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Sum mary

Back ground. Con gen i tal heart de fects (CHD) are one of the most com -
mon birth de fects glob ally. Ac cord ing to sev eral stud ies, most com mon
CHD are ven tric u lar septal de fect, atrial septal de fect, pat ent ductus
arteriosus, pul monic ste no sis and tetralogy of Fallot. With the con tin u -
ous im prove ment of di ag no sis and treat ment, there has been a sig nif i -
cant in crease in over all sur vival rate over the last two de cades. There -
fore, need for more med i cal in ter ven tions, lon ger hos pi tal iza tion and
life long spe cial ized care has also in creased. In ad di tion to di rect med i cal
costs, there is in di rect eco nomic bur den due to re duced life ex pec tancy,
loss of abil ity to work, out-of-pocket fam ily ex penses.

Con clu sions. Ac cord ing to re search in other coun tries, the cost of
treat ing and car ing for con gen i tal heart de fects ac counts for a dis pro por -
tion ate share of healthcare ex penses. Lith u a nia does not yet have data
on the di rect and in di rect eco nomic bur den as so ci ated with con gen i tal
de vel op men tal anom a lies. Ac cu rate and con stantly up dated data would
make it pos si ble to mon i tor prog ress in the treat ment, care, and pre ven -
tion of con gen i tal heart anom a lies.

Keywords: con gen i tal anom a lies, con gen i tal heart dis ease, eco nomic
bur den.

INTRODUCTION

Con gen i tal anom a lies, also known as
birth de fects, are con di tions of pre na -
tal or i gin that oc cur as a sin gle de fect
or as a group of mul ti ple de fects [1].
Ac cord ing to World Health Or ga ni za -
tion (WHO), ap prox i mately 6% of new -
borns world wide are born with con -
gen i tal anom a lies that cause life long
con se quences and in crease death
rates [2]. Based on EUROCAT (Eu ro -
pean Sur veil lance of Con gen i tal
Anom a lies) re port, con gen i tal heart
de fects (CHD) are the most com mon
non- chro mo somal anom a lies in Eu -
rope, with a prev a lence of 70.90 per
100.000 live births [3]. Four ma jor
sub types of CHD are ven tric u lar
septal de fect (VSD), atrial septal de -

fect (ASD), pat ent ductus arteriosus
(PDA) and tetralogy of Fallot (TOF) [4, 
5]. Con tin u ous im prove ment in the
healthcare sys tem led to better treat -
ment op tions for pa tients with CHD
and pro longed their life span. Over the
last de cades, the sur vival of in fants
with CHD has sig nif i cantly im proved
[6]. It is es ti mated that in eco nom i -
cally de vel oped coun tries about
90–95% of those born with CHD sur -
vive into adult hood [7, 8]. While prog -
ress in med i cine im proves sur vival, it
also co mes with an in crease in fi nan -
cial bur den. Since car diac de fects ac -
count for about one-third of all con gen -
i tal anom a lies, it is es sen tial to study
the re lated fi nan cial im pact on the
healthcare sys tem and pa tients’ fam i -
lies.
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CAUSES AND RISK FACTORS

Dif fer ent ap proaches dis tin guish the
pos si ble causes and risk fac tors of con -
gen i tal heart dis ease. Ge netic ab nor -
mal i ties such as chro mo somal ab er ra -
tions or sin gle gene de fects cause
about 30% of CHD [9]. Com mon ge -
netic syn dromes re lated to CHD and
other anom a lies are Down syn drome,
Turner syn drome, Noonan syn drome,
22q11 de le tion syn drome and Wil -
liams syn drome. Fur ther more, en vi -
ron men tal fac tors, such as pol lu tion,
ma ter nal in fec tions, or ex po sure to
var i ous tox ins, can dis turb car diac de -
vel op ment [10]. So cio eco nomic fac tors
also play an im por tant role in intra -
uterine fe tal de vel op ment. So cial de -
pri va tion, pov erty and re duced ac cess
to nu tri tious food are fac tors di rectly
re lated to the in creased prev a lence of
con gen i tal anom a lies [11]. It is noted
that ma ter nal obe sity and di a be tes
mellitus (CD) are sig nif i cant risk fac -
tors for CHD [12]. How ever, the ma jor -
ity of causes re main un known, and
fur ther stud ies are needed to un der -
stand pos si ble risk fac tors for CHD
[13, 14].

