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Abstract

Introduction: Our purpose was to review our experience with the fetuses
diagnosed prenatally with congenital pulmonary malformations (CPM).
Methods: Retrospective study of fetuses prenatally diagnosed with
congenital pulmonary airway malformation (CPAM), broncho-
pulmonary sequestration (BPS), bronchogenic cyst (BC) by ult-
rasonography between September 2020 and December 2022
Results: Sample analysis was based on 34 pregnancies with CPMs. On the
basis of prenatal sonographic appearance, CPAM, BPS and BC were identi-
fied antenatally in 79.4% (27/34),14.7%(5/34) and 5.8% (2/34), respectively.
Most (76.5%) were isolated, all cases were unilateral (100%) and majority
(64.7%) were regressed late antenatally or postnatally with expectant mana-
gement. Of the 27 fetuses presented with CPAM, postsurgical resection was
necessary for 5 cases (18.5%). There was only one case with hydrops and
a CPAM volume ratio >1.6 and was managed with thoraco-amniotic shunt
prenatally and right lower lobe resection postnatally. Of the 5 fetuses pre-
sented with BPS, thoracoscopic excision was necessary for 2 cases. Of the 2
fetuses presented with BC, cyst excision was performed or planned to cases.
Conclusion: The results from our center in last two years ref-
lect overall favorable outcomes for all CPMs. The role of ultra-

sound is cost-effective during perinatal period rather than fetal MRI.
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Introduction

Congenital pulmonary malformations (CPM)
are a rare group of developmental pulmonary abnor-
malities that are often first identified prenatally on
routine second-trimester ultrasound, including CPAM
formally known as congenital cystic adenomato-
id malformation, bronchopulmonary sequestration
(BPS), congenital lobar overinflation, bronchogenic
cyst (BC) and bronchial atresia. Due to widespre-
ad availability of prenatal ultrasound combined with
the improved resolution of ultrasound technology
that enables the detection of smaller lung lesions,
the incidence of these malformations is increasing
and estimated to be around 1 in 2500 to 8000 live
births.!,> CPAM and BPS account for a majority of
CPMs, while CPAM represents 75% and BPS con-
sists 0.15-6.4% of all congenital lung malformations.
Other lesions, such as BCs, are even less common.

CPAM is a developmental malformation of the
lower respiratory tract due to failure of maturation of
bronchiolar structures during the pseudoglandular sta-
ge of lung development, resulting in overgrowth of the
terminal bronchioles without corresponding alveoli.
The lesion communicates with the tracheobronchial
tree and derives its blood supply from the pulmonary
arteries. CPAMs can be further categorized into mic-
rocystic, macrocystic, or mixed lesions based on pre-
natal ultrasound (Figure 1-2). BPS is a nonfunctioning
lung tissue with anomalous systemic arterial supply
that does not communicate with tracheobronchial tree
while localised within the normal lung tissue (intralo-
bar) or the development of separate pleura (extralobar)
(Figure 2). Hybrid lesions displaying characteristics of
CPAM and BPS have been described sonographical-
ly and histopathologically. BC is part of the family of
foregut duplication cysts, which also includes enteric
and neuroenteric cysts and may be located in the medi-
astinum or in the medial lung parenchyma (Figure 4).

Clinical presentation of CPM is highly variable,
ranging from apparent in-utero resolution to even severe
mass effect with resultant hydrops fetalis and even fetal
demise. Prenatal imaging characteristics on fetal and
neonatal outcomes, such as size, appearance (cystic ver-
sus solid), mediastinal shift, feeding vessel presence,
CPAM-volume ratio (CVR) and hydrops, determine
the prenatal and postnatal management strategies.?,*

In this study, we describe and evaluate our cur-

rent experience and to review current literature on
the fetuses diagnosed prenatally with the following
pulmonary malformations: CPAM, BPS and BC.

Figure 1. Congenital pulmonary airway malfor-
mation (CPAM). a Transverse sonographic image
through the fetal chest at 20 weeks of gestation
shows a hyperechoic mass (CPAM) and the nor-
mal intermediate echogenicity lung parenchy-
ma (L) is visible. b Power Doppler US image of
the same image shows a feeding vessel (arrow)
from the pulmonary artery supplying the CPAM.

Figure 2. Macrocystic congenital pulmonary
airway malformation (CPAM). Transverse so-
nographic image through the fetal chest demons-
trates a multiseptated, primarily anechoic intrat-
horacic mass (arrow). Cardiomediastinal shift is
present, with leftward displacement of the heart.
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Figure 3 Bronchopulmonary sequestration. a Co-
ronal sonographic image at 24 weeks of gestation
shows a hyperechoic wedge-shape mass (BPS) at
the posterioinferiorleft lung . The normal intermedi-
ate echogenicity lung parenchyma (L) is visible. b
Power Doppler US image of the same iamge shows
a feeding vessel (arrow) from the descending thoracic
aorta supplying the bronchopulmonary sequestration

Figure 4. Bronchogenic cyst. Transverse sonog-
raphic (left) and transverse color Doppler US
image (right) of the same fetus through the fe-
tal chest at 31 weeks. A round, anechoic, avascu-
lar cyst (arrow) is present in the midline behind
the heart, compatible with a bronchogenic cyst.

