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Atrial fibrillation is the most common cardiac arrhythmia in the general population, with a prevalence of 1–3%,
which increases with age, reaching 15% in elderly people. Prophylaxis of ischemic stroke with warfarin was the
gold standard ofmedicalmanagement formany years. On the otherhandheparin andwarfarinwas themainphar-
macologic agents for the prophylaxis/treatment of venous thromboembolism. In the last 5 yearswarfarin is getting
replaced by non-vitamin K antagonist oral anticoagulants at least partly. In this article it is attempted to foresee
whether new oral anticoagulants will become the new standard of care in anticoagulation therapy.
© 2015 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

In recent years, the development of novel oral anticoagulant agents
(NOACs) such as dabigatran, rivaroxaban, apixaban and edoxaban has
given health-care providers better treatment alternatives to aspirin,
clopidogrel, heparin and warfarin, mainly for stroke prophylaxis in
patients with non-valvular atrial fibrillation (NVAF), for prophylaxis/
treatment of venous thromboembolism (VTE) and also for the second-
ary prophylaxis of acute coronary syndromes (ACS).1–3

Atrial fibrillation (AF) is the most frequently encountered dysrhyth-
mia, which may lead to an increased risk of stroke. It may result in
significant unfavorable health outcomes that include but are not limited
to a 5-fold increased risk of stroke, hospitalization, impaired quality of
life, and decreased work productivity. Stroke is a costly disease
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from the perspective of individual, family, and society. AF-related stroke
may lead to devastating consequences in terms of health andwell-being
of an individual. In patients with AF-related adverse events
(e.g., thromboembolic infarctions), the outcomes are often poor, and
may result in severe permanent neurologic deficit or mortality.4–8

Venous thromboembolism is the thirdmost common cardiovascular
condition after ACS and stroke.9 Although the exact incidence of VTE
remains unknown, it is estimated that there are approximately 1million
cases in the United States per year, many of which represent recurrent
disease.10 Nearly two thirds of all VTE events result from hospitalization
and approximately 300,000 of these patients die.11 Pulmonary embo-
lism is the third most common cause of hospital-related death.12,13

The standard effective treatment of venous and arterial thromboem-
bolism includes the use of unfractionated and low-molecular weight
heparins as well as warfarin, which is associated with major disadvan-
tages. In recent years, new anticoagulants have been developed in an
attempt to overcome the known limitations of the established treat-
ment approach and to provide improved therapies for the affected
patients.14–17

A meta-analysis published in 2007, of all currently available
randomized trials that extend observations about the efficacy and safety
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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of antithrombotic therapies for preventing stroke in patients who have
AF showed that compared with the control, adjusted-dose warfarin and
antiplatelet agents reduced stroke by 64% and 22% respectively.1 In
2013 a meta-analysis reported that new oral anticoagulants (NOACs)
significantly reduced stroke or systemic embolic events by 19% com-
pared with warfarin. New oral anticoagulants also significantly reduced
all-cause mortality compared with warfarin.2

NOACs can be divided into two broad classes: (i) Direct thrombin
inhibitors (dabigatran), which inhibit thrombin (Factor IIa), and (ii)
Factor Xa inhibitors (rivaroxaban, apixaban, edoxaban), which inhibit
factor Xa. Rivaroxaban, apixaban and edoxaban are oral, selective factor
Xa inhibitors which block the active site of factor Xa, and these agents
do not require a co-factor to exert their effects. The oral direct thrombin
inhibitor, dabigatran, prevents the formation of thrombin through inhi-
bition of the thrombin-dependent conversion of fibrinogen to fibrin.
Dabigatran, rivaroxaban, apixaban and edoxaban inhibit both free and
clot-bound fibrin, and indirectly inhibit thrombin-induced platelet
aggregation.18,19

NOACs offer major pharmacological advantages over vitamin K
antagonists (e.g., warfarin), including rapid onset/offset of action, few
drug interactions, and predictable pharmacokinetics, which eliminates
the requirement for regular coagulation monitoring associated with
conventional anticoagulant therapy.18 From 2008, regulatory agencies
in EU and US have approved several NOACs for specific indications
based on the results obtained in clinical trials demonstrating efficacy
and safety that are at least non-inferior, if not superior, compared to
warfarin (for stroke prevention in AF as well as for treatment and sec-
ondary prevention of venous thromboembolism) or the injectable
agent, low-molecular-weight heparin (Table 1).

The aim of this paper is to predict whether NOACs will become the
new standard of care for the treatment of patients with NVAF and
VTE. References are made to IMS (International Medical Statistics)
Healthcare data to understand the trends in the global anticoagulation
market.

Disclosure of global anticoagulant market sales was requested from
IMS to investigate the development of the global anticoagulant market
and to predict whether NOACs are likely to become the standard of
care in their approved indications such as stroke prevention in NVAF
and treatment of VTE. The claims in this paper are based on IMS Health
global anticoagulant market sales data from 2008 to 2014.

Discussion

The decline in stroke mortality over the past decades has resulted
from reduced stroke incidence and lower case fatality rates. The signif-
icant improvements in stroke outcomes are concurrent with cardiovas-
cular risk factor control interventions. US health statistics shows that
from 2001 to 2011, the relative rate of stroke death fell by 35% and the
actual number of stroke deaths declined by 21%.20 Stroke prevention
is central to the appropriate control of hypertension, diabetes, high
Table 1
Approved NOAC's in EU and US.
http://ec.europa.eu/health/documents/community-register/html/alfregister.htm.
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm.

NOACs Prevention of venous thromboembolism in patients
undergoing hip/knee replacement surgery

Stroke prevention in
non-valvular atrial fibr

US EU US EU

Dabigatran – Mar '08 Oct '10 Aug '
Rivaroxaban July '11 Sept '08 Nov '11 Dec '1

Apixaban March '14 May '11 Dec '12 Nov '
Edoxaban na⁎ na⁎ Jan '15 –

⁎ Only in Japan, not in EU/US.
cholesterol, smoking cessation and management of atrial fibrillation.
Until recently, the focus was to identify high-risk patients who would
be givenwarfarin.Warfarinworks bestwith high-quality anticoagulation
(INR adjusted) control. High times in therapeutic range (N70%) are asso-
ciatedwith the best efficacy and safety of vitamin K antagonists, with low
rates of stroke and bleeding.

Previously the only available anticoagulant was a vitamin K antago-
nist, but clinicians now have a choice and can fit the drug to the patient,
and vice versa. In the last 5 years management of stroke prevention has
changed with the availability of NOAC's. Thus, contemporary guidelines
have focused on the initial identification of low-risk patients. Several
NOACs now exist, offering similar (or better) effectiveness, safety, and
convenience to the vitamin K antagonists. Dabigatran, rivaroxaban,
apixaban and edoxaban is highly effective in reducing the risk of
thromboembolic stroke with a more favorable safety profile. Although
the bleeding risk is not negligible with NOAC's it is much better than
anticoagulation with INR adjusted warfarin. NOACs have been released
to the market in 2008, and the question of whether these agents will
replace warfarin and heparins, which have been accepted as the
gold standard for many years, is one that needs to be answered
after a thorough evaluation of several aspects. Will NOACs continue
their upward trend and replace warfarin as the standard of care in
upcoming years?

In order to answer this question, the present paper will seek the
answers to the following:

1. Are the newagents used in all indications forwhich standard therapy
with warfarin and heparin can be used?

2. What are the benefits of NOACs over standard treatment in indica-
tions approved by the authorities?

3. To what extent are the physicians aware of these benefits and how
much do they adapt to these advantages?

4. Are the new agents superior to standard therapy in terms of
treatment costs?

5. Starting from the release of the new agents in the market, how has
the dynamics changed for the global anticoagulant market?

Will NOACs continue their upward trend and replacewarfarin as the
standard of care in upcoming years

1. All of the pivotal trials comparing VKAs with NOACs in AF have
enrolled patients with so-called NVAF, and excluded patients at
particularly high risk of thromboembolism, such as thosewith AF ac-
companied bymitral stenosis or patients with mechanical prosthetic
valves. The reasons for excluding these patients in trials evaluating
NOACs included the possibility that the pathogenesis of thromboem-
bolismmay be substantially different from other types of AF.21 In this
context, it is not possible to use NOACs in patients with valve related
conditions in light of the available data.
illation
Treatment/secondary prophylaxis of deep
vein thrombosis and pulmonary embolism

Secondary prevention of acute
coronary syndromes

US EU US EU

11 June '14 April '14 – –
1 Nov '12 Dec '11 (DVT)

Nov'12 (PE)
– May '13

12 July '14 Aug '14 – –
Jan '15 – – –

http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm


Fig. 1. Global AC Market Volume Shares in % (based on DoT*). Source: IMS MIDAS, Data-
base: Current All 2014. *DoT = days of therapy, calculated based on volume in SU (stan-
dard units). For dabigatran and apixaban: DOT = SU divided by 2 (assumption: two
tablets per day). For VKA, rivaroxaban: DOT = SU (assumption: 1 tablet per day).
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2. All of these NOACs evaluated for the indication of stroke prevention
in patients with NVAF have shown non-inferiority compared to
Vitamin K antagonists.22–24 All new generation oral anticoagulants
have significantly decreased the risk of hemorrhagic stroke and in-
tracranial bleeding, and they have not been associated with an
apparent increase in major bleeding risk compared to warfarin.22–24

Consistent with the findings of the major studies, results of meta-
analysis have demonstrated significantly decreased rates of stroke
or systemic embolism andhemorrhagic strokewith these treatments
compared to warfarin.25 However, because of the heterogeneity of
different studies and the lack of head-to-head clinical trials with
NOACs, one cannot draw a conclusion to say which of these agents
is the best option.26

3. While it is not possible to exactly know to what extent physicians
adopt the superiority that NOACs demonstrate in different therapeu-
tic fields, investigating NOAC usage data in different countries may
be informative. In this regard, market data may reflect that these
agents are adopted at different levels in different parts of the
world. Looking at the number of tablets patients use (standard
units), it can be concluded that: While the use of NOACs is approxi-
mately 35% of that of the agents accepted as standard (warfarin +
heparin) in US, it is around 15% in “Emerging Markets” region,
which also includes Turkey.27

4. Stroke leads to substantialfinancial burden on healthcare systems, as
well as on patients, family, and society. The lifetime cost of an ische-
mic strokewas estimated to be over $90,000 for an individual patient
in 1990, and the American Heart Association estimated that the total
national cost (direct plus indirect costs) of stroke in the United States
exceeded $34 billion in 2008.28,29

Treatment cost often poses a concernwithNOACs.However, the total
exact cost of strokes and the provision of anticoagulationmonitoring
is not completely understood and considered when assessing
the cost impact of NOACs. Costs incurred by patient visits to
anticoagulation monitoring clinics, and the cost of hospital admis-
sions and other factors of managing the adverse effects of warfarin,
are not always taken into account.
In 2013, Harrington et al. conducted a cost effectiveness study taking
into consideration the aforementioned factors. Their study compared
the cost effectiveness of warfarin to that of dabigatran, rivaroxaban
and apixaban, which had been approved by authorities as of 2013.
The modeled population in this study was a hypothetical cohort of
70-year old patients with NVAF, increased risk for stroke
(CHADS2 ≥ 1), renal creatinine clearance ≥50 mL/min, and no previ-
ous contraindications to anticoagulation. The study findings demon-
strated that all of the new generation agents were cost-effective
compared to warfarin.30

It may be predicted that growing data from such studies may re-
sult in positive contributions in favor of NOACs from the policy
maker perspective; and in this regard, one may suggest that
NOACs are candidates to replace warfarin in anticoagulation
therapy.

5. When answering the question of whether NOACsmay ormay not re-
place the widely accepted gold standard therapy with warfarin and
heparin for their respective indications in certain therapeutic fields,
one should also consider how the dynamics of the market have
changed since the introduction of NOACs in 2008 to date.

As per the IMS data regarding the global anticoagulant market,
warfarin use has declined from 87,5% to 72% through 2008 to 2014. In
contrast, NOACs have reached a market share of 15,5% as of 2014
(Fig. 1).