PREVENTION

Al though it is not pos si ble to pre vent
ev ery case of con gen i tal heart dis or -
der, pri mary pre ven tion is es sen tial to
re duce the prob a bil ity of the birth de -
fect to oc cur. One of the most im por -
tant steps is to main tain a good
mother’s health as well as limit the
known risk fac tors. Ad e quate nu tri -
tion and di etary in take of vi ta mins
and min er als must be en sured for a
mother. Harm ful sub stances, such as
al co hol or to bacco, and haz ard ous sub -
stances, in clud ing heavy met als or
pes ti cides, should be avoided. It is also
im por tant to en sure ad e quate screen -
ing for in fec tions and vac ci na tion [10,
15].

TREATMENT AND CARE

Med i cal treat ment for CHD de pends
on the se ver ity of the de fect. Sim ple

de fects can be treated sur gi cally or
may not need in ter ven tions, whereas
com plex cases re quire long-term sup -
port ser vices, in clud ing phys i cal ther -
apy and psy cho log i cal ther apy for the
pa tient and the fam ily [16]. Sur gi cal
pro ce dures of CHD treat ment are not
only com plex, but also pose a risk of in -
fec tions and thus pro longed hos pi tal -
iza tion time [17]. The most com mon
sur gi cal pro ce dures for CHD are VSD,
ASD re pair, aor tic valvotomy and ar -
te rial switch. De pend ing on the pa -
tient’s symp toms (NYHA class), it is
cru cial to eval u ate the lim i ta tions and
con se quences while man ag ing these
con di tions [18]. More over, sev eral
stud ies sug gested a link be tween so -
cio eco nomic fac tors and the suc cess of
man age ment of the con gen i tal anom a -
lies in in fants that should be dis cussed 
[19].

ECONOMIC IMPLICATIONS

Con tin u ous im prove ment in the
healthcare sys tem opens new treat -
ment pos si bil i ties lead ing to pro longed 
pa tient’s life span, caus ing in creased
fi nan cial bur den at the same time. Dif -
fer ent coun tries re port di verse num -
bers of costs as so ci ated with pa tients
di ag nosed with con gen i tal anom a lies
due to var i ous rea sons. It is dif fi cult to
eval u ate the to tal cost of CHD be cause 
di rect med i cal costs and in di rect costs
need to be con sid ered. Cur rently, only
a few stud ies are based on a meta-
 anal y sis of the es ti mated cost of CHD
treat ment. We sin gled out and com -
pared the ex pe ri ences of dif fer ent
stud ies in treat ing the most com mon
anom a lies – con gen i tal heart de fects
(Ta ble). The men tioned stud ies re view 
the av er age ex penses of treat ment
based on hos pi tal iza tion costs. Al -
though costs vary sig nif i cantly due to
dif fer ences in study pro to cols, all
agree that ex penses re lated to CHD
are disproportionally high.