Material and Methods

We conducted a review of all pregnancies
complicated by a prenatally diagnosed CPAM, BPS,
BC at 21-33 weeks of gestation between September,
2020 and December, 2022 in Ankara City Hospital,
Department of Obstetrics and Gynecology, Divisi-
on of Perinatology, Ankara, Turkey. Approval was
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granted by the local Institutional Review Board
for this retrospective cohort study (E2-23-3952).
Freely-given informed consent to participate in the
study was obtained from all participant pregnant
women. Literature search was also carried out to
compare our data with those of previous series.

Pregnancies with additional anomalies
that could impair lung capacity (e.g. congeni-
tal diaphragmatic hernia) were excluded, and
subdiaphragmatic BS and esophageal dupli-
cation cysts were also excluded since our aim
was to investigate the effect of only pulmo-
nary lesions in thorax on perinatal outcomes.

Baseline maternal demographic informa-
tion and clinical data were obtained from review
of stored electronic medical records. Imaging re-
cords for all cases were assessed to confirm di-
agnosis and to calculate the CVR value of cases
without records. CVR was calculated by multip-
lying the three dimensions of the lung mass with
0.52 and dividing by the head circumference ac-
cording to previously published formula.? Thirte-
en cases for which no or insufficient images had
been stored were excluded from the cohort. To
perform this study, the following variables were
evaluated: Maternal age, gravidity, parity, previ-
ous miscarriage, living child, gestational week at
diagnosis, location of lesion, initial CVR values,
whether the presence of ascites, pleural effusion,
hydrops, mediastinal shift and associated stru-
ctural/chromosomal abnormalities, gestational
age at delivery, gender of neonates, birth weight,
Apgar scores at first and fifth minutes, NICU ad-
mission, mortality due to pulmonary lesion and
short term (postnatal first three months) outcome.

The data were collected using an Excel
2007 spreadsheet (Microsoft Corp., Redmond,
WA, USA). For statistical analysis, continuous
variables were presented as mean& standard de-
viation (SD) or median and range values accor-
ding to the normally distributed by using the
Kolmogorov—Smirnov test. Categorical variab-
les were expressed as numbers and percentages.

Results

During the study period, 41 pregnancies
were evaluated and distribution of congenital
thoracal lesions and flowchart illustrating study
population selection is presented in Figure 5. Of
41 pregnancies complicated by fetal congenital
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thoracal lesions during the study period, 6 cases
were excluded from further analysis: three with a
coexistent congenital diaphragmatic hernia, two
subdiaphragmatic sequestrations, one esophageal
duplication cysts, since our aim was to investi-
gate the effect of pulmonary lesions on perinatal
outcomes alone. Actually, there were 3 cases with
BC, but preliminary diagnosed case was seen as an
esophageal duplication cyst during surgical exci-
sion and died due to postoperative infection, so it
was excluded. Finally, we included 34 cases in the
study analysis. According to prenatal sonographic
data, 27.5% of cases were microcystic, 31% were
macrocystic and 41% of cases were unspecified.

Demographics and characteristics of the

DR enital thoracal lesior
prenatally diagnosed
between September 2020 and December 2022
(n=41)

Exclusion:
CPAM cases coexistence with COH (n=2
BPS cases coexistence with CDH (n=1)
Subdiaphragmatic BPS (n=2)
Esophageal duplication cysts (n=2)

Congenital pulmonary malformations
final analysis (n=34)

CPAM (n=27)

Microcystic (n=8)
Macrocystic (n=9)
Untyped (n=10)

Figure 5. Flowchart illustrating study population
selection

study population is presented in Table 1. Maternal
mean standard deviation (SD) age was 29.414+4.88
and mean SD gestational week at diagnosis of
the pulmonary lesions were 25.03+£3.4. Ten of
thirty-four pregnant women (29.4%) had mater-
nal disease and/or obstetric complication and all
of those except one were present in patients di-
agnosed with CPAM. There were two cases of
twin pregnancy (ldichorionic-diamniotic, 1mo-
nochorionic-diamniotic) and in both, only one of
the fetuses had CPAM. In both twin pregnancies,
fetuses had macrocystic CPAM and were born
at 32nd and 34th gestational week. Both new-

borns underwent thoracic surgery in the first three
months postnatally and the prenatal diagnosis was
confirmed pathologically. Table 1 outlines the cha-
racteristics of the lesions on the basis of prenatal
sonographic appearance. Fourteen fetuses (41%)
had right- sided lesions, 18 (53%) had left-sided
lesions, and 2 fetus (those with BCs) had median

Table 1. Demographics and characteristics of conge-
nital pulmonary lesions

All CPAM BPS BC
(n=34) (n=27) (n=5) (n=2)

Maternal age (mean, SD) 29.41+4.88 28.5+4.6 33.8+51 29,31

Gravidity (median, min-max) 2 (1-6) 2(1-4) 3(2-6) 2,1
Parity (median, min-max) 1(0-4) 1(0-3) 2 (1-4) 0,0
Previous miscarriage 0(0-3) 0(0-1) 0(0-3) 1,0
(median, min-max)
Living Child (median, min-max) 1(0-3) 1(0-3) 2 (1-3) 0,0
GW at diagnosis (mean, SD) 25.03+3.4 25.04+3.4 232+2.1 28,31
Maternal disease and/or
obstetric complication 10/34 10/27 1/5 0
(29.4%) (37%) (20%)
3 GDM 1 GDM
1 GDM+MKDA+PTB
1 asthma
1 placenta previa
1 DKDA+ cerclage
1 GHT
1 hypothyroidism
1 hx of gastric bypass
Location of lesion (n, %)
Right Lung 14/34 14/27 0/5
(41%) (52%) (0%)
Left Lung 18/34 13/27 5/5
(53%) (48%) (100%)
Median 2/34 - 2/2
(6%) (100%)
Initial CVR 0.39£0.37 0.39+0.4 0.42+0.17
CVR>1.6 1/34 1/27 0/5
Ascites& Hydrops 1/34 1/27 0/5 0/2
Pleural effusion 4/34 4/27 0/5 0/2
Mediastinal shift 8/34 7127 1/5
Associated structural and/or 8/34 6/27 0/5
chromosomal anomalies (23.5%) (22.2%)