Fig. 1 presents the standard units (number of tablets the patients
receive) data of 2014 showing a 1.35-fold higher usage rate for Factor
Xa inhibitors compared to direct thrombin inhibitors. Standard units
show that rivaroxaban as the most commonly preferred agent among
Factor Xa inhibitors as of 2014.
Conclusion

The success of theseNOACdrugsmeans thatwarfarinwill eventually
become redundant in patients with NVAF, VTE and pulmonary embo-
lism. This might take several years. In stroke prevention, these drugs
are major breakthrough and stroke prevention is muchmore important
than which drug is better than the others. That is a question hard to an-
swer and at the moment is based more on opinions than fact.
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Coronary artery fistulae (CAF) are rare cardiac anomalies. They frequently arise from the right coronary artery
(RCA) with fistulae originating from the left anterior descending artery (LAD) or from multiple arteries being
less common. They do not usually cause symptoms and are incidentally diagnosed on routine cardiac imaging.
We report a 70 years oldmale patient presentingwith chest pain and syncope during physical activity. Diagnostic
coronary angiography revealed bilateral multiple CAF originating from both the LAD and RCA. As high blood
flow output was recognized in these large vascular anomalies contributing to ‘steal phenomenon’ surgical
intervention was planned. This manuscript aimed to present the case and review the current literature for the
management and treatment of these coronary anomalies.
© 2015 The Society of Cardiovascular Academy. Production andhosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

A 70 year old male patient was admitted to our hospital as having
typical chest pain and a syncope episode during climbing up the stairs
of his apartment. He had experienced typical chest pain for about last
one month. Syncope occurred while the patient was climbing up the
stairs of his apartment. Prodromal symptoms were chest pain, pallor
and dizziness. His relatives saw him recovering immediately after
fainting. As he continued to have chest pain and dizziness an ambulance
was called and brought to our hospital. He had not experienced any
palpitations, involuntary contraction of the body and no urine and stool
incontinence. He had been treated for hypertension and hyperlipidemia
for about ten years. Ramipril 5 mg/day and Atorvastatin 20 mg/day
were his daily medication. At admission he looked pale, his blood pres-
surewas 110/80mmHg and electrocardiography showed a sinus rhythm
with no ischemic signs and a heart rate of 117/min (Fig. 1).

Respiratory examination was unremarkable. During heart ausculta-
tion a continuous murmur of 3/6 grade was heard all over the cardiac
area. No carotid murmur was heard on auscultation. Carotid and verte-
bral artery doppler ultrasound examinations revealed no stenosis or
plaque. His neurological examination and cranial computed tomography
imagingwere in normal limits. Neurology consultation stated no further
neurologic tests for syncope. Abdominal examination was normal. No
anemia or infection was found in his blood and urine tests contributing
to sinus tachycardia. According to typical angina symptoms and 2013
European Society of Cardiology ‘Guidelines inMyocardial Revasculariza-
tion’ a diagnostic coronary angiography was performed. After a single
diovascular Academy.
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intracoronary injection of 25 ml of radio opaque substance (Iopamidol),
the distal portion of LAD was not visualized (Fig. 2). Contemporarily all
of the large and multiple vascular anomalies originating from the prox-
imal portion of LAD were dyed. This showed a high blood flow output
through these vascular anomalies. During opaque injection into RCA
multiple, thin lumened and tortuous vascular anomalies originating
from the proximal portion of RCA were visualized (Fig. 3). Minimal
plaque on RCA and LAD was detected. In order to find the drainage of
these vascular anomalies a cardiac catheterization was performed. A
step-up saturation was revealed in the right atrium and superior vena
cava and Qp/Qs were calculated as 1.7:1. Their high blood flow output
showed a ‘steal phenomenon’ andwas considered as the cause of angina
and syncope. Echocardiography showed a normal ejection fraction and a
mild enlargement of the right ventricle with normal systolic pulmonary
artery pressure and no valvular dysfunction. A 64 slice multidetector
computed tomography (MDCT) showed multiple coronary artery fistu-
las originating both from LAD and RCA. Their erratic morphology and
chaotic irregularity made their drainage location hard to be determined
(Figs. 4–5). As a result we suggested the patient to have a surgical repair
of these vascular anomalies causing ischemia and syncope. Although
detailed explanation, patient refused surgical procedure and then
an outpatient follow-up was decided. He was discharged with aspirine
100 mg/day, atorvastatin 20 mg/day, ramipril 5 mg/day, metoprolol
25 mg/day and was advised for prophylactic antibiotics for prevention
of endocarditis.

Discussion

CAFs are rare congenital malformations that can be defined as direct
vascular connections from a coronary artery to a cardiac chamber or
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 1. Electrocardiography: Sinus rhythm with a heart rate of 117/min.

Fig. 2. Left anterior oblique view of coronary angiography. Mid and distal portion of LAD is not visualized due to high blood flow output of coronary artery fistula originating from the
proximal portion of LAD.

Fig. 3. Right anterior oblique view of coronary angiography. Multiple CAF originating from the proximal portion of RCA. Its irregularity and tortuosity are noticed.
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Fig. 4. 64 slices MDCT showing relevant arteriovenous fistula like structures originating from LAD. Their tortuosity and irregularity make uncertain determination of the drainage point.
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major central blood vessel without an intervening capillary bed.1 The
first CAF was described by Krause in 1865.2 The majority arises from
RCA in 50%, from LAD in 42% and both in 5%.3 Drainage may occur into
the right ventricle (41%), right atrium (26%), pulmonary artery (17%),
coronary sinus (7%), left atrium (5%), and left ventricle (3%) and rarely
into the superior vena cava (1%).3 According to cardiac catheterization
we noticed a rare drainage point and especially for CAF originating
from LAD. Its rareness being an important finding as Hassan Zamani
et al. showed in their 18 year period retrospective study that the most
common drainage of LAD originating CAF was the main pulmonary
artery in 35%.5 This abnormality can be diagnosed at any age mainly
as an incidental finding on coronary angiography, echocardiography
or MDCT. Several diagnostic studies revealed an incidence of 0.1%.4

Most of them are single communications but rarely multiple fistulas
have been reported, as in our case.5
Fig. 5. 64 slice MDCT showing relevant arteriovenous fistula like structures originating from RC
CAF's are the most common coronary artery abnormalities causing
hemodynamic compromise. Although CAF are usually congenital some
of them are acquired due to multiple factors such as Takayasu arteritis,
trauma, coronary atherosclerosis, endomyocardial biopsy etc. Syncope
is a really challenging sign regarding the differentiation of cardiac and
neurologic diseases. Coronary steel phenomenon should be recognized
as an important mechanism for myocardial ischemia as well as for a
rare presentation of syncope in this case.6 Clinical importance of CAF
is due to the risk of several complications including heart failure, infec-
tive endocarditis, myocardial ischemia and dysrhythmias like atrial
tachycardia, ventricular tachycardia, and bundle branch block, first
degree atrioventricular, block prompting immediate and appropriate
treatment. Patients with hemodynamic compromise, signs like angina,
heart failure and high blood flow shunt (Qp: Qs N 1, 5:1), should be
addressed to intervention treatments.7 Percutaneous coronary closure
A. Their tortuosity and irregularity makes uncertain determination of the drainage point.
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of CAF has been increasing in frequency as an effective and safe alterna-
tive to surgery, but only to anatomically appropriate and single CAF. It
may be unsuitable in select cases of extreme vessel tortuosity, multiple
drainage sites and coronary branches at the site of optimal device
positioning.8Multiple and irregular CAF that are symptomatic, especially
originating proximally from the coronary system, are usually corrected
surgically by particularly exploring the origin and termination and
appropriately ligating them.9 Long term outlook of multiple fistulas is
sketchy and long termoutcomes of patient afterfistula closure iswoefully
lacking. This lack of information warrants following patients with CAF
whether closed or not indefinitely.
Conclusion

CAF's are themost common congenitalmalformations of the coronary
artery system that can cause hemodynamic compromise. Close follow up
of patients with CAF, closed or not should be carried out indefinitely
regarding complications that can occur and lack of information of long
term outcomes.
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Syphilitic aortit is a common manifestation of syphilis, involving the thoracic aorta, where destruction of elastic
tissue in the media results in dilation and aneurysm formation. We report and identified a case of a 38-year old
patient who presents a large ascending aorta aneurysm. He continues to carry the hepatitis B virus. The CT angio-
gram confirmed the presence of a giant fusiform ascending aortic aneurysm measuring 86 mm of maximum di-
ameter extending nearly to the origin of the brachiocephalic artery with normal diameter across the descending
thoracic and abdominal aorta and no flow-limiting obstruction or significant atherosclerotic disease of the supra-
aortic arteries. The definitive treatment of aortic aneurysm is surgical repair. Surgery and specific antibiotic treat-
ment do not exclude futuremanifestations of the disease, even after erradication of the T. pallidum, whichmakes
permanent follow-up needed.
© 2015 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Syphilitic aortic aneurysm is a rare occurrence in the antibiotic era,
making the diagnosis assumption even more infrequent. We report a
case of a 38-year old patientwho presents a large ascending aorta aneu-
rysm is identified.

Case presentation

A 38-year old patient, without previous medical events of note, pre-
sented at the emergency department with sudden chest pain and nau-
sea. The patient had no known history of hypertension, dyslipidaemia,
tobacco abuse and ethylism. The haemogram, blood chemistry and co-
agulation tests were unremarkable and the viral markers tested nega-
tive for human immunodeficiency virus (HIV) 1 and 2, hepatitis C
except hepatitis b. He continues to carry the hepatitis B virus. The EKG
was consistent with left ventricular hypertrophy without signs of cardi-
ac ischemia. The echocardiogram was conducted to evaluate a signifi-
cant ascending aorta ectasia with severe aortic insufficiency and
moderate left ventricular hypertrophy, with poor left ventricular systol-
ic function. The CT angiogram confirmed the presence of a giant fusi-
form ascending aortic aneurysm measuring 86 mm of maximum
diameter extending nearly to the origin of the brachiocephalic artery
with normal diameter across the descending thoracic and abdominal
aorta and no flow-limiting obstruction or significant atherosclerotic dis-
ease of the supra-aortic arteries (Fig. 1a and b). The patient tested
diovascular Academy.
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positive for Treponema pallidum particle agglutination (TPHA) on
blood and negative for venereal disease research laboratory (VDRL)
test on blood. In this clinical scenario, the patient was diagnosed with
syphilis with cardiovascular involvement and was treated with penicil-
lin. The patient recovered completelywithin 1week. The cardiovascular
involvement was limited to the ascending aorta, with no flow-limiting
disease in the coronary angiogram. The size and aetiology of the aneu-
rysm indicated surgical treatment. Patients were operated successfully.

Discussion

Syphilis is a bacterial sexually transmitted disease caused by the spi-
rochete T. pallidum, subspecies pallidum, which had developed as a new
world disease out of evolving treponemal species.1 The disease pro-
gresses through primary, secondary, and tertiary phases. Involvement
of the cardiovascular system is themost dangerous sequela of the tertia-
ry phase (late syphilis).

The ascending aorta ismost often affected (in 50% of cases), followed
by (in decreasing order of incidence) the aortic arch, the descending
aorta, and the abdominal aorta. The rarity of this aetiology makes the
diagnosis difficult, mainly because syphilis testing is not routinely
used. In late syphilis, non-treponemal tests like VDRL test and rapid
plasma reagin test are less sensitive (71–73%), when compared with
Treponema-specific tests such as TPHA, microhaemagglutination test,
fluorescent treponemal antibody absorption test (94–96%).2,3 In the
presence of an aortic aneurysm, particularly in younger patients, syphi-
litic serological testing is advised.3 CT angiogram is the best imaging
study to define the size and anatomy of the aneurysm, but in the setting
of an aneurysm, the echocardiogram and coronary angiogram are
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 1. CT images of the ascending aorta aneurysm.
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mandatory to exclude aortic regurgitation and coronary flow-limiting
lesions.4,5 The definitive treatment of aortic aneurysm is surgical repair.
Surgery and specific antibiotic treatment does not exclude future man-
ifestations of the disease, even after erradication of the T. pallidum,
which makes permanent follow-up needed.4,6
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Introduction

Quadricuspid aortic valve (QAV) is rare congenital aortic valve dis-
ease mostly occurring with aortic regurgitation. In most cases QAV
may be found incidentally although it causes valve dysfunction, and as-
sociated with other cardiac abnormalities. The predominant clinical
findings and management issues in QAV relate to aortic regurgitation.
We report a case of QAV detected by echocardiography in patient with
mild aortic regurgitation.

