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EDITORIAL

In the Name of God, the Mbst Beneficent, the Most Merciful

Dear colleagues and friends,

We are delighted to present to you Voluda® Number2 (Summer 2018) issue oflranian
Heart JournaJ which contains some interesting new studies and case reports in the doir
cardiovasalar medicine and surgery from our colleagues adrass

Iranian Heart Journalis indexed in the Scientific Information Databas@WW.SID.IR),
IMEMR, Index CopernicusScopus and CINAHL, therebyfacilitating access tgublished
literature. There is no doubt, however, tlatr journal need your opinions, ideas, ar
constructive criticism in order to accomplish its main objective of disseminating catige
medical knowledge.

As ever before, we continue to look forddo receiving your latest research and cases.

Yourstruly,

A. HusseinTabatabaej MD F. Noohi, MD
Editor-in-Chief, Chairman,

Iranian Heart Journal Iranian Heart Journal

(2)6T BOZ ‘feuinor LesH ueluel| Yy


http://www.sid.ir/

'/

(2)6T BOZ :[eusnor UeaH ueluel)

The Iranian Heart Joutnal

OFFICIAL QUARTERLY PUBLICATION OF THE IRANIAN HEART ASSOCIATION

Volume 19 Number 2
immer, 208

ORIGINAL ARTICLES: CLINICAL SCIENCE

5  Comparison of Bleeding Complications Between Primary PCl and Rescue PCl Procedures 6-12
Ali-Asghar Farsavian; Seifollah Abdi; Mohsen Maadani; Hosein Fargan; Meisam Mojri

5 Imperative Role of Education of ICU Nurses regarding Postoperative Pain Management After 1319
Pediatric Cardiac Surgery
Mohsen Ziyaeifard; Rasoul Azarfarin; Khadijeh Zamani; Azin Alizadehasl; Yasaman Khalili;
Maryam Moradian; Zahiasadat Koleini; Hamidreza Pouraliakbar

5  Association Between Occupational Stress and Risk Factors of Cardiovascular Disease in Locomotiv 2026
Operators
Akram Shahbazi Nahid Rahmani; Milad Abbasi; Reza Nabi Amjad Hossein Marioryad;
Alireza Khammar; Monir Alimohammadi; Mohsen Poursadeghiyan

5  Comparison of Left Ventricular Ejection Fraction Measurements by Echocardiography and Contrast 27-35
Ventriculography: A Study on a Large Hospitalized Population
Hakimeh Sadeghian; Seyed Abdolhusseinabatabaei; Ebrahim Nematipour; Ali Kazemisaeid;
Masomeh Lotfi-Tokaldany; Neda GhaffariMarandi; Elham Hakki Kazazi; Mehran Mahmoodian;
Seyed Hesameddin Abbasi

5  Prevalence and Prognostic Significance of Pericardial Effusion in Native Valve Endeddis Based on 3643
Data From the Iranian Registry of Infective Endocarditis (IRIE)
Ata Firouzi; Ronak Ahmadi; Nargeuss Abbaszade Marzbali; Anita Sadeghpour; Zeinab Norouzi ;
Hamidreza Pasha; Reza Golpira; Yousef Moghaddam; Nasim Naderi

5 Isovolumic Relaxation Time as an Indicator of Diastolic Dysfunction in Hypertrophic 4449
Cardiomyopathy
Azin Alizadehas| Anita Sadeghpour; Nehzat Akiash

5  Functional and Structural Heart Conditions Associated With Whit€oat Hypertension in Comparison 5056
With True Hypertension and Normal Blood Pressure States
Ahmad Mirdamadi; Mansoureh Safdari; Mojgan Gharipour; Mohammad Garakyaraghi;
Ali Pourmoghadas

5 Value of Vitamin D Deficiency in Predicting the Severity of Coronary Artery Disease in Type 2 57-64
Diabetes
Nima Akbarian; Mohammad Masoomi; Maryam Sedaghat; Maryam Askari



The Iranian Heart Joutnal

OFFICIAL QUARTERLY PUBLICATION OF THE IRANIAN HEART ASSOCIATION

ORIGINAL ARTICLES: CLINICAL SCIENCE

Effectiveness caraw ohnRedmai nhgnFamily Membe
Room During Heart Surgery and Angiographic Procedures

Rasoul Azarfarin; Ziae Totonchi; Mahtab Babaei; Azin Alizadehasl; Behshid Ghadrdoost;
Mohamadali Najafikhah; Amirreza Ehsani

CASE REPORT

Aberrant Left Subclavian Artery Associated With Kommerell Diverticulum Causing Severe Nausea
and Vomiting: A Case Report and Review of Literature