1 umbilical vein varix

1 single umbilical a.
1TUGR+oligohydramnios
2 polyhydramnios
1VSD 2/2 (100%)
1polihidramnios
1IDORV+EDC

CPAM: Congenital Pulmonary Airway Malformation;
BPS: Bronchopulmonary Sequestration; BC: Broncho-
pulmonary Cyst; CVR: CPAM Volume Ratio; DORV:
Double Outlet Right Ventricle; EDC: Esophageal
Duplication Cyst; n: Number; SD: Standard Deviation;
MKDA: Monochorionic Diamniotic Twin pregnancy;
PTB: Risk of Preterm Birth; DKDA: Dichorionic Di-
amniotic Twin Pregnancy; GHT: Gestational Hyper-
tension; [IUGR: Intrauterine Growth Retardation; VSD:
Ventricular Septal Defect; GW: Gestational Week.
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lesions identified. In subgroup analysis, we iden-
tified that CPAM lesions were predominantly in
right lung (52%) and all BPS lesions were in left
lung (100%). The mean CVR at initial diagnosis,
available in all CPAM and BPS cases, was 0.39
(= SD of 0.37, range 0.04-1.62). Mediastinal shift
was evident in 8 of 34 cases. In our cohort, hyd-
rops was identified only in one case; a right-sided
microcystic CPAM with ascites, subcutaneous ede-
ma, bilateral pleural effusion, mediastinal shift and
elevated CVR (1.62). This female fetus underwent
placement of thoraco-amniotic shunt at 32th week
subsequently resolved and were delivered at 38th
week weighing 2020 gr and underwent right lower
lobectomy. Histopathological analysis of the resec-
ted lobe identified features of macrocystic CPAM.
Eight of all 34 cases (23.5%) had other structural
anomalies while none of cases with BPS had additi-
onal structural anomalies. Six of twenty-seven cases
with CPAM (22.2%) had associated anomalies (um-
bilical vein varix, single umbilical artery, VSD, pol-
yhydramnios and intrauterine growth retardation).

The two cases with BC had other stru-
ctural anomalies (1 case with double outlet right
ventricle and esophageal duplication cyst, 1 case
with polyhydramnios). BC case with polyhyd-
ramnios was underwent surgical resection and
BC with DORV+EDC is still in follow-up, and
she is waiting for simultaneous resection with
DORYV surgery at postnatal 6th month. Actually,
there were 3 cases diagnosed with BC and preli-
minary diagnosed BC case was seen as esopha-
geal duplication cyst during surgical excision.

Only a small minority of cases un-
derwent genetic amniocentesis (n = 4) and
all of which returned normal karyotypes.

Table 2 outlines the fetal and neonatal out-
comes of congenital pulmonary lesions. None of
the pregnancies underwent termination and all
thirty-four (100%) of fetuses survived. Most cases
were delivered at term, median gestational week at
delivery was 38 (range, 32-40) and mean standard
deviation (SD) birthweight was 3165530 gr. Eight
of thirty-four neonates (23.5%) were admitted to
the NICU following delivery based on local gene-
ralized practice irrespective of respiratory status.
Majority of congenital pulmonary lesions (64.7%)
were resolved late antenatally or postnatally with
expectant management. Surgery was performed
in 8 of 34 cases (23.55%) and 4 of 34 (11.8%)

cases are still being followed. Survival rate in the
first three months of neonatal period was 100%.

Discussion

In consistent with the previously and recently
published literature, our experience further confirms
that CPMs are with benign outcome, which is not usu-

Table 2. Fetal and neonatal outcomes of congenital
pulmonary lesions

All (n=34) CPAM (n=27) BPS (n=5) BC (n=2)
Termination of pregnancy 0 0 0 0
Fetal thoraco-amniotic shunt procedure 1/34 1/27 0 0
GA at delivery (median, min-max) 38 (32-40) 39(32-40) 38(37-40) 36,39
Birthweight (gram, mean, SD) 3165£530 3138£530 3421£349 2470, 3320
Gender (n, %)
Male 18 (53%) 15 (55%) 3 (60%)
Female 16 (47%) 12 (45%) 2 (40%) 212 (100%)
Apgar at 1st minute (median, min-max) 7(5-7) 7(5-8) 7(7-7) 7.9
Apgar at 5th minute (median, min-max) 9(7-9) 9(7-9) 9(8-9) 79
Sth minute Apgar < 7 0 0 0 0
NICU admission (n, %) 8/34 (23.5%) 6/27 (22.2%) 1/5 (20%) 1/2 (50%)
Short term outcome (n, %)
Spontaneous resolution 22/34 (64.7%) 19/27 (70.4%)  3/5 (60%) 072
Expectant management 4 /34 (11.8%) 3/27 (11.1%) 0/3 (0%) 02
Thoracic Surgery 8/34 (23.55) 5/27 (18.5%) 2/5 (40%) 112
Planned for surgery 172
Mortality due to pulmonary lesion 0 (0%) 0(0%) 0 (0%) 0 (0%)