Case presentation

This case report represents a rare clinical finding of an isolated QAV
in an otherwise healthy 68-year-old female whowas referred for cardi-
ac evaluation due to heart murmur and exertional dyspnea without
chest pain. Patient had history of well-controlled arterial hypertension.
On physical examination, blood pressure was 134/76 mm Hg and 2/6
early diastolic murmur was heard at the left parasternal border. The
electrocardiogram revealed sinus rhythm without any abnormality.
Transthoracic echocardiography (TTE) showed normal LV ejection frac-
tion (62%),mild aortic regurgitation and an atypical aortic valvewithout
the usual Y-aspect trileaflet closure. The aortic root (diameter: 34mm),
ascending aorta, mitral, tricuspid, and pulmonary valves were normal.
There were no other cardiac abnormalities. Color Doppler examination
showedmild aortic insufficiency resulting from incomplete diastolic co-
aptation of the cusps (Fig. 1). Transesophageal echocardiography (TEE)
was performed formore accurate evaluation of aortic valve because TTE
does not provide an adequate visualization. The QAVwith 4 equal-sized
leaflets with an “x shaped” commissural pattern in diastole and mild
functional regurgitation was confirmed (Fig. 2a–b). According to the
, Sakarya University Faculty of
fax: +90 2642552102.
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classification of Hurwitz and Roberts, our patient had the type A variant.
The patient did not accept the performance of other diagnostic tests.

Discussion

QAV is a rarer congenital valvemalformation than bicuspid or tricus-
pid valve and an estimated prevalence range is 0.013% to 0.043% with
equal sex distribution 1,2. In the past, most cases were diagnosed inci-
dentally during surgery or autopsy 3 but nowTTE or TEE plays an impor-
tant role to define this malformation 4.

In 1973, Hurwitz and Roberts have classified QAV according to the
size of the leaflets which described seven anatomic variants (type A–
type G). Type A (4 equal cusps), type B (3 large equal cusps, 1 smaller
cusp), type C (2 larger equal cusps, 2 smaller equal cusps), type D (1
large cusp, 2 intermediate cusps, 1 small cusp), E (3 equal cusps, 1
large cusp), type F (2 large equal cusps, 2 smaller unequal cusps), or
type G (4 unequal cusps). The most frequent leaflet morphology types
were A and B 5. The type described in this case, with four equal cusps
is type A.

Although aortic regurgitation is themost common abnormality asso-
ciated with QAV, valvular stenosis is very rare (0.7%) 6. Asymmetric
distribution of stress around the four cusps and abnormal leaflet coapta-
tion lead to aortic insufficiency 6. Combined QAV regurgitation and
stenosis have been reported in 8.4% of all documented cases 6. QAV
dysfunction is minimal or absent at an early age. The mean date of rec-
ognition is about in the 5th or 6th decade of life QAV 6.

QAV can be associated with other cardiac defects such as ventricular
or atrial septal defects, patent ductus arteriosus, subaorticfibromuscular
stenosis, amalformation of themitral valve, and coronary anomalies 6–9.
Also it is related with risk of infective endocarditis because of the pro-
gressive deterioration of the leaflets 3.

Echocardiography is useful in the evaluation of valvular structure
and functional status.

TTE has limitations in providing adequate visualization because of
patient's morphology and may be suboptimal in recognizing this
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 1. Transesophageal long-axis view, color Doppler echocardiography showing mild
aortic regurgitation.

Fig. 2. A–B: Two-dimensional transesophageal short-axis view of the aortic valve; show-
ing the quadricuspid aortic valve, which consisted of four equal cusps in both systolic
(2a) and diastolic (2b) frames (type A). The “x shaped” commissural pattern in diastole
was confirmed (2b). The left main coronary artery (LM in B) was detected in the normal
position. ac — accessory cusp; lcc — left coronary cusp; ncc — non-coronary cusp; rcc —
right coronary cusp; AO— aorta; LA — left atrium; LV — left ventricle; RA— right atrium;
RV — right ventricle; LM — left main.
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malformation. At these points, TEE, three-dimensional echocardiogra-
phy (3-DE), aortic computed tomographic (CT), and cardiac magnetic
resonance imaging (MRI) are used for detection of the aortic valve anat-
omy and the other cardiac defects associated with QAV.

The clinical symptoms and management of treatment in QAV relate
to aortic regurgitation. Aortic valve replacement for QAV is usually the
treatment of choice for severe valvular regurgitation. Surgery was ap-
plied about half of the patients with QAV (45.2%) in adulthood mainly
due to progressive aortic regurgitation 10.

Conclusion

QAV is a rare innate disease, diagnosed mainly in asymptomatic
adult patient incidentally. QAV may cause aortic valve dysfunction,
mostly aortic regurgitation. Occasionally, it is associatedwith other con-
genital malformations. For these reasons the recognition of QAV is im-
portant. Although TTE is the method of choice in the diagnosis of QAV,
TEE should be performed to investigate whether other congenital
anomalies are associated with QAV. We described the case of a patient
who had mild aortic regurgitation resulting from a QAV.
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Background: Transvenous lead extraction is usually done via subclavian route, herewe present an extraction case
performed by femoral approach.
Case report: 72 year old patient who has a VVI pacemaker with one passive fixation and one active fixation lead
admitted to our clinic with pacemaker decubitus. We decided to remove all hardwares and insert a new battery
and lead on contralateral side. However the first passive lead was deep inside the subclavian region so we
planned to use femoral approach for lead extraction if subclavian approach fails in the patient. In the catheteri-
zation laboratory active fixation lead is easily explanted by simple traction but the passive lead could not be
reached by subclavian approach. We decided to use the femoral Byrd Workstation 12 F™ and Needle's eye
Snare® to extract lead femorally. The lead is snared at subclavian end and is extracted by applying gentle simple
traction and taken into the femoral ByrdWorkstation 12 F™. We implanted new pacemaker at contralateral side
and discharged patient uneventfully.
Conclusion: Percutaneous femoral approach for lead extraction is generally used as bail-out procedure for leads
that cannot be extracted by subclavian approach but as in our case it can be used primarily according to the
clinical presentation of the patient.
© 2015 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Due to the advancements in cardiac device technology there has
been an increase in pacemaker and internal cardioverter defibrillator
implantation numbers and as a result we can see more patients with
device related problemswhich require complete removal of pacemaker
and leads.1 Removal of pacemaker generator is usually a straightfor-
ward procedure however same is not true for the leads which are
fixed to heart and great vessels by fibrous reaction.

In literature specialmethods includingmechanic extraction systems,
laser devices and radiofrequency devices are used for lead extraction
and in case these methods fail surgical operation may be required. Me-
chanic dilator sheath lead extraction systemwhich is developed recent-
ly has been used for lead extraction in our country.2 Most extraction
systems use subclavian route for transvenous extraction however to
be successful in this method the lead must have enough length of un-
damaged loop remaining at the subclavian venous entry site. In this
terest of authors for writing of
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manuscript we will present a lead extraction case which is not suitable
for subclavian route and is extracted by using transfemoral approach.

Case report

72 year old woman admitted to our clinic with pain and ulcer at
pacemaker pocket site. Physical examination revealed vital signs as
body temperature 36.5 °C, pulse: 62 beats/min irregular, blood
pressure: 120/70 mm Hg, ulceration at pacemaker pocket site and
serous drainage from this ulcer. Electrocardiography demonstrated
VVI pacemaker rhythm.

History of patient revealed that a VVI pacemaker with passive
fixation lead was first implanted in 1997 because of low ventricular
rate atrial fibrillation. In 2009 patient underwent pacemaker generator
replacement and a second ventricular active fixation lead was
implanted because of lead dysfunction in first lead. During the second
procedure the first passive fixation lead which is dysfunctional is cut,
remaining a short loop length in the pacemaker pocket. In Fig. 1 the
Chest X ray demonstrates the implanted pacemaker on right pectoral
region and two separate ventricular leads one passive one active
fixation.

Patient is admitted to the hospital and after the pacemaker pocket
wound and blood cultures are taken antibiotic therapy is started.
Transthoracic and transesophageal echocardiographies are performed
and they revealed End diastolic diameter: 5.1 cm EF: %60 with no
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 1. Preprocedural chest X ray.

Fig. 2. Traction applied to snared lead.
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vegetations on leads or heart chambers. Because the implantation time
was over 1 year we decided to perform extraction procedure by
mechanic dilator sheath lead extraction system (CookEvolution®).
However the first implanted passive fixation ventricular lead's cut
point was too deep in the pacemaker pocket region and was left with
too short loop to be explored by the subclavian route (Fig. 1). For this
reason we decided to extract first implanted lead by using snare from
femoral route if needed.

Patient is taken to cardiac catheterization room for the procedure.
Procedure is performed under local anesthesiawith continuous invasive
hemodynamic monitorization and a temporary pacemaker because of
pacemaker dependency of the patient. After exploration of pacemaker
pocket active fixation lead is removed easily when it is unscrewed by
a standard stylet and explanted by simple traction. But the passive lead's
remaining proximal site was too deep in the pocket region and could
not be explored and captured by subclavian route so we decided to ex-
tract lead by femoral approach with help of Byrd Workstation™ 16 F
andNeedle's eye snare®12 F. This snare ismostly used as a bail-out pro-
cedure to remove the lead or its components which remained in vascu-
lar space after an extraction procedure. This is a special snare with two
separate snare components with 90° angle to each other, so that the op-
erator can snare the leads components in two different planes at the
same time.

Femoral venous access is obtained by Seldinger method and Byrd
Workstation™ is placed into the femoral vein. Through this 16 F work-
station 12 F Needle's eye snare® is send to capture the right ventricular
lead. Passive fixation right ventricular lead is first snared at subclavian
site and then at the inferior vena cava region and continuous and gentle
traction is applied to the lead (Fig. 2). With this traction the lead is first
separated from the superior vena cava region and then the right ventric-
ular myocardium and is extracted by ByrdWorkstation™ (Fig. 3). So all
the leads and its components are totally removed from the vascular
spaces. Because Byrd WorkStation is 16 F in diameter and patient was
morbidly obese we preferred vascular surgery to close the femoral
vein entry site.

Postprocedural echocardiography is performed and it revealed only
minimal pericardial effusion which is not causing cardiac tamponade
and the tricuspid valve function was normal. No residual coil or silicone
parts were seen in heart chambers. Patient did not have fever or septic
clinic condition, blood cultures and wound cultures demonstrated no
signs of infection thereforewe implantednewpacemaker to contralateral
site three days after extraction procedure. During hospital follow-up no
complications occurred and we discharged patient uneventfully.

Discussion

Percutaneous lead extraction indications are infection, pacemaker
decubitus, chronic pain at implantation site, thrombosis and venous
stenosis, nonfunctional leads and functional leads that are causing a
threat to patient if left in its place. Lead extraction devices are mostly
designed for subclavian approach but femoral and transjugular
approaches are also defined in literature.

Percutaneous femoral lead extraction is mostly done as a bail-out
procedure in literature for leads or its components that remained in
vascular space after an extraction procedure, however it can be also
performed primarily when subclavian route is not a viable option.3,4 In
a study which lead extractions are performed primarily by femoral



Fig. 3. Extracted lead in Byrd Workstation TM 16F.
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transvenous route with Needle's eye snare® procedural success was %
98.2 in leads which have implantation duration less than 10 years and
%93.6 in leads which have implantation duration more than 15 years.
It is found that femoral route is especially successful method for atrial
and coronary sinus leads.4 This better success in these leads is thought
to be the result of less fibrous reaction at atrium and coronary sinus
and better transmission of aligned force to distal parts of leads as
compared to right ventricular leads. Right ventricular leads are snared
at more proximal parts of the lead by the Needles's eye snare and
curvature that is formed in right ventricle apex limits traction force
when you attempt to remove the lead from right ventricle. The authors
also stress that the operator must not simply use snare as pulling device
but must push the introducer sheath of snare over the snared lead to
perform countertraction. Performing countertraction will help the
operator to avoid cardiac avulsion or invaginationwhichmay be caused
by simple and harsh traction. In our case fortunately lead is extracted by
applying only simple gentle traction and we did not have to perform
countertraction in which it would have been more difficult to push
the introducer at the acute angle toward right ventricular apex. Also
Bongiorni et al.5 described an internal transjugular approach which
uses first femoral approach then turns to internal jugular vein approach
to have better alignment with the lead that is planned to be extracted.
However in this method you have to catheterize both the femoral and
jugular veins and snare lead twice for retrieval of the lead.