Pasquali et al. car ried out re -
search where the to tal hos pi tal cost of
CHD pa tients’ treat ment was eval u -
ated. The four most com mon heart de -
fects were ana lysed. It was noted that
to tal hos pi tal costs for ASD, VSD,
TOF and ASO treat ment var ied from

12.500 to 50.000 USD per pa tient,
cov er ing the cost of board, op er at ing
room, phar macy, sup ply and lab o ra -
tory ex penses [23]. Ac cord ing to
Kumar et al., con gen i tal heart de fects 
are among the most com mon causes of 
hos pi tal ad mis sions of car diac dis -
eases that ac count for the most ex pen -
sive treat ment. It was cal cu lated that
the most com mon cause of hos pi ta li -
sa tion among car dio vas cu lar dis eases 
is cor o nary heart dis ease – 55% of to -
tal car di ol ogy ad mis sions com pared
to only 7.5% of CHD. How ever, the
cost of treat ment for CHD was cal cu -
lated to be two times higher than for
cor o nary heart dis ease [24]. A study
in Bel gium by Willems et al. eval u -
ated the cost of sur gi cal pro ce dures
for pa tients with CHD and dis cov ered 
that sur gi cal com pli ca tions caused a
sig nif i cant in crease in to tal charge
[25].

Al though it is cru cial to un der -
stand di rect costs re lated to a par tic u -
lar dis ease, in di rect costs af fect ing in -
di vid u als and their fam i lies with CHD
also must be con sid ered. Gerber et al.
con ducted a study in Ger many fo cus -
ing on in di rect costs fall ing on fam i lies 
with chil dren di ag nosed with con gen i -
tal car diac de fects. Based on ques tion -
naire re sults, non-med i cal costs are
es ti mated to be 3000 eu ros per year on
av er age. This in cludes trans por ta tion, 
day-care fa cil i ties and lost work-re -
lated in come due to a child’s ill ness
[26]. Shaf et al. car ried out re search
where both di rect and in di rect costs
for pa tients with CHD in Co lum bia
were eval u ated. Costs of treat ment,
med i cal as sis tance and re ha bil i ta tion
were cal cu lated to be 25.836 USD per
pa tient per year. This in cludes di rect
hos pi tal and am bu la tory ex penses.
Whereas in di rect costs such as trans -
por ta tion ac counted for 1300 USD per
per son an nu ally and out-of-pocket ex -
penses were 2058 USD re spec tively
[27]. This study high lighted the mag -
ni tude of in di rect costs, re port ing that
the out-of-pocket ex penses of ten rep -
re sented more than half of the fam i -
lies’ monthly bud get. More over, 75% of 
care givers could not con tinue work ing
be cause of child’s ill ness. Sev eral stud -
ies sug gested that men tal health
needs also play an im por tant role in
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Ta ble. Es ti mates of the eco nomic im pli ca tions of con gen i tal heart de fects

Study De sign Coun try Pa tients Data col lec tion pe riod Es ti mated cost of treat ment

Simeone et al. [20] Ret ro spec tive USA 9.071 2006-2011 To tal: $355.5 mil lion
An nual: $59.3 mil lion

Mackie et al. [21] Ret ro spec tive,
 population-based

Can ada 59.917 2004-2014 An nual: $99.7-$121.2 mil lion

Arth et al. [22] Ret ro spec tive USA 148.184 2013 An nual: $6.1 bil lion



CHD treat ment [28]. Pa tients with
CHD tend to have sig nif i cantly higher
chances of de vel op ing anx i ety and de -
pres sion. Fur ther more, fam ily mem -
bers are also at risk of psy cho log i cal
distress [29]. Considering the findings
of these studies,  psychological
counselling forms a part of the
financial burden associated with
CHD.

DISCUSSION

Di rect med i cal costs re lated to con gen -
i tal heart dis ease ac count for a dis pro -
por tion ate share of healthcare ex pen -
di ture. It has be come in creas ingly re -
cog nised that the bur den of these con -
gen i tal mal for ma tions is not neg li gi -
ble. While ad vances in med i cal care
largely cause in creas ing ex penses,
com pli ca tions are an other rea son for

high costs. There fore, cre at ing spe cial -
ised treat ment cen tres with an ex pe ri -
enced team could lead to sig nif i cant
sav ings.

