  in
patients  with  severe  VHD  were  cardiac,  extracardiac  or
both.  As  detailed  in  previous  studies,  the  reasons  for  advising
Please  cite  this  article  in  press  as:  Triki  F,  et  al.  Characteristics
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against  surgery  were  severe  depression  of  left  ventricu-
lar  function,  recent  myocardial  infarction,  severe  coronary
disease,  which  can  seldom  be  bypassed  unless  diffuse  and
distal,  and  the  presence  of  multiple  comorbidities  [4].  Actu-
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lly,  according  to  the  guidelines,  percutaneous  treatment
ay  be  indicated  in  selected  cases  of  severe  VHD  after  a
eart  Team  discussion  [18]. Unfortunately,  transcatheter
ortic  valve  implantation  and  the  MitraClip  (Abbott  Vas-
ular,  Santa  Clara,  CA,  USA)  were  not  available  in  our
entre.

Prosthetic  valve  replacement  was  the  most  suggested
reatment  in  severe  VHD  in  our  study.  A  bioprosthesis  was
pplied  in  only  18.5%  of  cases,  and  80%  of  bioprosthetic  valve
eplacements  were  in  the  aortic  position.

Age  has  been  reported  as  the  most  important  fac-
or  in  prosthetic  valve  implantation.  Bioprosthetic  valve
eplacement  was  preferred  in  aortic  stenosis  patients
ged  >  65  years  [4,19,20]. In  our  study,  there  were  few
atients  with  a  bioprosthesis.  The  reasons  for  choosing  valve
eplacement  with  a  mechanical  valve  were  young  age  and
nticoagulation  for  another  purpose.

In  mitral  valve  disease,  more  conservative  techniques  are
aining  popularity.  In  the  Euro  Heart  Survey,  46.5%  of  the
atients  presenting  mitral  regurgitation  underwent  mitral
alve  repair  [4].  This  encouraging  figure  probably  reflects
ncreasing  confidence  in  the  technique,  arising  from  the
ccumulation  of  data  showing  its  good  short-  and  long-term
fficacy.  Our  study  indicates  that  valve  repair  is  suggested
or  treatment  of  mitral  regurgitation,  which  occurs  with  an
ncidence  of  42.3%,  not  lower  than  that  reported  by  the
HS  study.  This  finding  can  be  explained  by  the  frequency
f  degenerative  and  ischaemic  origins  of  mitral  regurgita-
ion  (39.3  and  20.5%  respectively),  which  make  it  suitable
or  repair.

PBMV  was  the  most  frequent  intervention  used  in  mitral
tenosis  in  our  study  (64%  of  interventions).  In  the  ESH  study,
BMV  was  applied  in  only  33.9%  of  mitral  stenosis  cases.  The
ower  rate  of  PBMV  in  the  EHS  study  might  be  attributed
o  old  age,  calcifications  and  deformation  in  the  mitral
alve  [4,11,21].  The  reasons  for  the  difference  between  our
esults  and  the  ESH  study  findings  may  be  the  increased  inci-
ence  of  rheumatic  fever  as  the  origin  of  mitral  stenosis
100%),  the  relatively  young  age  of  our  mitral  stenosis  study
roup  and  valve  structure.  In  the  literature,  PBMV  is  fre-
uently  preferred  in  the  treatment  of  rheumatic  VHD  [22],
onfirming  our  findings.

perative mortality and morbidity

he  risk  of  mortality  associated  with  valve  replacement  was
ow  in  the  aortic  position  [4]. Our  findings  confirm  the  lower
isk  of  valve  replacement  in  the  aortic  position,  but  in  mitral
tenosis,  mortality  was  higher  in  our  experience.  Overall
ortality  and  morbidity  rates  after  intervention  in  our  study
ere  higher  than  in  the  EHS  study,  but  in  the  EHS  survey,
ortality  and  morbidity  rates  after  valve  intervention  were

lightly  lower  than  in  most  surgical  registries,  such  as  the
ociety  of  Thoracic  Surgeons’  database  in  the  USA  and  the
nited  Kingdom  Cardiac  Surgical  Register  [4,23—26].

In  the  present  study,  there  were  no  significant  predictive
isk  factors  for  early  postoperative  mortality.  The  mortality
,  aetiological  spectrum  and  management  of  valvular  heart
s  (2017),  http://dx.doi.org/10.1016/j.acvd.2016.08.003

ate  was  higher  in  women  and  in  older  patients  (>  65  years),
ut  with  no  significant  difference.  The  anatomical  site  of
he  repaired  valve  and  the  number  of  repaired  valves  were
lso  associated  with  higher  mortality  rates,  but  with  no

dx.doi.org/10.1016/j.acvd.2016.08.003
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ignificant  difference.  The  lack  of  significance  might  result
rom  the  small  size  of  the  study  group.

tudy limitations

he  main  limitations  of  this  study  are  that  it  was  a  retrospec-
ive  cohort  study,  and  that  the  findings  were  mostly  based  on

 regional  single-centre  database.  Therefore,  national  mul-
icentre  epidemiological  prospective  surveys  are  needed  to
educe  selection  bias  and  confirm  these  findings.

onclusions

he  most  frequent  cause  of  VHD  in  Tunisia  is  ARF.  Mitral
tenosis  and  multiple  valve  disease  are  the  most  common
orms  of  VHD.  PBMV  and  valve  replacement  are  frequently
uggested  treatments  for  mitral  stenosis.  The  effective
rimary  prevention  of  rheumatic  fever  and  increased  aware-
ess  among  the  public  would  significantly  decrease  the
urden  of  VHD  in  our  country.
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