Regardless ofmethod you use themain principle in lead extraction is
the first securely fixing the leadwith a locking stylet or snaring the lead
atmost distal end of its implantation site inmyocardium. Second apply-
ing properly aligned gentle traction and countertraction forces co-axial
to the lead to release it from implantation site without causing avulsion
and invagination of cardiac tissue. If lead dysfunction is established and
the lead will be left in pacemaker pocket, the operator must be very
careful not to damage inner lumen of the dysfunctional lead. The
operator must cut the lead at certain distance from subclavian vein
entry site with the appropriate remaining loop length which will not
prevent future extraction procedures. Bulldog locking stylets can be
used for damaged leads but these will allow operator to capture only
up to subclavian entry site not the lead's distal tip. As a result the
operator will not be able to apply enough traction force to electrode's
distal tip and lead's integrity may be damaged, components of the
lead may embolize heart chambers or vascular spaces. Also as in our
case if the remaining loop of lead is cut at short distance to subclavian
venous entry site the operator can not explore lead in pocket and use
the subclavian route for extraction. For these reasons in centers which
lead extraction is not performed it is important for the operator to
know how he will leave the remaining lead loop in pacemaker pocket
in case there may be a need for future lead extraction.

If in anyway the subclavian transvenous lead extraction is not possi-
ble, femoral transvenous lead extraction may be an effective treatment
option for such patients.
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Dextrocardia is a very rare congenital cardiac disorder in a normal population. A 62-year-old male patient was
admitted to our center with a right chest pain. On admission, patient informed us that he had dextrocardia. On
his electrocardiography, there was a 2 mm ST elevation on D2-D3-AVF and reciprocal ST depression on V1-4.
On coronary angiography, RCA was totally occluded from proximal portion after giving SA nodal artery. We
have successfully treated him with primary PCI by implantation DES and then electively PTCA to OM lesion.
© 2015 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Dextrocardia is a very rare congenital cardiac disorder in normal
population. It could be with complete transposition of abdominal or-
gans (situs inversus totalis) or solely. Incidence of coronary artery dis-
ease with dextrocardia is not different from normal population. 1

Coronary angiography, elective coronary interventions and coronary ar-
tery bypass surgery have been reported on this condition, but primary
percutaneous coronary intervention (PCI) in a dextrocardia patient
has been rarely reported probably due to the rarity of this condition.
Apart from standard procedures, some special technical aspects should
be considered in the percutaneous coronary angioplasty of these
patients, such as the opposite direction ofmanipulation of the catheters.
In this report, we will discuss a patient with dextrocardia who came to
our centerwith acute inferiormyocardial infarction andwas successful-
ly treatedwith drug-eluting stent (DES) implantation and then elective-
ly PTCA to OM lesion.

Case

A 62-year-old male patient was admitted to our center with a right
chest pain which radiates to the right arm. His pain started 30 min
+90 232 343 56 56.
dromersen@yahoo.com
@gmail.com (A. Özturk),
t (A. Taştan),

diovascular Academy.

y. Production and hosting by Elsev
ago. Onadmission, patient informedus that hehad dextrocardia. Hyper-
tension and new diagnosed diabetes mellitus are risk factors for coro-
nary artery disease. On his electrocardiography, there was a 2 mm ST
elevation on D2-D3-AVF and reciprocal ST depression on V1-4 (Fig. 1).
His blood pressure was 110/75 mmHg with 117/min heartbeat. On
physical examination, there was no abnormality except dextrocardia
and situs inversus. Acute inferior wall myocardial infarction was diag-
nosed and 300 mg ASA, 300 mg clopidogrel and 5000 IU IV heparin
bolus were administered, and he was transferred to the catheterization
laboratory for performing primary PCI.

Cardiac catheterization was performed via the right common femo-
ral artery, using a 7 Fr introducer.We usedmirror-image coronary angi-
ography angulations for the procedure. His thoracic aorta was lying
right to the sternum. Cannulation of left main coronary artery (LMCA)
was achieved by a 7 Fr Judkins left (4.0) catheter without difficulty.
Right coronary artery (RCA) was cannulated with a 7 Fr Judkins right
(4.0) guiding catheter with slight clockwise rotation and pulling. On
coronary angiography, left anterior descending artery was normal and
there was an 80% critical lesion in themid part of the first optus margin
(OM) branch. RCA was totally occluded from proximal portion after
branch of the sinoatrial node artery (Fig. 2). So, urgent PCI to RCA was
decided. Total occlusion was crossed by a 0.014'' hi-torque BMW
guide-wire (Abbott Laboratories, Abbott Park, IL, USA) and balloon dila-
tation was performed with 2.0 × 20 mm Maverick balloon (Boston Sci-
entific, Boston, MA, USA). After balloon dilatation, distal flow was
achieved. Because of re-coil, 2.75 × 28mmXience-V stent (Abbott Lab-
oratories, Abbott Park, IL, USA) implanted to the lesion at 10 atm (Fig. 3).
After stent implantation, distal antegrade TIMI-3 flow was achieved
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 1. ECG of standard limb and chest leads to suggestive dextrocardia and inferior wall
myocardial infarction.

Fig. 3. Post angioplasty right coronary artery (RCA) injection in right anterior oblique view
(25°) showing normally flowing vessel.
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without residual stenosis and complication. Intervention to OM lesion
was planned in a second procedure. The patient was counseled to re-
ceive dual anti-platelet therapy with aspirin and clopidogrel for at
least one year, as well as an angiotensin-converting enzyme inhibitor,
a beta-blocker and a statin.
Discussion

Situs inversus with dextrocardia is a rare congenital anomaly with
an incidence of 1 per 10,000 individuals. Incidence of coronary artery
disease in these groups is similar with the normal population. 1 The
pathogenesis of origin is in the embryonic stage of development,
where a defect in the folding of the primitive heart tube results in mal-
position of the cardiac apex into the right chest. 2 Coronary interven-
tions and coronary artery surgery had been reported in dextrocardia.
3–5 There may be some problems while performing coronary interven-
tion in this special population. While performing angiography, mirror-
images of standard angiographic views have to be used. Also opposite
of standardmaneuvers has to be used for cannulation and engagement.
6 In 2005 double-inversion technique described by Goel PK. and this
technique normalizes all angiographic views to the standard conven-
tional views as seen in a normally located heart and makes interpreta-
tion easy and avoids interpretive errors. 7 As previously mentioned,
Fig. 2. Right coronary artery (RCA) injection in right anterior oblique view (25°) showing
total cutoff of the mid RCA.
RCA cannulation could be more challenging than LMCA cannulation.
Also in our case, we cannulated the LMCA with standard left Judkins
without difficulty, but cannulation of RCA with standard right Judkins
was achieved after a few failed attempts. All theprevious reports offered
counter-clockwise rotation for cannulation of RCA. 3,4 In contrast to pre-
vious reports, we could engage the right catheter with slight clockwise
rotation andpull-backmaneuver. In our case, right Judkins catheter pro-
vides enough support for delivering the equipment. In conclusion; we
report a rare case of acute myocardial infarction in a case of situs
inversus with dextrocardia and successfully treated by DES implanta-
tion in primary PCI.
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Infective endocarditis (IE) usually affects the right-sided valves in hemodialysis (HD) patients. Hemodialysis
catheter-related left-sided endocarditis is a very rare condition and has a highmortality. A 58-year-old male pa-
tientwho had been inserted a permanent HD catheter from the right subclavian vein 6months agowas admitted
with fever and dyspnea. Transesophageal echocardiography (TEE) revealed that the HD catheter extended to the
left atrium by passing from interatrial septum (IAS). A vegetation in the interatrial septum, aortic valve, which
formed a perforation in the mitral valve and leading to severe valve insufficiency was observed. The patient
was planned to undergo an operation however he died as a result of impaired hemodynamic stability. Catheter
site should be confirmed through an imaging method performed during or after the procedure in order to pre-
vent cathetermalposition. A proper antibiotic treatment should be started as soon as a catheter-related endocar-
ditis is detected, a surgical decision should be done in the shortest and the most proper time.
© 2015 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Although IE is a rare condition in general population, its prevalence
is quite higher in HD patients.1 Catheter-related infection is the most
important cause of IE in HD patients.2 Although HD catheter-related
right-sided endocarditis is relatively frequent, left-sided endocarditis
is quite rare and usually develops as a result of the right-sided infected
catheter's affecting the left-sided valves through septicemia.3 Another
rare cause not reported before is the HD catheter's passing from IAS to
the left side and directly affecting the valves.

In this paper, a patient who was inserted a permanent HD catheter
through the subclavian vein 6 months ago, in whom echocardiography
performed due to fever and dyspnea revealed aortic valve endocarditis
together with mitral perforation developing due to the HD catheter's
passing from IAS to the left atrium is presented.

Case presentation

A 58-year-old male patient was admitted to the emergency room
with complaints of dyspnea, fever, night sweating and loss of appetite
lasting for 3 weeks. On his medical history, he had hypertension,
90 272 214 75 75.
), vemren@hotmail.com

diovascular Academy.
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coronary artery disease and chronic renal failure. The patient who had
been enrolled in HD program 6months ago had been inserted a perma-
nent HD catheter from the right subclavian vein. On his physical exam-
ination, arterial blood pressure was 110/50 mm Hg, heart rate was
130 bpm, rhythmic, fever was 38.6 °C, on cardiac examination, S1 and
S2 were normal, there was 4/6 pansystolic murmur on apical focus
and 3/6 diastolic murmur in aortic focus. Respiratory sounds were
heard on lung examination. Pathologic lung sounds were heard on the
inferior part of the right lung. Laboratory findings were as follows:
WBC 21,000/mm3, hemoglobin 9.5 g/dl, hematocrit 29%, platelet count
226,000/mm3, urea 86 mg/dl, creatinine 4.8 mg/dl, aspartate amino-
transferase (AST) 96 IU/lt, alanine aminotransferase (ALT) 89 IU/lt,
total bilirubin 5.9 mg/dl, direct bilirubin 5.1 mg/dl, C-reactive protein
(CRP) 36 mg/dl, and erythrocyte sedimentation rate (ESR) 80 mm/h.
Computed tomography of thorax revealed bilateral pleural effusion
and consolidation suggestive for a pneumonic infiltration in the inferior
zoneof the right lung. Intravenousmoxifloxacin 400mgdaily treatment
was started with diagnosis of community-acquired pneumonia. Treat-
ment was switched to piperacillin-tazobactam as fever continued
for 48 h despite antibiotic treatment. Transthoracic echocardiography
was performed with prediagnosis of infective endocarditis due to the
presence of a permanent HD catheter, persistent fever and diastolic
and systolic murmur on physical examination. On echocardiography,
ejection fraction was 60%, an appearance of a hyperechogenic catheter
density was observed which was directed from superior vena cava to
IAS and extending to pulmonary veins in the left atrium. Transesopha-
geal echocardiography (TEE) was performed as vegetation appearance
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 3. A perforation due to the destruction of the vegetation which causes a second jet on
the anterior leaflet of themitral valvewas observed in addition to the severe centralmitral
insufficiency.

Fig. 1. The tip of the catheter was detected to pass from patent foramen ovale in trans-
esophageal echocardiography (TEE).
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was observed on the catheter andmitral valve and size of the vegetation
was tried to be determined. On TEE, amobile,multiple, filamentous het-
erogeneous density was observed on the catheter in the right atrium.
The tip of the catheter was detected to pass from patent foramen
ovale (PFO) which was a short tunnel in IAS and extend to pulmonary
veins from the left atrium (Fig. 1). Amobile vegetation in heterogeneous
density, measuring 1.2 × 1.4 cm2was observed on the anterior leaflet of
the mitral valve (Fig. 2). Beside, a vegetation image measuring
0.8 × 0.6 cm2 was observed on non-coronary cuspis of the aortic valve
(Fig. 2). A defect consistent with a perforation due to the destruction
of the vegetation which causes a second jet on the anterior leaflet of
themitral valvewas observed in addition to the severe centralmitral in-
sufficiency (Fig. 3). There was no defect on papillary muscles or the
chords. The ends of all three cuspis were extremely irregular, calcified
and there was moderate tricuspid insufficiency and systolic pulmonary
artery pressure was measured as 60 mm Hg. Vegetation was not ob-
served in the tricuspid valve and pulmonary valve. Meticillin-sensitive
staphylococcus aureus (MSSA) grew in two blood cultures. Antibiotic
treatment was arranged as cefazolin 1 g once daily and gentamicin
0.5 mg/kg bid. Early surgical operation was planned under antibiotic
treatment due to severe mitral insufficiency. However hemodynamic
Fig. 2. The vegetations are present in both the mitral and aortic valves.
stability of the patient dramatically deteriorated and died despite suf-
ficient inotropic support treatment.
Discussion

Coexistence of hemodialysis and infective endocarditis is an issue
which is known for a long time. Although the cause of the increase in
IE prevalence is multifactorial, the most important mechanism is
catheter-related endocardial damage and catheter infection. Although
HD catheter-related right sided endocarditis is relatively common,
left-sided endocarditis is quite rare. Venous catheter-related left valve
endocarditis occurs due to the septicemic spread of catheter infection
or the left sided valves' direct involvement as in our case due to themal-
position of the catheter. HDcatheter's left sided location by passing from
the iatrogenic or congenital defects in IAS and leading to IE is a very rare
condition. This condition usually occurs during the procedures which
are conducted without using imaging method or echocardiography. In
our case, HD catheter which was inserted through the subclavian vein
without using an imaging method was located in the left atrium and
left-sided endocarditis developed.