CPAM: Congenital Pulmonary Airway Malfor-
mation; BPS: Bronchopulmonary  Sequestrati-
on; BC: Bronchopulmonary Cyst; NICU: Neo-
natal Intensive Care Unit; GA: Gestational Age

ally associated with structural, chromosomal or fetal
growth defects.’>-%-7 This study demonstrated that with
careful follow-up during pregnancy and after birth, the
majority of the pregnancies with congenital pulmonary
malformations were delivered at term, without NICU
admission, with only 11% need for thoracic surgery
during the first 3 months of life. Consequently, sur-
vival rate in the first three months of neonatal period
was 100%, even in complicated cases with hydrops.

Since most of our cases resolved sponta-
neously (64.7%), pathological confirmation was
only possible in patients who underwent thoracic
surgery. However, thanks to the ultrasonographic
improvements, all of the postnatal computed to-
mography performed in the postnatal period were
concordant with our prenatal diagnoses, except for
two case. In one of the three fetuses followed up pre-
natally with BC, esophageal duplication cyst was seen
on gross examination during surgical excision, and we
excluded this case from our study. The other discor-
dant case was confirmed as CPAM postnatally, whi-
ch we diagnosed as hybrid lesion prenatally. Despite
antenatal diagnosis of congenital cystic lung lesions
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reaches 85.7% due to sonographic improvements,8
the ultrasonographic appearance of CPMs in our
study was indistinguishable as reported before and
only color Doppler ultrasound made the definition
between CPAM and BPS demonstrating their unique
and different blood supply.” Prenatal magnetic re-
sonance imaging (MRI) was reported to have high
sensitivity and specificity in the detection of pul-
monary lesions and consistent with surgical patho-
logy in 82-91% of cases while this consistence was
82-83% by ultrasonography. However, as it appears
more cost-effective that prenatal management and
prognostication based on lesion size than predicti-
on based on suspected final histology, MRI did not
demonstrate any added value in terms of diagnosis
and prognosis compared to the ultrasound.'’,'' As
previously reported that the prognosis of CPMs was
associated with elevated CVR, mediastinal shift and
presence of hydrops fetalis, also supports the cost-et-
fectiveness of ultrasound in prenatal diagnosis *,'?
Supporting the literature, we had the only one case
with elevated CVR (1.62), and that was the only case
who developed hydrops. Fetal management was car-
ried out by placement of a thoraco-amniotic shunt.

Literature about thoraco-amniotic shunt pla-
cement reported periprocedural complications inc-
luding premature preterm rupture of membranes
(PPROM), preterm labor, chorioamnionitis, shunt
occlusion, and fetal dislodging of the shunt requ-
iring a new shunt placement with the same risks,
and postnatal complications including rib defor-
mities in 77% of the neonates.','* Fortunately, alt-
hough our case was complicated with TUGR and
oligohydramios, she was delivered at 38th gestati-
onal week without periprocedural complications.

The surgical management in neonates and in-
fants with CLMs is consensual for symptomatic pa-
tients while postnatal management of asymptomatic
patients is controversial. Some propose prophylactic
surgery in the asymptomatic infant to avoid possib-
le infection and malignancy that could develop later
in life.’,'* However, some clinicians recommend for
conservative management of asymptomatic prenatal-
ly CPAMs and BPSs.' In a meta-analysis of 1,070
neonates with CPAM and BPS, approximately 50%
remained asymptomatic into infancy, and only 3%
of the asymptomatic infants eventually became sy-
mptomatic while being observed or awaiting for
surgery.’” Our clinicians applied expectant manage-
ment in asymptomatic cases, as highlighted in tab-
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le 2, surgery was performed in 23.5% of all cases.

Congenital pulmonary malformations could
be associated with other congenital malformations.
Associated abnormalities seen in 3-12% of CPAMs
and those present up to 50% of BPSs.'® However, it
is noteworthy that in our study, no associated abnor-
malities were observed in any of the 4 BPSs cases.

Our study has some limitations. The main
limitations were retrospective design and the lack
of long-term outcomes. Additionally, the impact of
corticosteroids as therapy on the perinatal outcomes
of fetal CPMs could not be assessed, as this infor-
mation was not readily available. It may depend on
the fact that it is used according to the initiative of
the physician. It is not included in the routine pro-
tocols in our clinic as it cannot be proven due to
small sample sizes. Finally, histopathological diag-
nosis was only available in a minority of cases due
to local preference for conservative management
and the high spontaneous resolution rates of lesions.