Mohammad Abassi Tashnizi; Atefeh Ghorbanzadeh; Nahid Zirak; Hamid Hoseinikhah; Aliasghar
Moeinipour

An Unusual Location of the Accessory Pathway on the Anteromedial Side of the Mitral Annulus
Shabnam Madadi; Zahra Emkanjoo; Mehrana Sharifi; Hadi Ahmadpour

INSTRUCTIONS FOR AUTHORS

FORTHCOMING MEETINGS

SUBSCRIPTION FORM

6570

7x74

7578

79-81
82-83

\'4

(@)6T BOZ ‘reulnor 1eaH ueluel|



'/

(2)6T BOZ ‘[eulnor UeaH ueluel)

Comparison of Bleeding Complications Between Primary PCl and Rescue PCI Procedures Farsavian et al

Original Article

Comparison of Bleeding Contigations Between
Primary PCIl and Rescue PCl f®cedures

Ali -Asghar Farsaviart, MD; Seifollah Abdi?, MD;
Mohsen Maadani?, MD; Hosein Farsaviarf, MD; Meisam Mojri 4, MD

ABSTRACT

Background: Bleeding during or after primargercutaneous coronary intention PCI) is the most
common nonardiac complication in patients treated éardiac ischemic events. Theepent
study aimed to compatdeeding complications between primary and rescuepRicledures

Methods: In a prospective study, the recorddds of 95 consecutive patients who underwent one of
the 2 procedures of primary P@h=90) or rescue PGh=5)were evaluatedl'he consequences
of bleedingwere assessed through the measuremendeaim hemoglobin levelbefore,
immediately after, ah 24 hours after the procedures. Withire hospitlization period and
before dischargeany occurrence of bleedingasrecorded.

Results:Regarding postoperative events, hematoma was revealed in 388 mimary PCI gup
and 20% inthe rescue PCIlrgup, with no significant difference(P=0.224). Additionally
gastrointestinal bleeding was reported in 2.2%hefpatients who underwent primary PCI and
none ofthosein the other group without anydifference (P=0.999). In total, postoperative
morbidty was seen in 5.6% itihe primary PCI goupand in 20% in theescue PCI gpup with
no difference P=0.314). he mean othe decreased level of serum hemoglobirthia primary
PCI goup and the rescue PCI gup was 1.22+1.31 and 1.33+0.,9fespective}, with no
difference(P=0.849).A multivariate linear regression mogdefter adjustmentfor the baseline
parametersshowed no difference between tAgrocedures regardindpe decreased level of
serum hemoglobin. Advanced age was the only varaidetopredict higher morbidity.

Conclusiors: Therewere no significant difference in posprocedural complications regarding major
bleeding between th@ procedures of rescl®ClandprimaryPCIl. The main predictor for
bleeding after PQlvasadvanced @e. (Iranian heart Journal 2018; B(2): 6- 12)

KEYWORDS: Primary PClRescue PCIBleeding
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Coronary heart disease is still an
important cause of deathround the
world. ' 2 ST-elevation myocardial
infarction  (STEMI) is a dangerous
manifesation of this disease and isnostly
caused by an acute occlusion of a major
coronary artery usually due to the disruption of
an atherosclerotic plaque with subsequent
formation of an occluding thrombviEffective
and rapid restoration dhe blood flow to the
ischemic myocardial tissue is the most
important initial goal in the treatment of
patients with STEMI. Primary percutaneous
coronary intervention (PCI) is the preferred
strategy for reperfusion in the treatment of
STEMI when feasible and when penfoed in a
timely manner®> Primary PCI has been shown
to be superior to fibrinolytic therapy®®
However, during or after primary PCI,
unfavorable events such hleeding may occur,
which can influence the prognosis negatively.
Although bleeding duringr after primary PCI
was long considered inherent to the modern
therapeutic approach, it is curtnseen as the
most common narardiac complication in
patients treated for STEMI. Bleeding
complications are associated with worse clinical
outcomes and adivge events such as
myocardial infarction, stroke, stent thrombosis,
and death®'? There are modifiable and non
modifiable risk factors for bleeding. The
choice, dose, and combination of antit
hrombotic and antiplatelet drugae probably
the most readilymodifiable risk factas. The
complexity of these medical agents is
increasing with regard to the number of agents,
regimens used, potency, mechanisiaction,
and duration of therapy.