There is not an accurate treatment method in the catheter-related
left-sided endocarditis as it is a rare condition. General approach is the
combination of medical and surgical treatment. Timing of surgery
should be done according to the clinical condition of the patient.4

In the cases without heart failure, proper antibiotic treatment may
be followed by elective surgery. Early surgery is the most proper ap-
proach in the patients who have severe heart failure together with se-
vere valve insufficiency, as in our case. Mortality rate is very high in
HD catheter-related endocarditis. Mc Carthy et al. found one month
mortality around 29% in this group of patients.4 Perioperative mortality
was detected as 73% in these patients.5 A proper antibiotic treatment
was applied after the diagnosis had been made and early surgery was
planned however the patient died before the operation due to the sud-
den impairment of his clinical condition.

Endocarditis should be suggested in the HD patients who were ad-
mitted with complaints of fever and dyspnea and location of the cathe-
ter and presence of a vegetation should be carefully detected with
echocardiography. The location of the catheter should certainly be ver-
ified with an imaging method during or after the procedure in order to
avoid from the complications of malposition and asepsis measures and
antibiotic prophylaxis should be considered.
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Chemotherapy relatedmyocardial infarction is rare but can be life-threatening. Herein, we present a 24-year-old
yolk-sac tumor patient admitted to the emergency departmentwith acutemyocardial infarction. The patient had
received the third cycle of combined chemotherapywith bleomycin, etoposide and cisplatin for days ago. Electro-
cardiogram showed acute anterior myocardial infarction and the patient was treated successfully with tissue
plasminogen activator. To the best of our knowledge, this is the first case which was treated with fibrinolytic
therapy in a patient with chemotherapy related myocardial infarction in literature. Cancer chemotherapy may
be complicated by acute coronary events and physicians should assess cautiously patients according to their
coronary symptoms and risk factors before and during chemotherapy.
© 2015 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Testicular cancer is one of the most common solid tumors in young
adults. However, yolk-sac tumor (YST) is rare in this population.1 The
mainstay therapy of YST is combined chemotherapy with cisplatin,
etoposide and bleomycin (BEP) after testicular surgery. The main side
effects of the chemotherapy regimen are renal dysfunction, peripheral
neuropathy, pulmonary fibrosis, infertility, secondary leukemia and
vascular toxicity.2 Vascular toxicity is usually venous, however arterial
or coronary events due to chemotherapy are seen rare. Herein, we
present a young patient with myocardial infarction (MI) during BEP
chemotherapy for YST.

Case Report

A 24-year-old male patient was admitted to the urology clinic with
pain and swelling in the right testicle. Right orchiectomywas performed
on patients upon detection ofmass lesion. The pathology report showed
a nonseminomatous germ cell tumor (yolk sac tumor subgroup) and
four courses of combined chemotherapy with BEP were planned. The
patient received chemotherapy every twenty-one days in the doses of
100 mg/m2 cisplatin and 100 mg/m2 etoposide on the first 5 days and
30 mg bleomycin on days 1, 8, and 15 of each course.

On the fourth day of the third chemotherapy course, the patient was
admitted to the emergency department with severe chest pain. There
partment of Cardiology, 27310
3603928.
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were no pathologic findings in his physical examination. Arterial blood
pressure was 120/80 mmHg and the heart rate was 95 beats/min. The
Electrocardiogram (ECG) showed ST segment elevations in anterior
derivations (Fig. 1). The patient was immediately taken to intensive
care unit because the hospital did not contain interventional laboratory.
300 mg aspirin, 300mg clopidogrel and 5000 units intravenous heparin
were given as initial treatment. The patient was administered intrave-
nous with 100 mg tissue plasminogen activator in 90 min, concurrently
1000 units/h heparin. Resolution of ST-segment elevation was seen on
ECG and patient's chest pain disappeared at the end of fibrinolytic
therapy. At the forthminute of admission to hospital, the creatine kinase
value was 1527 IU/l and creatine kinase-MB 187 IU/l. The troponin-T
was positive. The other hematologic and biochemical laboratory data
was normal. The patient was non-smoker and had no cardiovascular
risk factor. The patient was transferred to catheter laboratory to clarify
the lesion was atherosclerotic plaque or vasospasm, and coronary
angiography revealed normal coronary arteries (Fig. 2). There was not
any segmental wall motion anomaly on echocardiogram. The patient
was discharged with treatment of 300 mg/day aspirin and 75 mg/day
clopidogrel and called to the control after 1 month.

Discussion

Acute myocardial infarction is commonly caused by coronary
atherosclerosis. Most of the patients have cardiovascular risk factors
such as, hypertension, diabetes, tobacco use, dyslipidemia, obesity,
age, gender and family history. Rarely, intracardiac thrombus can
cause myocardial infarction in structural heart disease (prosthetic
heart valve, mitral stenosis etc.). In our case, myocardial infarction
was recovered by fibrinolytic drug and coronary angiogram did not
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 1. Electrocardiogram on admission to emergency department. ST segment elevations in anterior derivations.
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show any atherosclerotic plaque. In addition, patient did not have any
cardiovascular risk factor except gender. The possible mechanism of
myocardial infarction in this patient can be hypercoagulation due to
the malignancy or chemotherapy regimens.

Venous thrombus in cancer patients is well known, but arterial
thrombus is rare and when occurs it can be life-threatening. Cancer
cells directly act on thrombin, causing blood coagulation and it is
Fig. 2. Normal coronary arteries on coronary angiography.
enhanced through interactions between tumor cells and platelets; and
the coagulation capacity is enhanced through the enhancement of von
Willebrand factor and inflammatory cytokines.3 In testicular cancer,
tumor presence, high-position orchiectomy, and chemotherapy may
cause cardiovascular events, withal, that is associated with a decrease
in blood testosterone level.4 Many studies showed that myocardial
infarction is associated with anticancer drugs in testicular cancer5,6

and reports of drug-related myocardial infarction are increased in re-
cent years.7–10 Cisplatin is “the usual suspect” of chemotherapy related
myocardial infarction in testicular cancer. Shoji et al. reported a review,
which shows ten of thirteen patients with myocardial infarction, used
cisplatin including combined therapy.10 Nephrotoxicity is a consider-
able side effect of cisplatin, which may induce hypomagnesemia
through enhancement of the coagulation capacity and tubular distur-
bance related to the activation of platelets and vascular endothelial
cells, leading to coronary vasospasm.11 Hypomagnesemia occurs in
87% of testicular cancer patients treated with cisplatin.12 This may
persist for up to years after treatment, so hypomagnesemia caused cor-
onary events may occur in both early terms during chemotherapy and
years later. In our patient, magnesium level and coagulation markers
were not measured. Bleomycin is related to Raynaud's phenomenon
and pulmonary fibrosis and etoposide are thought to the pathogenesis
of interstitial pneumonia. Coronary vasospasm is another possible
mechanism for chemotherapy related MI, but BEP drugs are not usually
responsible for it. 5-fluorouracil is the most common agent associated
with coronary artery spasm.

YST is rare in young adults and there was not any literature data
about the togetherness of YST and chemotherapy related myocardial
infarction. Therewithal, thatwas thefirst reported casewhichwas treat-
ed with fibrinolytic therapy. Normal coronary arteries and no plaque at
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angiography after successfully fibrinolytic therapy suggest the
hypercoagulation of possible mechanism of myocardial infarction in
our patient.

Although acute coronary events time varies in testicular cancer, they
approximately occur ten days after start of each chemotherapy course.13

The earliest literature report about myocardial infarction in testicular
cancerwas at the fifth day of start of treatmentwith bleomycin, vinblas-
tine and cisplatin.14 Myocardial infarction developed on the fourth day
of the third chemotherapy course in our case. In a study with 48
patients, all of the three patients died from myocardial infarction had
a history of chest radiation therapy, so late myocardial infarction in
testicular cancer is concerned with radiotherapy.15

Today, the relationship between cisplatin and myocardial infarction
is well known. The testicular cancer patients are younger and usually do
not have cardiovascular risk factor. Therefore it is difficult to predict the
myocardial infarction in these patients. When BEP protocol is planned,
physicians need to pay attention to some points. Patients should be
screened for cardiovascular disease and risk factors. Because it is a com-
mon health problem in young adults, smoking cessation andweight loss
in obese patients should be forced. High-risk patients can be performed
with cardiac imaging such as exercise ECG andmyocardial scintigraphy.
Patients should be given training about the symptoms of coronary
events. Magnesium level should be measured during chemotherapy
with cisplatin. Because the hypercoagulation is the most possible
cause of chemotherapy related myocardial infarction, oncologists
should consider anticoagulant treatment to the high-risk patients and
those with prior cardiovascular disease.
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We describe a case of an early pacemaker pocket infection in a male patient within one year of insertion of a
subcutaneous dual chamber rate-adaptive pacemaker and complaining of only pruritus during infection. We
also summarize other complications related to the generator thatmust be considered in the differential diagnosis
of pocket infections. Pruritus in patients with cardiac implantable electronic devices should be taken seriously
and these patients should be closely monitored for serious complications.
© 2015 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Millions of patients require cardiac implantable electronic devices
(CIEDs) for the management of cardiac dysrhythmias. Implantation of
CIEDs can cause many early and delayed complications such as lead
dislodgment with repositioning, pneumothorax, hemothorax, pocket
hematoma, pericardial tamponade, myocardial perforation and skin
erosion. Infections of CIEDs are relatively rare but difficult to treat com-
plication after implantation.1 The rate of pacemaker infection is growing
even more rapidly than the rate of implantation, probably because
devices with more leads are being used in older patients with more
risk factors for infection.2 Patients with CIED infection can present
with pocket infection or endovascular infection. The mainstays of
treatment are complete removal of the infected device and a prolonged
course of appropriate antibiotic therapy.3 CIED infections represent a
major complication associated with substantial morbidity and mortali-
ty, prolonged hospital stay, and significant financial cost.2
Case report

A 73 year old male patient was admitted to the cardiology clinic with
partial extrusion of pacemaker generator (Figure). A dual chamber rate-
adaptive pacemaker (DDDR) was implanted subcutaneously on the left
pectoral side of the chest wall for total atrioventricular block one year
ago by an experienced physician. Parenteral antibiotics were given to
ahya Evliya Çelebi Training and
a, Turkey. Tel.: +90 274 231 66
66 73.

diovascular Academy.

y. Production and hosting by Elsev
the patient prior to implantation and have been continued after the pro-
cedure. After the implantation, early complications such as hematoma
did not occur. Three months after the implantation, he started to com-
plain of pruritus above the site of the pacemaker but did not see a phy-
sician. The pacemaker generator had migrated toward the left shoulder
due to scratching movements. Before reaching this conclusion, the pa-
tient was asked to demonstrate how he was scratching. During
scratching, the patient's fingers were applying force to the generator
through the lateral side of the chest wall. Erythema, tenderness, secre-
tion from a fistula, dehiscence or allergic skin lesions like dermatitis
and eczema did not occur around the incision scar. He did not complain
of systemic symptoms like fever, chills, or malaise associated with local
or systemic infection. The pruritus steadily continued, and he saw a
small piece of metal poking through the skin. He assumed that it was
somethingminor related to the surgery; however, it gradually increased
in size over the next few weeks until he realized it was the pacemaker
eroding through his chest wall. There were no other implanted devices,
and he had no history of reaction to metals. Patch testing, including the
metals, was negative.

Usually, pacemaker pocket infections cause extrusions of pacemaker
generators. In our case, we thought that the migrated generator and
scratching movements applied pressure to the skin and pressure der-
matitis occurred. Pressure dermatitis and pacemaker pocket infection
may have caused skin erosion and finally the generator extrusion. We
assumed that the generator was contaminated, therefore we decided
to remove the generator and pacemaker leads completely first and
then implant a new DDDR pacemaker into the subcutis of the right
chestwall. We removed the battery from the pocket and tried to extract
the leads by traction to slowly break the lead free of its attachments but
we have not succeeded. Because of this we used a lead extraction sys-
tem (Liberator Beacon Tip Locking Stylet and Evolution Mechanical
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Figure.Migration and partial extrusion of pacemaker is seen in figure. Black arrow shows
the incision scar of the pacemaker implantation.
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Dilator Sheath Set, Cook Medical Inc., Bloomington, IN, USA). After de-
bridement of infected and necrotic tissues in the wound and closing
the pocket, a new DDDR pacemaker was implanted into the subcutis
of the right chest wall. The patient was discharged from the hospital
two days later, and he is followed for one year without any
complication.