Conclusion

The findings from our center in last two years
reflect overall favorable outcomes for all congenital
pulmonary malformations, even in complicated cases
with appropriate management. The role of ultrasound
in the diagnosis and management of congenital pul-
monary malformations is important and cost-effective
during perinatal period rather than fetal MRI and ot-
her diagnostic tools. However, esophageal duplicati-
on cysts should be taken into consideration in the dif-
ferential diagnosis of cases prenatally diagnosed with
BC by ultrasonography. Serial ultrasounds should be
performed to evaluate the malformation, to assess the
fetus for associated anomalies and to plan for deli-
very and future treatment. Although the vast majority
regressed spontaneously, a multi-disciplinary team
should play a vital role in ensuring that the mother
and fetus receive current and recommended treatment
and are managed antenatally and postnatally. Even in
asymptomatic cases, or those with ultrasounds sug-
gestive of a regressed lesion, they should still under-
go investigation with a postnatal follow-up because
of the risk of long-term sequelae and malignancy.
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Inpatient follow-up in the palliative care center or the cardiology clinic in patients
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Abstract

Introduction: The aim of this study is to compare the treatment costs,
hospitality costs and total costs of the patients who were hospitalized
for chronic decompensated heart failure and monitored by the Palliati-
ve Care Center and Cardiology Clinic during a one-time hospitalization.
Methods: A two-center retrospective study was performed. A total of 92
patients were included in this study. Thirty-eight out of the 92 were in-
patients with chronic decompensated heart failure, and were monitored
Article Info in the Palliative Care Center, and the other 54 were dealing with chronic
decompensated heart failure and were treated at the Cardiology Clinic.
Received Date: 12.04.2023 Results: At the end of the day, 42.10% of the patients hospitalized in
Revision Date: 24.07.2023 the Palliative Care Center and 37.03% of the patients hospitalized in
Accepted Date: 24.07.2023 the Cardiology Clinic were women. The mean age of the patients hospi-
talized in the Palliative Care Center was 76.71 £ 11.34 years; the mean
age of the patients hospitalized in the Cardiology Clinic was 74.09 +

Keywords: 11.16 years. There was no statistical difference between the two groups.

The duration of hospitalization for patients in the Palliati-
Cost-effectivite, heart fai- ve Care Center was longer than patients in the Cardiology Clinic.
lure, palliative care The cost to the patient was greater in the palliative care center in terms of

the average cost of treatment per patient, average cost of hospitality mana-
gement and average total cost per patient, which was statistically important
(p <0.05). The mortality rate that was observed during hospitalization was
lower in the Cardiology Clinic by a statistically important margin (p <0.05).
Conclusion: The cost of treatment, the cost of hospitality and the total
cost of hospitalization for chronic decompensated heart failure patients
were higher in the Palliative Care Center than in the Cardiology Clinic.
However, it was observed that the rate of mortalityand higer co-morbidi-
ties in the Palliative Care Center was higher than the Cardiology Clinic.
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Introduction

Palliative care is a type of specialized medical
care for patients living with a serious chronic illness.
Such care aims to reduce patient discomfort, improve
quality of life and minimize stress. Although palli-
ative care was initially implemented to alleviate the
suffering of cancer patients at the end of their lives,
today it aims to help patients and their caregivers
adapt to the new reality at an earlier stage in diseases
that may end up being fatal.! In addition to cancer
patients, palliative care services also provide servi-
ces to patients with heart disease, stroke, muscle and
nerve diseases that have caused lesion and dysfunc-
tion, end-stage liver disease, end-stage renal failure,
Alzheimer’s disease and dementia, chronic lung dise-
ase, Parkinson’s disease, congenital disease, and other
chronic diseases that result in limitation of movement
or bed dependency.

Studies show that palliative care is effecti-
ve in both reducing symptom burden and impro-
ving quality of life. It has also shown to be cost-ef-
fective and is synonymous with quality of care.?

Heart failure is a chronic and progressive dise-
ase prevalent in approximately12% of those 65 years
and older around the world, and this rate tends to incre-
ase each year.? Heart failure is a major health problem
due to its high morbidity and mortality rates, as well
as bringing symptoms that lead to a poor quality of
life.* Patients living with heart failure often struggle
with many conditions including dyspnea, orthopnea,
and often uncontrollable symptoms such as edema and
fatigue, depression, anxiety, and psychosocial stress.

However, palliative care may offer some bene-
fits to those dealing with heart failure, such as a focus
on reducing symptom burden, improvement in mental
health, and reduction in the overall number of hospital
admissions. At the same time, it can help promote a
successful environment for home-care, as it also deals
with relatives watching over patients with heart failure.’

Both the World Health Organization (WHO)
and the European Society of Cardiology agree that
it is necessary to work alongside palliative care not
only for end-stage heart failure patients, but also from
the moment of diagnosis of heart failure.®,” Despi-
te this, the number of patients who can receive pal-
liative care is very limited among patients struggling
with heart failure in Tiirkiye as in the whole world.

Since heart failure patients are in the category
of those requiring multiple hospitalizations, patient-ba-

174

sed cost rates can be quite high. There are few stu-
dies on this subject and the results are inconsistent.

In this retrospective two-center study, we
aimed to compare the treatment costs, hotel costs,
and total costs of patients hospitalized for chro-
nic decompensated heart failure who were fol-
lowed up by the Palliative Care Center and the
Cardiology Clinic during a single hospitalization.