So far, there is a lack of data about
in di rect costs re lated to CHD. Most re -
search con sid ers only med i cal costs,
and the ac tual mag ni tude of the bur -
den is not re vealed. It is clear from the
stud ies dis cussed above that a com pre -
hen sive anal y sis re gard ing all ex -
penses re lated to CHD is yet to be
done.

Cur rently, there is no data avail -
able in Lith u a nia re gard ing the fi nan -
cial bur den of CHD. Based on stud ies
from other coun tries, CHD greatly af -
fects both the pa tient and the
healthcare sys tem. Ac cu rate and con -
stantly up dated data would make it
pos si ble to mon i tor prog ress in the
treat ment, care, and pre ven tion of
con gen i tal heart anom a lies. It would

also help better plan healthcare
budged, fo cus on more ef fi cient care fa -
cil i ties for the pa tient and pro vide fi -
nan cial sup port for the fam i lies.

CONCLUSIONS

Con gen i tal heart anom a lies are di -
verse group of birth de fects that
causes life long chal lenges for the pa -
tient and the healthcare sys tem.
Up-to-date screen ing, treat ment and
care fa cil i ties are es sen tial to ef fi -
ciently man age these con di tions. How -
ever, more stud ies are needed to eval -
u ate the over all fi nan cial bur den of
CHD across the world fo cus ing on
most ef fi ca cious treat ment and care
meth ods. u
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Santrauka

ÁGIMTOS ÐIRDIES YDOS IR JØ EKONOMINË NAÐTA: LITERATÛROS APÞVALGA

Viltë Gabrielë Samsonë, Evelina Marija Vaitënienë,
Daina Kranèiukaitë-Butylkinienë, Algirdas Utkus

Áva das. Ágim tos ðir dies ydos (ÁÐY) yra
vie nos daþ niau siø rai dos ano ma li jø vi sa -
me pa sau ly je. Re mian tis tarp tau ti niais
ty ri mais, daþ niau siai pa si tai kan èios ÁÐY
yra skil ve liø per tva ros de fek tas, prie ðir -
dþiø per tva ros de fek tas, at vi ras ar te ri nis 
la ta kas, plau èiø ar te ri jos ste no zë ir Fal -
lot tet ra da. Nuo lat to bu lë jant gy dy mo ir
diag nos ti kos ga li my bëms, per pas ta ruo -

sius du de ðimt me èius la bai ið au go ÁÐY tu -
rin èiø pa cien tø ið gy ve na mu mas. Tai lë më
pa di dë ju sá me di ci ni niø in ter ven ci jø, il ges -
nës hos pi ta li za ci jos ir vi sà gy ve ni mà trun -
kan èios spe cia li zuo tos prie þiû ros po rei ká
bei di des nes su tuo su si ju sias gy dy mo ir pa -
cien to prie þiû ros ið lai das. Be tie sio gi niø
me di ci ni niø ið lai dø, eg zis tuo ja ir ne tie sio -
gi në eko no mi në nað ta dël su ma þë ju sio dar -

bin gu mo, pa pil do mø ðei mos biu dþe to ið -
lai dø.

Api ben dri ni mas. Re mian tis ki to se
ða ly se at lik tais ty ri mais, ágim tø ðir dies
ydø gy dy mui ir prie þiû rai ten kan èios lë -
ðos su da ro ne pro por cin gai di de læ svei ka -
tos prie þiû ros lë ðø da lá. Lie tu vo je kol kas
në ra duo me nø apie tie sio gi næ ir ne tie sio -
gi næ eko no mi næ nað tà, sie ja mà su ágim to -
mis ðir dies ydo mis. Tiks lûs ir nuo lat at -
nau ji na mi duo me nys leis tø ste bë ti ðiø
rai dos ano ma li jø gy dy mo, prie þiû ros ir
pre ven ci jos pa þan gà.

Reikð mi niai þo dþiai: rai dos ano ma li -
jos, ágim tos ðir dies ydos, eko no mi në nað -
ta.
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