Discussion

Complications related to the CIED generator include infection, mi-
gration, skin erosion, and extrusion. Pacemaker erosion or extrusion
has been reported in 0.9% of patients receiving the device.4 The two
main causes are infection andpressure necrosis.5 The risk for CIED infec-
tion after the primary implantation is around 0.5% and after the second-
ary implantation (device replacement or upgrade) is about 1%–5%.6

Infection has been shown to be reduced by antibiotic treatment during
the peri-placement period and pressure necrosis appears to be influ-
enced largely by the size of the device, complexity of the connections
and technical skill with which the pocket is created.5 After extrusion,
the pacemaker should be considered contaminated and removed.

Bacterial exposure for the CIED infection can occur at the time of
primary implantation or during pocket revision for device change for
upgrade. Infections can become manifest within days and weeks after
the procedure or sometimes, might take months and years to become
apparent. In fact, fewer than half of patients with CIED infection present
within 1 year of their last procedure.7 It can manifest itself as pocket in-
fection with erythema, tenderness, drainage or erosion. The differential
diagnosis of dermatoses overlying pacemakers includes infection,
irritant or allergic contact dermatitis, reticular telangiectatic erythema
and impending device extrusion. The features of pacemaker allergic
contact dermatitis are circumscribed skin reactions over the site of
insertion such as eczematous changes and erythema, absence of sig-
nificant signs of infection such as fever, elevation of the serum white
blood cell count or CRP and absence of a response to treatment with
antibiotics.8 If clinically suspicious, patch testing may be helpful to
establish a diagnosis.9 Pressure dermatitis may initially present as
erythema, yet there is a subsequent erosion of the overlying skin.
Most of these reactions are isomorphic responses to the expansion of
the subcutaneous tissues by the hard device.10 In our patient, there
was only pruritus, not pain, erythema, or dermatitis over the pacemaker
site. Based on the clinical history and the lesion morphology, the diag-
nosis of chronic pocket infection was established. Erosion of the skin
and exposure of the generator were thought to be a result of migration
of the generator followed by pressure dermatitis and infection of the
pacemaker pocket.

Most patients with CIED infection present with pocket infections
that manifest as inflammatory changes involving the pocket (erythema,
tenderness, drainage, warmth, and erosion). These localized changes
could be accompanied by systemic symptoms and signs, including
fever, chills, or malaise. Other patients present with a pocket that
looks well healed and intact, but with a combination of systemic signs
and symptoms, supported by blood cultures and imaging data (echocar-
diography and computed tomography) that suggest endovascular infec-
tion. In our patient, neither inflammatory changes in the pacemaker
pocket nor systemic signs and symptoms were present. The patient
complains of only pruritus, and this was attributed to the low severity
of the infection.

Pruritus should not be underestimated in patients with CIEDs. Al-
though allergic contact dermatitis is usually the underlying reason of
pruritus, it may be a sign of chronic infection which should be kept in
mind. When CIED infection is suspected, all efforts should be made to
obtain two sets of blood cultures prior to initiation of any antibiotics.
CIED infection can be easily diagnosed when there is a clear pocket
infection. However, shortly after the implantation procedure, it is
important to distinguish a true pocket infection from simply an
incisional erythema or superficial wound infection. The latter could be
managed locally with a short course of oral antibiotics. It is important
to carefully interpret the findings on the basis of the context of the
clinical presentation, and the key is close follow-up.
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Testicular cancer is the most common solid tumor among young men. Regimens containing cisplatin and
bleomycin in combination with etoposide are used for treatment of non-seminomatous germ cell testicular tu-
mors. Cancer patients are at increased risk of thrombosis. Epidemiological studies have identified chemotherapy
as an additional risk factor for a hypercoagulability state and thrombosis. The risk is more pronounced with
cisplatin-containing chemotherapy. Thromboprophylaxis with LMWH during chemotherapy has demonstrated
to give substantial risk reduction of thromboembolic events. We present a case of acute myocardial infraction
during combined chemotherapy with bleomycin, etoposide and cisplatin for testicular cancer under
thromboprophylaxiswith nadroparin. Emergency coronary angiography revealed total occlusion of the right cor-
onary artery by a thrombus which was successfully removed by aspiration.
© 2015 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Testicular cancer is the most common solid tumor among young
men aged 15 to 35 years.1 Two histologic groups of testicular cancer,
seminoma and non-seminoma, have been defined. Seminomas are gen-
erally treatedwith surgical resection, followed by radiotherapy for early
stage disease and chemotherapy for advanced stage disease. In contrast,
non-seminomas do not respondwell to radiotherapy and are frequently
treated with chemotherapy. Combination therapy with bleomycin,
etoposide, and cisplatin (BEP) has been the standardfirst-line treatment
for testicular metastatic disease.2,3 However, BEP combination therapy
carries risk of complications itself including nephrotoxicity, ototoxicity,
neurotoxicity, secondary leukemia, therapy-related solid tumors,
infertility, pulmonary toxicity and vascular toxicity.2,3

Deep vein thrombosis, pulmonary embolism, coronary artery throm-
bosis (myocardial infraction), cerebral artery thrombosis/embolism
(stroke) and peripheral arterial thrombosis/embolism are the major
vascular complications of chemotherapy for testicular cancer.4,5

Thromboprophylaxis with lowmolecular weight heparin (LMWH) during
chemotherapy has demonstrated to give substantial risk reduction of
search Hospital, Department of

an).
diovascular Academy.

y. Production and hosting by Elsev
thromboembolic events without a significantly increased risk of bleeding
events.6,7 Recently, it is shown that nadroparin significantly reduces the in-
cidence of thromboembolic events in ambulatory patients withmetastatic
or locally advanced cancer who are receiving chemotherapy.8,9

Wepresent a case of acute inferiormyocardial infraction (MI) during
the combined chemotherapy with BEP for testicular cancer under
thromboprophylaxis with nadroparin.

Case report

A 28-year-old man was transferred to the emergency unit with
sudden onset of chest pain and dyspnea during the course of BEP
chemotherapy in the Urologic Oncology Clinic. Testicular cancer (non-
seminomatous germ cell tumor) was diagnosed 2 months previously,
and surgical resection of the testis was performed. Chemotherapy
with a combination of cisplatin, etoposide, and bleomycin was started
30 days after surgery. The 5-day regimen consisted of 20mg/m2 cisplat-
in and 100 mg/m2 etoposide on days 1 and 5, and 30,000 IU bleomycin
on days 1, 8, and 15 of each course. The chemotherapywould be repeat-
ed every 21 days, maximum 4 cycles. Subcutaneous injections of
nadroparin (3800 IU anti-Xa, once a day) for thromboprophylaxis
were started on the first day of the regimen.

During the third course of the chemotherapy (bleomycin infusion),
severe chest pain and dyspnea started at rest. His previous medical his-
torywas unremarkable. He did not have anymajor coronary risk factors.
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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Fig. 2. Aftermath of thrombus aspiration.
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On admission to the emergency unit, he still had severe chest pain.
There were no significant pathologic findings in the rest of the physical
examination. The electrocardiography showed sinus rhythm and there
was an ST elevation of 3 to 4 mm at D2, D3, and AVF. In the analysis,
the following data were observed: creatine kinase 341 U/L, CK-MB
52 U/L, troponin I 1.33 ng/mL. Urgent coronary intervention was
planned for the patient. Thrombosis near to total was observed at cor-
onary angiography (Fig. 1). Thrombus aspiration was performed by in-
tervention (Fig. 2). A bare metal stent of 4.5 × 12mmwas implanted to
the proximal RCA because of the suspicion dissection at the culprit re-
gion (Fig. 3). The coronary flow was TIMI-3 (Fig. 4) and chest pain
was improved immediately after stent implantation within 2 h of
chest discomfort. The patient was followed up at the ICU and was
given GP IIb/IIIa inhibitor (tirofiban). Echocardiography (5 h after pri-
mary PCI) revealed mild hypokinesis at the inferior wall, EF 55%, heart
chambers with normal size, and mild degree mitral regurgitation. The
patient whose general condition was fine was discharged with
the treatment of clopidogrel 75 mg/day, aspirin 300 mg/day, ramipril
5 mg/day, metoprolol 25 mg/day and pravastatin 40 mg/day. The
genetic risk of hypercoagulability of the patientwas investigated. Factor
V Leiden, prothrombin, factor XIII, fibrinogen, and methylenetetrahy-
drofolate reductase genes were normal. The chemotherapy regimen
was stopped after the acute MI by the oncologist. The patient was
asymptomatic at the 3rd, 6th and 12th month controls.

Discussion

We report a case of acuteMI in a patient with testicular cancer during
treatment with cisplatin-based combination chemotherapy under
nadroparin thromboprophylaxis. This complication is rare and canbe suc-
cessfully treated with classical percutaneous coronary intervention tech-
niques. There are numerous chemotherapy complicated acute MI cases
reported in the literature. Most of the cases reported to date have used
cisplatin in combination with other chemotherapeutic agents. A study
wasdemonstrated that the estimated incidence ofMI andof all cardiovas-
cular events during chemotherapy is 0.24% and 0.30% in patientswith tes-
ticular cancer.5 Twenty cisplatin based chemotherapy complicated acute
MI cases were presented in this retrospective study, but data regarding
thromboprophylaxis was not given.5 To the best of our knowledge,
acute MI during the cisplatin based combination therapy under LMWH
thromboprophylaxis has not been reported so far in the literature.

Cancer patients are at increased risk of thrombosis. Thromboembolic
event prevalence varies between 4% and 20% in cancer patients and it
was found up to 50% of cancer patients in autopsy series.9 Cancer chemo-
therapy has been shown to both amplify the prothrombotic effect of can-
cer cells and to damage vessel walls directly, and is recognized as a risk
factor for thromboembolic complications. Cisplatin is one of the most
culprit chemotherapeutic leading thromboembolic complications.8

Apart from nephrotoxicity, myelosuppressant effect, peripheral neurop-
athy and ocular toxicity, cisplatin has vascular side effects such as MI,
Fig. 1. Intense thrombosis lesion at RCA coronary.
cerebrovascular accident, peripheral arterial occlusion, deep vein throm-
bosis and pulmonary embolization.5 But the exact mechanism of this is
unclear. However, patients with an arterial event have elevated levels
of von Willebrand factor, t-PA, platelets, and fibrinogen at baseline
and these increase further with chemotherapy. It is assumed that
thromboprophylaxis/ anticoagulation may prevent these thromboem-
bolic events and improve survival in patients with cancer through an
antitumor effect.10

The role of thromboprophylaxis in patients undergoing cisplatin-
based chemotherapy is controversial. Established guidelines recom-
mend prophylactic anticoagulation only for oncology patients in high-
risk settings, such as hospitalization, major surgery, or postoperatively.
Data on primary prevention of thrombosis in ambulatory patients
with cancer receiving chemotherapy are limited with mixed results.
Recently, a clinical trial (Prophylaxis of Thromboembolism during Che-
motherapy Trial, PROTECT) in 1150 patients on prophylactic use of
LMWH during chemotherapy reported a significant decrease of TE in
the group receiving nadroparin comparing to placebo (2.0% vs. 3.9%).8

Although the randomized PROTECT has shown benefit of primary pre-
vention with cisplatin-based combination chemotherapy in metastatic
gastrointestinal or testicular cancers,8 the TOPIC I and II trials have failed
to show any benefit.11 Amore recently published Cochrane review eval-
uated the efficacy and safety of parenteral anticoagulants in ambulatory
patients with cancer undergoing chemotherapy, hormonal therapy or
radiotherapy, who had no standard therapeutic or prophylactic indica-
tion for anticoagulation.12 This study investigated the effect of heparin
(either unfractionated heparin or low molecular weight heparin)
thromboprophylaxis on all-cause mortality, symptomatic venous
Fig. 3. 4.5 × 12 mm BMS implantation to RCA proximal.