Material and Methods

A two-center retrospective study was desig-
ned. Since there was no coronary angiography unit
in the Cardiology Clinic, coronary angiography,
coronary balloon-stent, artificial heart pump, and
artificial heart assist devices were not utilized. Pa-
tients over 18 years of age, struggling with chronic
decompensated heart failure and receiving inpatient
treatment at the Palliative Care Center, and patients
receiving inpatient treatment at the Cardiology Cli-
nic who were demographically similar were inc-
luded in the study. Patients younger than 18 years
of age, pregnant women, patients with postpartum
cardiomyopathy, acute myocardial infarction, acute
myocarditis, isolated right heart failure, and isola-
ted diastolic heart failure were excluded. Patients
were consecutively included according to the date
of hospitalization. Transthoracic echocardiography
was performed to evaluate cardiac function before
hospitalization. Patients with a left ventricular eje-
ction fraction of 50% or less were also included in
the study. The left ventricular ejection fraction was
calculated using Simpson’s method. The principles
of the Declaration of Helsinki were followed throu-
ghout this study. Patient data were obtained from
the data processing-automation center and billing
unit of Ankara City Hospital and Health Sciences
University Darica Farabi Training and Research
Hospital after obtaining ethics committee approval.

Local ethics committee approval was obtai-
ned from the Ankara City Hospital Ethics Committee
1 with the date 20/01/2021 and number E1-21-1158.

Statistical Analysis

Demographic data and baseline characteris-
tics of all patients were summarized. All continuous
variables were described using descriptive statisti-
cs, including the number of observations (N), mean,
standard deviation (SD), median, minimum and
maximum. All categorical variables were summa-
rized using the number and percentage of subjects.
Demographic data and treatments of the patients
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in the two groups were statistically compared. Table 1. Demographic data of the patients including
age, gender, length of hospitalization, and comorbidi-

Normality for variables was tested with the Shapi-
ro-Wilk test using Q-Q plots and histograms. Dif-
ferences between variables were assessed using
the Independent two-sample t-test or Mann-W-
hitney-U test, depending on normality, while the
Chi-square test (%2) was used for categorical values.
Statistical analyses were performed using SPSS ver-
sion 26 (IBM Corp., IBM SPSS Statistics for Win-
dows, Version 26.0. Armonk, New York: IBM Corp).

Results

A total of 92 patients were included in the
study, consisting of 38 chronic decompensated he-
art failure patients who were monitored as inpa-
tients by the Palliative Care Center of Ankara City
Hospital from 01/2020 to 01/2021 and 54 chronic
decompensated heart failure patients who were
monitored as inpatients by the Cardiology Clinic
of Health Sciences University Darica Farabi Tra-
ining and Research Hospital. Thirty-six (39.10%)
of the patients included in the study, 16 (42.10%)
of the patients hospitalized in the Palliative Care
Center and 20 (37.03%) of the patients hospitali-
zed in the Cardiology Clinic were women. When
the two groups were compared in terms of gen-
der, it was determined that there was no statistical
difference (p=0.20). The mean age of the patients
included in the study was 75.17+11.25 years. The
mean age of the patients hospitalized in the Pallia-
tive Care Center was 76.71 & 11.34 years; the mean
age of the patients hospitalized in the Cardiology
Clinic was 74.09 + 11.16 years. When the patients
in these two groups were collation terms of age,
there was no statistical difference (p= 0.20). The
mean length of hospitalization of the patients con-
tain in the study was 12.224+9.69 days. The mean
length of stay of the patients was 14.89+10 days in
the Palliative Care Center and 10.35+9.07 days in
the Cardiology Clinic. When the two groups were
collation in terms of length of stay, it was determi-
ned that the patients were hospitalized longer in the
Palliative Care Center, and there was a statistical
difference (p<0.05). During hospitalization, there
was exitus in 21 percent (22,80%) of the patients.
The mortality rate observed during hospitalizati-
on was 34.21% in the Palliative Care Center and
14.81% in the Cardiology Clinic. When the morta-
lity of the two groups was compared, the rate was
lower in the Cardiology Clinic and this was sta-
tistically important (p < 0.05). Demographic data

ties

Variables Patients inthe  Inpatients  Total patients p
Palliative Care in the 5=92
Center s (%) Cardiology
38 (41,30) Clinic$ (%)
54
[58.70)

Female gender s (%) 16 (42,10) 20 (37.03) 36 (39.10) >0,05
Age (year) 76,71111,34 74,09111,16 75,17+11,25 0,20
Length of 14,89410 10,3549 12,2219,69 =0,05
hospitalization (days)
Alzheimer's disease 20 (52,63) 4(7.40) 24 (26,10) <0,05
s (%)
Cancer s (%) 16 (42,10 2(3.70) 18(19.60) <0,05
Diabetes mellitus s 13 (34,21 16 {29,62) 29 (31,50) 0.06
(%)
Hypertension s (%) 19 (50,00) 29 (53,70) 48 (52,20) 0.08
CAD s (%) 15 (39,47) 20 (37,03) 35(38,00) <0,05
COPD s (%) 8(21,05) 6(11,11) 14 (15.20) 0.06
CRF s (%) 22 (57,89) 37 (68,51) 59 (64,10) 0.20
Hemodialysis s (%) 13 (34,21) 13 (24,07) 26 (28,30) 0.20
Ejection fraction % 30 (20-50) 30 (20-50) 30 (20-50) 0,70
Discharged to home 22(57.89) 45 (83,33) 67 (72.80) <0,05
s (%)
Transfer to 1(2.63) 0 1(1.10)
intensive care unit s
(%)
Discharge to care 2 (5.26) 1(1.85) 3 (3.30) 0,7
home s (%)
Exitus s (%) 13 (34.21) 8 (14.81) 21(22.80)  <0.05