Fig. 4. Angiogram after stent implantation.
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thromboembolism, symptomatic deep vein thrombosis, symptomatic
pulmonary embolism, arterial thrombosis (e.g. stroke, myocardial in-
farction), major bleeding, minor bleeding and quality of life.12 It was
found that heparin thromboprophylaxis may have a small effect on
mortality at 12–24 months, and is associated with decreased venous
thromboembolism risk and a likely increased minor bleeding risk, but
has no effect on arterial thrombosis.12

In literature, most MI cases related with cytostatic treatment have
thrombus formation, indicating that coronary accidents in these
patients are triggered by a thrombotic cascade rather than an athero-
sclerotic process. Most of the patients have had no risk factors for car-
diovascular diseases. Similar to the other published cases, this patient
had no risk factors related to coronary artery disease. Also, he had no
risk factor for thrombophilia. Other drugs related to thrombosis in our
case are etoposide and bleomycin. MI has been reportedwith etoposide
treatment.13

Karabay et al., presented a case with cisplatin-induced multiple cor-
onary thrombi. They treated the patient with stenting and tirofiban.
They speculate that in the absence of intravascular ultrasound to ex-
clude the presence of coronary atherosclerosis, stents can be used and
tirofiban might decrease or even eliminate the thrombus.14

Considering the rarity of arterial thrombotic complication in ambula-
tory patients with testicular cancer following cisplatin based chemo-
therapy, the routine use of prophylactic anticoagulation is not
currently recommended in this setting. Arterial thrombotic complica-
tion can occur in patients with and without coronary artery disease
risk factors. Susceptible patients should be identified andmaybe treated
withmore effective doses of anticoagulation (example, standard dose of
LMWH for treatment of thrombosis, instead of thromboprophylaxis
dose). Also, risk of bleeding should be calculated before treatment
dosage.
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Pseudoaneurysm of the left ventricle (LV) is one of the mechanic complications of myocardial infarction.
This rare complication mostly stems from inferior wall of the LV. The wall of pseudoaneurysm contains
pericardium and/or scar tissue but not myocardium. Transthorasic echocardiography is commonly used
in clinical practice and is usually sufficient to make a diagnosis of LV pseudoaneurysm. It is important to
differentiate pseudoaneurysm from true LV aneurysm. Pseudoaneursym does not contain myocardial tissue
whereas true LV aneurysm does. Pseudoaneurysm also has narrow neck unlike true LV aneurysm. Urgent
surgical approach is indicated because of fatal rupture. Here we report a case report of pseudoaneurysm
manisfesting with acute dyspnea.
© 2015 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Case report

65-year-old man was admitted to our department with acute
and acute dyspnea within 2 h (New York Heart Association func-
tional class III). He had a past medical history of coronary artery
disease and heart failure. His previous transthoracic echocardiogra-
phy (TTE), which was performed 1 month ago, showed hypokinesia
of both inferior and anterior segments with ejection fraction (EF) of
%30. He was on aspirin, statin and beta-blocker therapy. Cardiovas-
cular examination was notable for bilateral pulmonary rales and S3,
which were consistent with heart failure. Electrocardiography
revealed q waves in inferior and anterior leads. TTE showed severe
depression of LV systolic function (EF = %15) and a giant extra
chamber next to inferior wall of LV. This extra chamber was
surrounded by parietal pericardium and was consistent with
pseudoaneurysm (Fig. 1). Parenteral diuretic and nitroglycerine
were started and he was urgently referred for surgery.

Pseudoaneurysm of the left ventricle (LV) is one of the mechanic
complications of myocardial infarction andmostly stems from inferi-
or wall 1. It is caused by contained rupture of LV free wall 2. The wall
of pseudoaneurysm contains pericardium and/or scar tissue but not
myocardium 3. The diagnosis might be difficult to make since a
pseudoaneurysm is easily confused with a true aneurysm. In contrast
to true aneurysm, pseudoaneurysm has narrow neck. TTE is commonly
used in clinical practice and is usually sufficient to make a diagnosis of
Ankara Hastanesi, Kardiyoloji
ax: +90 312 2203170.
i).
diovascular Academy.
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LV pseudoaneurysm like this currently presented case. There is an
indication for urgent surgical resection of pseudoaneurysm due to the
risk of fatal rupture 3,4.
Fig. 1. Transthorasic echocardiography shows inferior left ventricular pseudoaneurysm
throughanarrowneck (arrow) in apical 2-chamber view. LV= left ventricle, LA=left atrium.
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The number of patients diagnosedwith heart failure (HF) is gradually increasing as a result of the increase in the
elderly population. As the proportion of patients admitted to the emergency room with the diagnosis of acute
heart failure increases, the opinion of cardiologists who are interested in heart failure has gained more impor-
tance in both the in-hospital management of these patients during the acute period and also in post-hospital
management. The current review aimed to help the clinicians determine the course of patients with HF, begin-
ning with the time of admission, according to the current guidelines and expert opinions.
© 2015 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is
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Acute heart failure (AHF) is a life-threatening clinical syndrome that
can develop as a result of worsening symptoms of existing heart failure
(HF) or de novo development of these symptoms. Patients with AHF
constitute a majority of the hospitalizations in cardiology clinics and
intensive care units (ICU). Thus, the strategy for the management of
these patients is critically important for both prognosis and for cost-
effectiveness.

The rate of hospitalizations due to AHFhas gradually increasedwith-
in recent years and patients aged above 65 constitute more than 80% of
these hospitalizations.1 In large scaled HF registries, female gender ac-
counts for 37–52% of the HF related hospitalizations, and while the fe-
male patient group is predominantly elderly, males remain relatively
younger.2–4 Several studies have demonstrated that 23–44% of the pa-
tients, who are admitted to the hospital with the diagnosis of AHF, are
90 3462191268.

Cardiovascular Academy.

y. Production and hosting by Elsev
denovo AHF and approximately half of these have HF that are associated
with acute coronary syndrome (ACS).5,6 It has been demonstrated that
the in-hospital mortality of patients admitting with the diagnosis of
AHF varies between 4% and 7% in different studies and this ratio has in-
creased to 30–40% in patients admitted with cardiogenic shock (CS).4,7

In addition to in-hospital mortality, the duration of hospital stay and
the rate of readmission are also considerably high in patients with
AHF. The mean duration of hospital stay was nine days in the Euro
Heart Failure Survey.4 The rates of rehospitalization were 20% within
30 days and 50% within the following six months.8 Hence, in the ab-
sence of evidence, experienced based medicine is essential in many as-
pects of HF management.

How to tackle first contact with the AHF patient?

Previous studies have particularly emphasized that the early man-
agement of patientswith AHF is important, as is the case in other cardio-
vascular emergencies.9,10 Upon first contact with the patient with AHF
ier B.V. All rights reserved. This is an open access article under the CC BY-NC-ND license
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in the hospital or emergency room (ER) before hospitalization, patients
should be immediately evaluated and monitored for vitals including
blood pressure, respiratory rate (RR), and noninvasive arterial oxygen
saturation (withpulse oximeter) (If saturation drops below95%, oxygen
therapy should be weighed and individualized according to the clinical
need. Patients with respiratory distress (RD) should be evaluated for
noninvasive ventilation.11 It has been demonstrated that transfer of
the patient to a center with a cardiology clinic/coronary intensive care
unit (CICU) and/or ICU in the shortest possible period has positive ef-
fects on the prognosis.12

How to determine in-hospital route of patients with HF?

The main goals in the treatment of AHF are to achieve improvement
in hemodynamic status and oxygenation initially, and finally, relief of
symptoms. In accordance with this purpose, the findings, obtained
from the initial evaluation of the patient are quite important in the de-
termination of the initial treatment strategy.11 Therefore, it is recom-
mended to tailor medical therapy by using nitrates and/or diuretics
according to the blood pressure and to the degree of congestion.13

Firstly, the degree of cardiac and pulmonary stabilization should be
assessed in patients with AHF. During this assessment, systolic and dia-
stolic blood pressure, heart rate (HR) and rhythm, body temperature,
and symptoms and signs of hypoperfusion, RR, the ability or inability
to lie in the supine position, effort dyspnea, the degree of hypoxia, and
the presence or absence of respiratory distress (RD) can provide infor-
mation related to cardiac and pulmonary stabilization. At the end of
these evaluations, unstable patients should be hospitalized in CICU or
ICU and further evaluations should be continued after the stabilization
of the vital signs of the patient.

After evaluating the degree of cardiopulmonary stabilization, the
findings related to congestion such as peripheral edema, audible rales,
and jugular venous pressure should also be evaluated and additional di-
agnostic tests should be performed thereafter.

Supporting elements for the determination of the route; diagnostic
tests

Electrocardiography is generally abnormal in patientswith AHFand it
is recommended to evaluate ECG in all patients with HF, as it could pro-
vide information related to the etiology of HF and the factors precipitat-
ing AHF.14 Furthermore, it is known thatwide QRS in patientswithHF is
associated with increased in-hospital mortality and increased mortality
during the follow-up period.15

Chest X-rays are among the routine tests in patients who are
suspected to have HF. It gives clues for cardiomegaly, pulmonary con-
gestion and for other reasons that could lead to dyspnea. Of note, a nor-
mal chest X-ray does not exclude AHF.16

Laboratory findings: routine tests including hemogram, blood glu-
cose, urea, creatinine, electrolytes, and liver enzymes should be per-
formed in all patients who are admitted to the hospital with the
suspicion of AHF. In addition to providing information related to the fac-
tors precipitating AHF, these parameters are also helpful in the selection
of the most appropriate treatment regime. In particular, creatinine and
electrolytes should be closely followed up in AHF patients. It has been
shown that renal functionworsens in 25% of the patients who are treat-
ed for AHF and thisworseningmight potentially be associatedwith poor
prognosis unless it is transient and mild.17 The liver function tests are
abnormal in 75% of the patients with AHF and this situation is most fre-
quently consistent with the severity and the clinical findings of AHF.18

As troponin levels can be above normal values in patients with AHF,
the diagnosis of ACS could not be excluded by only measuring troponin
levels; however, the high levels of troponin are important, as troponin is
a marker of poor prognosis in patients with HF.19 Blood gas analysis,
preferably venous, could be performed to evaluate the metabolic or re-
spiratory acidosis in patients with persistent RD who did not benefit
from initial therapy with oxygen or noninvasive ventilation.20 D-
Dimer test could be ordered in patients with suspected pulmonary em-
bolism. Furthermore, it is necessary to evaluate thyroid hormones in
AHF patients in order not to overlook hypo/hyperthyroidism.

Natriuretic peptides (NP): although atrial natriuretic peptides (ANP),
B-type natriuretic peptides (BNP), and C-type natriuretic peptides are
members of the natriuretic peptide family, BNP family is the most fre-
quently studied one. BNP is secreted as a response to ventricular wall
tension. Another form of BNP that is inactive and could be measured
in blood is NT-pro BNP. According to the current guidelines, during
the initial evaluation of AHF, BNP b 100 pg/ml, and NT-pro BNP
b300 pg/ml excludes the diagnosis of AHF.21 Although, there is no evi-
dence related to the benefit of in-hospital monitorization of NP, it has
been demonstrated that 30–50% decrease in NT-pro BNP or an absolute
level below 350 pg/ml at the time of discharge is associated with good
prognosis.22

Emergency detailed echocardiography might not be necessary during
the initial evaluation except in patients in CS. However, recent data sug-
gest that emergency bed-side focus echocardiography including basic
evaluation of heart and lungs might help triaging of these patients.
After stabilization of the patient, it is important to perform echocardiog-
raphy at any time during the hospitalization period, especially in
denovo AHF patients.

Site selection during the in-hospital journey: triaging for HF patient

AHF patients who are admitted to the ER, should first be evaluated
according to whether they have shock criteria or not. If the patient is di-
agnosed with CS, cardiopulmonary stabilization should be immediately
achieved and then emergency echocardiography should be performed
to help determine the etiology of the shock. If there is clinical, electro-
cardiographic, and echocardiographic findings that support ACS, the pa-
tient should immediately be taken to the catheterization laboratory;
otherwise the patient should be hospitalized directly in the CICU or
ICU (Fig. 1).

CS is a clinical condition characterizedwith hypoperfusion (oliguria;
urine output b0.5 ml/kg/h for at least 6 h; impaired mental status;
livedo reticularis accompanied by cold extremities; blood lactate level
N2 mmol/l; metabolic acidosis; SvO2 b65%) and low SBP (b90 mmHg
for longer than 30 min in spite of sufficient fluid replacement).23 CS
might develop as a result of low cardiac output during end-stage of
chronic HF, and also it might develop in ST elevation myocardial infarc-
tion or in acute valvular pathologies.