S: Number , CAD: Coronary Artery Disease ,
COPD: Chronic Obstructive Pulmonary Disease ,

CRF: Chronic Renal ailure

of the patients including age, gender, length of hos-
pitalization, and comorbidities are given in Table 1.
It was determined that patients hospitalized in the
Cardiology Clinic received more positive inotro-
pic support as well as new oral anticoagulants, oral
nutrition, and total parenteral nutrition support than
patients hospitalized in the Palliative Care Center. It
was found that patients hospitalized in the Palliative
Care Station also received aspirin, clopidogrel, and
low molecular weight Heparin treatment more frequ-
ently than patients hospitalized in the Cardiology Cli-
nic. The medications used by the patients are given in
Table 2. The average treatment cost per patient in the
Palliative Care Station was 2140.46 TL (min 1229.00
TL - max 6631.72 TL) (292.41 $ [min 167.89$-max
905.978]), while the average treatment cost per patient
in the Cardiology Clinic was 773.43 TL (min 71.00 TL
- max 4564.73 TL) and the cost in dollars was $105.65
(min $105.89 - max $623.49). When these two groups
were compared in terms of the average treatment cost
per patient, the average treatment cost was higher in
the Palliative Care Center and this was statistically
significant (p<0.05). The average hospitality cost per
patient in the Palliative Care Center was 8173.73 TL
($1116.62) (min 150.00 TL [$20.49] - max 68496.25
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TL [$9357.41]), while the average hospitality cost
per patient in the Cardiology Clinic was 4031.87 TL
($550.80) (min 372.00 TL [$50.81] - max 27300.00
TL [$3729.50]). When the two groups were com-
pared in terms of the average hospitality cost per
patient, the average hospitality cost was higher in
the Palliative Care Center and this was statistical-
ly important (p<0.05). The mean total cost per pa-
tient in the Palliative Care Center was 10314.20
TL ($1409.04) (min 1229.11 TL [$167.89] - max
73461.00 TL [$100035.65]), while the mean total
cost per patient in the Cardiology Clinic was 4785.82
TL ($653.68) (min 653.46 TL [$89.27] - max
28636.0 TL [$3912.02]). When the two groups were
collation in terms of the mean total cost per patient,
the mean total cost was higher in the Palliative Care
Center and this was statistically important (p<0.05).

Table 2. The medications used by the patients

Variables Patientsinthe Inpatients  Total patients p
Palliative Care in the
Centers (%)  Cardiology < (%)
38 (4130) Clinic s (%) 92(%100)
54
(58.70)
ACE Inhibitor /ARB s (%) 9(23.68) 19 (35.18) 28 (30.40) 0,20
Beta blocker s (%) 27 (71,05) 37 (68.51) 64 (69,60) 0,70
Digoxin s (%) 10 (26:31) 20 (37.03) 30 (32.60) 0,20
CCB s (%) 26 (6842) 45 (83.33) 71 (77.20) 0,09
Positive inotrope s (%) 16 (42.10) 27 (50,00) 43 (46,70) <0,05
NOAC s (%) 7(1842) 27 (50,00) 34 (37.00) <0,05
Aspirin/clopidogrel s (%) 28 (73,68) 18(33.33) 46 (50,00) <0,05
Varfarin s (%) 2(5.26) 7 (12,96) 9(9,80) 0,20
Furosemid s (%) 29(7631) 40 (74.07) 69 (75.,00) 0.80
Spirinolactone s (%) 25 (65.78) 37 (68.51) 62 (67.40) 0.70
LMWH s (%) 28 (73,68) 19 (35,18) 47 (51,10) <0,05
Oral nutritional support s % 20 (52.63) 45(83.33) 65 (75.70) 0.70
NG/PEG s (%) 16 (42,10) 1(184) 17 (18.50) <005
TPN s (%) 2 (5.26) 8(14,81) 10 (10,90) <0,05

ACE Inhibitor: angiotensin converting enzyme inhibi-
tor, ARB: angiotensin receptor blocker, CCB: calcium
channel blocker, NOAC: novel oral anti-coagulant,
LMWH: low molecular weight Heparin, NG: naso-
gastric, PEG: percutaneous endoscopic gastrostomy

Discussion

Early palliative care in heart failure patients
offers many advantages, such as symptom mana-
gement, prevention of depression, improvement of
grade of life, and alleviation of the burden of family
members providing care, but the effects of pallia-
tive care on recurrent hospitalizations and cost-ef-
fectiveness are still unclear. As far as we were able
to investigate, there is no multicenter study on cost
analysis in inpatients for our country.

In this retrospective two-center study, there was no
important difference in the mean age of patients re-
ceiving palliative care compared to the patients re-
ceiving classical inpatient care. It was observed that
patients in both groups were in the geriatric age
group. That appears consistent with the literature.®

When co-morbidities such as diabetes, hyper-
tension, COPD, and chronic renal failure were exa-
mined in our study, no important difference was sight
between heart failure patients receiving conventional
treatment and heart failure patients receiving inpatient
treatment in a palliative care center. However, the pre-
sence of active cancer and basic palliative care indicati-
ons such as Alzheimer’s disease and previous cerebro-
vascular events were significantly higher in the group
of patients followed up in palliative care centers. This
may have been due to the palliative care center consul-
tations of the clinician who followed the patient before
palliative care, as patients with cancer and co-morbidi-
ties such as cerebrovascular diseases and Alzheimer’s
disease were matched with the need for palliative
care because they had a more indigent patient profile.