Apart from the patientswithAHF and CS, patientswith severe symp-
toms and signs such as RR N25/min, SaO2 b90% or thosewith intubation,
SBP b90mmHg or hypoperfusion (confusion, oliguria, metabolic acido-
sis, cold extremities, mixed venous oxygen saturation b65%) should be
hospitalized in the CICU/ICU. Patients with AHF not having any of
these findings could be followed up in the ER or in the ward. Approxi-
mately 80% of AHF patients who are admitted to ER are hospitalized.24

It is thought that approximately 50% of the patients who are hospital-
ized after being admitted to the ER could be safely discharged after a
short period of follow-up.25 Presence of low risk criteria in AHF patients
such as normal oxygen saturation in room air, normal heart rate and
rhythm, absence of troponin elevation, absence of orthostatic hypoten-
sion, absence ofworsening renal and/or liver function, and normal urine
output alongwith a good response to treatment in the formof improved
dyspnea could help discharge patients rapidly from the ER.

Main factor that determines the duration of the in-hospital journey
of patients with HF: selection of an appropriate treatment strategy

Patients with low SBP and low cardiac output due to systolic dys-
function constitute only 5–10% of the patients who are hospitalized
due to AHF. The majority of them are patients with clinical findings
due to systemic and/or pulmonary congestion.
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Diuretics, vasodilators and vasopressors constitute the basic treat-
ment protocol in AHF patients who have symptoms related to tissue
congestion caused by hypervolemia that is also named as “wet”. Inotro-
pic agents should be the first choice in patients in whom hypotension
and tissue hypoperfusion-related symptoms are caused by low cardiac
output. When findings of both congestion and hypoperfusion are pres-
ent, the combined use of diuretics, vasodilators and inotropic agents in
a tailored manner gains importance.

The goal of diuretic therapy is to achieve euvolemia, thus dry weight,
with the minimum possible dose. During the administration of diuretic
therapy in HF, urine output of 40ml/h and daily weight loss of 1–1.5 kg
is usually targeted. Furosemide, which is the most frequently used di-
uretic in Turkey and around the world, could be initiated as a small in-
travenous dose that is equal to the routinely used oral dose or as an
intravenous high dose that is 2.5-folds of the routinely used oral dose.
In addition to the low dose and high dose protocols, the effects and ben-
efits of bolus and infusion routes in patients with HF have been com-
pared in the DOSE (Diuretic Optimization Strategies Evaluation Trial)
study, and no significant difference was detected between different
treatment strategies.26 In a meta-analysis of small-scaled studies com-
paring the infusion and bolus routes, no significant difference was de-
tected between the two groups; however, it has been demonstrated
that diuresis is more effective by infusion.27,28 If sufficient diuresis
could not be achieved in spite of a dose increase of the loop diuretic,
furosemide, a second diuretic agent could be added in the form of
consecutive nephron blockade. Although the thiazide group of diuretics
are commonly used, the evidence related to the use of high dose
spironolactone is increasing.29 Furthermore, a meta-analysis demon-
strated that improved weight loss, decreased duration of hospital stay,
and decreased rates of rehospitalization and mortality could be
achievedwith the combined use of furosemide andhypertonic saline in-
fusion in patientswith insufficient diuresis throughdiuretic therapy and
in those who have extracellular fluid accumulation.30 DAD HF II and
ROSE studies have demonstrated that diuretic therapy combined with
low dose dopamine infusion, which has been used as another alterna-
tive in patients with insufficient diuresis, has no additional benefit for
increasing diuresis and protecting renal functions.31,32 Another alterna-
tive for diuretic therapy in HF patients with hyponatremia is tolvaptan,
which is a vasopressin 2 receptor antagonist. The EVEREST study dem-
onstrated that tolvaptan has no effect on mortality and hospitalization;
however, it improves urine output and by increasing sodium, improves
congestive findings such as dyspnea and edema.33

Ultrafiltration is also another treatment option to improve conges-
tive findings in hypervolemic patients. Ultrafiltration that is added to
standard therapy has been compared to standard therapy alone in the
RAPID-CHF (relief for acutely fluid-overloaded patients with decom-
pensated CHF) study and no significant difference was detected be-
tween the two groups in terms of efficacy and safety.34 The results of
studies on this subject are controversial.35,36 These data have been
evaluated in recent HF guidelines, and in the ESC 2012 HF guideline, ul-
trafiltration was included among the controversial issues, as there is no
sufficient evidence and a distinct recommendation has not been given.
However, the ACC/AHA guideline recommends a Class IIb drug for de-
creasing congestion in hypervolemic patients.

Vasodilators are also themain components of AHF treatment, as is di-
uretic therapy. It is thought that nitrovasodilator (nitroglycerine and ni-
troprusside) therapy has an important role in the improvement of
hemodynamic status in patients with AHF. There are data supporting
that the use of these agents is associated with lowmortality rates.10 Ni-
troglycerine treatment is started with 10–20 μg/min and can be in-
creased in a stepwise fashion up to 200 μg/min in AHF patients by
observing hemodynamic response. Nitroprusside can be initiated with
a dose of 0.3 μg/kg/min and increased up to 5 μg/kg/min under close he-
modynamicmonitorization. The duration of nitro-vasodilator therapy is
24–48 h. Beyond this time, tachyphylaxia or tolerance to nitroglycerin
or intoxication from nitroprusside may occur. It is recommended to
use IV nitrovasodilators by considering the abovementioned dose and
duration, to improve hemodynamic status by decreasing pulmonary
capillary wedge pressure (PCWP) and LV filling pressures in patients
with AHF who have SBP N110mmHg.37 Other agents for vasodilatation
are Serelaxin and Ularitide. These agents are currently being investigat-
ed in phase III clinical trials.

Although used less frequently than vasodilators and diuretics, positive
inotropic agents are also among the drugs thatmight be necessary to treat
AHF. These drugs aremostly used in patientswith low cardiac output and
hypotension due to systolic dysfunction or in patients with CS; this pa-
tient group constitutes 5–10% of the patients admitted with AHF. These
agents increase myocardial contractility and cardiac output and decrease
ventricular filling pressure and PCWP, and thus enable symptomatic and
hemodynamic stability.38 As they increase ischemic provocation and ar-
rhythmias, limited and short-termuse is recommended. The inotropic ef-
fects of dopamine start at doses of 3–5 μg/kg/min, and increase systemic
vascular resistance at higher doses. Its use in patients with severe hypo-
tension and/or CS is appropriate. Dobutamine is an inotropic agent that
is effective via B1 receptors which is preferred dopamine in patients
who have normal or close to normal blood pressure and low cardiac
output.39 It could be used at a dose range of 2–20 μg/kg/min and as the
dose increases, attention should be given to heart rate increase and ar-
rhythmias. Tolerance development 24–48 h after initial administration
and decreased effect in patients using beta blockers are its disadvantages.
Levosimendan leads to vasodilatation by opening ATP dependent potassi-
um channels in the vascular smooth muscles and thus decreases cardiac
preload and afterload, in addition to its inotropic effect by increasing
calcium-dependent myocardial contractile proteins.40 It has been dem-
onstrated that levosimendan enables hemodynamic improvement
when compared with dobutamine.41 Levosimendan is administered as
a 24-h IV infusion at a dose of 0.05–0.2 μg/kg/min following the adminis-
tration of a loading dose of 6–12 μg/kg/min in 10 min. Levosimendan is
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not recommended in cases with a systolic BP b85mmHg. It has been ob-
served that inotropic agents increase cardiac output more when they are
used together. A low dose dopamine and dobutamine combination is fre-
quently used in routine daily practice. Furthermore, a dobutamine and
levosimendan combination could also be preferred in resistant cases.42

Vasopressor agents are used to preserve organ perfusion in situations
where severe life-threateninghypotension develops and blood pressure
cannot be increased in spite of fluid support and/or inotropic agents
such as CS. Epinephrine is generally used at a dose of 0.05–0.5 μg/kg/min.
It can be used in clinical practice if hypotension cannot be controlled.
Unless there is no serious hypotension, it is not recommended in de-
compensated HF. Epinephrine is not recommended as an inotropic
and vasopressor agent for CS. Norepinephrine is a strong vasoconstrictor
but a weak inotropic agent. In general, it is used to increase BP. It is gen-
erally used at doses of 0.2–1.0 μg/kg/min but it is not recommended for
decompensated HF.

Assist device therapy should be kept in mind for patients with AHF
who have no response to medical therapy, including inotropic therapy.
Intra-aortic balloon pump (IABP) is themost frequently used left ventri-
cle assist device (LVAD).43 However, in a recently performed IABP-
SHOCK II study, it has been demonstrated that IABP application in pa-
tients with acute myocardial infarction and CS, did not improve the
results.44 Furthermore, in a meta-analysis of seven randomized con-
trolled studies with IABP, it has been demonstrated that IABP caused
positive changes in hemodynamic parameters; however, it had no effect
on survival of the patients.45 In patients who had no response to stan-
dard therapy and IABP, other percutaneous LVADs (TandemHeart {Car-
diac Assist, Pittsburgh, PA, USA} and Impella LP 2.5 {Abiomed Europe
GmbH, Aachen, Germany}) are recommended.26,46 However, recent
data related to these devices are limited. However, short-termmechan-
ical support, including extracorporeal membrane oxygenation, could be
used in patientswith CSpatientswhohad no response tomaximalmed-
ical therapy.47
Evidence-based in-hospital management of chronic oral therapy in
patients with HF

Oral treatment for HF should not be terminated in patients with AHF
as long as there is no hemodynamic instability (SBP b85 mmHg; heart
rate b50/min), hyperkalemia (potassium N5.5 mg/dl), or severe renal
dysfunction.37 In such situations, the daily oral dose could be decreased
or it could be discontinued until the patient is stabilized. In patients tak-
ing angiotensin converting enzyme inhibitor (ACEI) or angiotensin re-
ceptor blocker (ARB), if SBP is b85 mmHg, the treatment should be
discontinued. If SBP is between 85 mmHg and 100 mmHg, the dose
should be decreased or the treatment should be discontinued. Normo-
tensive or hypertensive patients could be reevaluated and the dose
could be increased. Furthermore, if creatinine is N2.5 mg/dl and esti-
mated glomerular filtration rate (eGFR) is b30 ml/min/1.73 m2, the
treatment should be discontinued. In patients who are onmineralocor-
ticoid receptor antagonist (MRA) therapy, if SBP is b85 mmHg, creati-
nine is N2.5 mg/dl, or eGFR is b30 ml/min/1.73 m2 and/or potassium
is N5.5 mg/dl, treatment should be discontinued. If potassium is b3.5
mg/dl, increasing the dose of MRA could be an option. Related to the di-
uretic therapy regime, if SBP is b85 mmHg, diuretic therapy should be
discontinued; if SBP is between 85 mmHg and 100 mmHg, the dose
should be decreased. If potassium is N5.5 mg/dl when eGFR is N30
ml/min/1.73 m2 or if potassium is N5.5 mg/dl when creatinine is b2.5
mg/dl, reevaluation of the patient and increasing the diuretic dose
could be an option. The beta blocker therapy should be arranged
according to the blood pressure and HR of the patient. If HR and SBP are
appropriate, beta blockers could be safely continued in AHF except CS.48

If SBP is b85 mmHg and/or HR b50/min, beta blocker therapy should
be discontinued; if SBP is 85–100 mmHg and/or HR is 50–60/min,
decreasing the dose could be an option.
When does the in-hospital journey of a patient with HF be stopped?
Which patients can be discharged?

Although it is attempted to limit the duration of hospital stay in all pa-
tients, discharge that is too earlymight cause repeated rehospitalizations.
It is necessary for patients with AHF to be discharged in stable, euvolemic
hemodynamic state, under optimal oral therapy for at least 24 h and
along with stable renal functions; otherwise discharge should be
delayed.11 Although the opinions related to NP measurement before dis-
charge is debated, the recommendation of the ACC/AHA guidelines as
clinical risk-prediction tools and/or biomarkers can be used to identify
patients at higher risk for post-discharge clinical events (Class IIa recom-
mendation Level of Evidence: B).21 Furthermore, patients with AHF
should be evaluated as a whole by considering comorbidities, psycholog-
ical and social factors, and the patient and the caregivers should be in-
formed in detail about HF. The information should include the etiology
of the disease; the drugs that the patient should use; diet; water and
salt consumption; other factors that could lead to decompensation of
HF; the symptoms and signs of HF; monitorization of weight, blood pres-
sure, and HR; and the exercises that the patient can perform.

In conclusion, the most important factor that would correctly guide
the patientwithHF in his/her difficult in-hospital journey is the decision
of the physician in charge during follow-up. It is clear that continuing
the journey according to the route that has been developed by key opin-
ion leaders who are specialized in HF, in light of scientific and recent
data, would decrease the mortality and rehospitalization rates in pa-
tients with HF.
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