It was observed that most of the nutrition was
provided by oral route in both groups. Studies sug-
gest that to improve the quality of life in patients with
poly-morbidity, the functional gastrointestinal tract
should be monitored and supplemented with enteral
products in cases of inadequate oral nutrition.’,'® In
addition to health hazards relating to dietary salt rest-
riction and obesity, many nutritional problems such as
cardiac cachexia and sarcopenia may develop in heart
failure patients that should be taken into considera-
tion."' It was observed that tube feeding was im-
portant higher in patients with heart failure who were
followed up in a palliative care center. This may be
due to the high prevalence of dysphagia in patients
with Alzheimer’s disease and cerebrovascular disease.
Malnutrition occurs as a result of inadequate intake
of daily nutrients. Its negative effects on the length
of stay in all inpatients are well known. Malnutrition,
also known as cardiac cachexia, has been detected in
up to 40% of inpatients with chronic heart failure.
Many factors can have an impact on malnutrition in
patients with heart failure, including old age, intestinal
edema, anorexia triggered by inflammation, nausea,
and vomiting, low activity of daily living caused by
dyspnea, and anxiety. Like all clinicians, cardiologists
dealing with heart failure have knowledge of this is-
sue. However, in order to alleviate major morbidity
symptoms such as dyspnea and edema in patient, the
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fluid-salt restriction is essential and this is one of the
factors preventing patients from accessing adequate
nutrients. In our study, while over 90% of the patients
more than in the palliative care center received nut-
ritional support, this rate did not exceed 30% in the
group hospitalized in the classical cardiology service.
There is a significant difference between them. The-
re are also significant differences between nutrition
methods. Although the effects of oral supplements in
eliminating cachexia in patients with heart failure are
controversial, all patients in our palliative care cen-
ter were screened for nutrition under the supervision
of a specialist dietician with the goal of providing
the level of nutrient consumption considered optimal
for our country in a multidisciplinary approach."

Patients with heart failure receive many
drug therapies both to manage symptoms and to
improve the chances of survival. There was no
difference in the use of ACE inhibitors/ARBSs, be-
ta-blockers, digoxin, calcium channel blockers,
diuretics, spironolactone and other basic medica-
tions in heart failure patients followed in palliati-
ve care centers compared to cardiology services.
However, there was a significant difference betwe-
en antiaggregant and anticoagulant preferences.

When the patients were evaluated in terms of
mortality during hospitalization, it was found to be
significantly higher in patients hospitalized in pallia-
tive care centers. In a study by Chioncel et al. which
included 9428 patients, all causes of killing in patients
hospitalized with heart failure were found to be 18.6%
per year. Although this rate is similar to the mortality
rates in palliative care, it is important higher than the
patient population followed by cardiology. This may
be due to the fact that our study was cross-sectio-
nal and included single hospitalizations of patients.'*

Heart failure is an increasing clinical and
economic burden in the United States. Robust cost
data on disease burden are critical to inform econo-
mic evaluations of new therapeutic interventions.'®
One of the aim of palliative care is actually the use
of cost-effective health management. There are li-
mited studies showing that palliative care is more
effective in patients with heart failure.'® However,
there is no clear proof that it reduces readmissions."”

In our study conducted in two different ter-
tiary centers, it was detected that the transaction
costs of palliative care were higher than the invoi-
ces generated as a result of follow-ups in the clas-
sical cardiology service. This is due to the differen-

ces between the pricing of inpatient services at our
social security institution and the service pricing of
the palliative care center. Since the social security
institution in Tiirkiye considers palliative care to be
a specialty service due to the team being made up
of psychologists, spiritual support, physiotherapists,
dieticians, specialized nurses, and doctors, as well as
specialized hospitality support and care staff, its pri-
cing differs from normal service or primary intensive
care pricing. At the same time, this leads to heighte-
ned hotel costs in the palliative care station due to the
longer lying days compared to the cardiology clinic.
Limitations: We had relatively few patients in our
study. This is due to the fact that we have 16 beds in
our 3rd step hospital with 3500 beds, and unfortuna-
tely, we cannot allocate enough beds for patients with
heart failure because there are outpatient admissions
from all units at the same time, so the number of pallia-
tive care patients followed up with heart failure is low.

In conclusion, in this study, we detected that
the cost of therapy, hotel costs, and total costs of
inpatients with chronic decompensated heart failu-
re were higher in the Palliative Care Center than in
the Cardiology Clinic. However, considering the
mortality rates in clinics, we think that this is re-
lated to the fact that the patient profile in palliative
care centers is worse, and therefore, additional tre-
atment and the hotel services are consequently more
expensive. Large prospective studies are needed to
answer the question of how to follow up end-sta-
ge heart failure patients in a cost-effective manner.
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Abstract

Introduction: We aimed to compare the postoperative continence rates

in prostate cancer patients who had robot-assisted radical prostatectomy
(RARP) when bladder necks were “unpreserved”, “preserved” and “extre-
mely preserved”.

Methods: In this study, the data of 184 patients who underwent RARP
for localized prostate cancer in our clinic between August 2019 and Ja-
nuary 2023 were analyzed. The patients were divided into three groups
as the bladder neck was not preserved (Group 1), the bladder neck
was preserved (Group 2),