The incidence of major bleeding in patients
with acute coronary syndme as repaed in
randomized trials varies betweeh6% and
more than 15%, depending dhe definition,
clinical presentation and treatmentof the
bleeding. *'*® Bleeding is an important
independent predictor of prognosis in patients
with STEMI following primary PCIl. Major

Farsavian et al

bleedingis associated with increasedyea6 s
mortality. *” Several potential mechanisms may
underlie the association between bleeding and
deterioration of prognosis. Bleedingay lead

to early cessation of dual antiplatelet therapy,
which might result in isadmia, hemodynamic
decompensatign stent thrombosis, recurrent
myocardial infarction or death ' * Further
bleeding with hypovolemia and impaired
oxygencarrying capacity might precipitate
hyperadrenergic state, hypotensi@amd heart
failure. Moreover, bleeding leads to a
prolonged ad complex hospital stay and may
require invasive monitoring. The impact of
bleeding onthe outcome varies with the initial
severity insofar as amore severebleeding
indicatesa greater the impaain the outcome %°
RescuePCl for STEMI is defined as
mechanical reperfusion for failed fibrinolysis.
The efficacy ofrescuePCl has always been
debated. Despite a high level of immediate
technical success and the positive impacthen
ventricular fundbn, conflicting data on
mortality have been reported® Several
historical explanations may be given. Initially,
rescuePCl was associated with a high-re
occlusion rate and increased mortality if
unsuccessful. Contrary to fibrinolysis, the rare
randomize trials onrescuePCl are
characterized by small study populations and
major differences in methodolog$’. Also,
there are a few studies that compared
complications and outcome of the two
procedures including primary PCI and rescue
PCIl especially in term of intraoperative or
postoperative bleeding. The present study
aimed to compare the bleeding complications
between primary PCI and rescue PCI in the
patients with coronary artery disease and
candidate for PCI.

METHODS

In the currentprospective studythe recorded
files of all consecutive patients with STEMI
who were referred to Rajaie Cardiovascular,
Medical, and Research Center within 1 year to
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undergo one othe 2 procedures of primary PCI
or rescue PCIl were evaluated. In this regard,
those withleft main involvement, candidadgr
open heart surgery, different types of
coagulopathies, ora previous history of
hemorrhagic disorderg/ere not assessed. The
p at i basdlire 6characteristics and clinical
data including demographic characteristics,
risk factors for coronary artery disease, oral
medication, severity of coronary artery
involvement asssed by coronary angiography,
and a previous history of any cardiac
intervention® were collected by rewing the
recorded files. The consequences of bleeding
were assessed through the measurement of
serum hemoglobin levelbefore, immediately
after, and 24 hours after the procedurks.
addition, history of using amtiatelet and
anticoagulant drugsvas also recorded. Within
the hospitalizationperiod and befiee discharge
any occurrence of bleedj such as cerebral
hemorrhagic andgastrointestinal bleedings
well as bleeding from the saphenous vein
source was recorded and its severity was
determined. Any a&ly mortality or
complicationwas recorded and the éngth of
hospital stay was assessed.

The esults were presented as mearstandard
deviatiors (SDs) for the quantitative variables
and were summarized by absolute frequencies
and percentages fdhe categorical variables.
The ®ntinuous variables were mpared using
the t-test or the nonparametric Manihitney

U test whenever the data did not appear to have
normal distributios or when the assumption of
eqgual variances a&s violated across the groups.
The a@tegorical variables were, on the other
hand, compred using h ®or Kisherexact test
when more than 20% of cells with expected
couns of fewer than 5 were observed. The
Pearsorcorrelation test was applied to examine
the association between the study s@e@s.
The main predictors forthe occurrence of
bleeding were assessed by multivariable
logistic regression modelg. For the statistical
analysesthe statistical software SPSS sien

Farsavian et al

20.0 for Windows (SPSS IncChicago, IL) was
used.A P valueof 0.05 or lessvasconsidered
statistically significant

RESULTS

In the present study, 95 patients were
categorized into2 groups of Primary PCI
(n=90) andRescue PCI @5). The mean age of
the patientswas 58.1812.65 yearsin the
primary PCI goup and 5760+8.35 yearsn the
rescue PCIl gup and 88.9% and@0% of the
patients in the 2 groupsere male, respectively.
As is shown in TBble 1, there were no
significant differences in terms ofthe
demographic characteristics, previous history of
cardiovascular disorders or cardiac
interventions, risk factors facoronary disease,
number of diseased coronary arteries,
biochemical laboratory parameters, and left
ventricular ejection fraction between th2
groups. All the subjects in both groups used
aspirin and also Plavix within the study period.
However, receivig lIb/llla inhibitors was seen
in 40% ofthe cases inthe primary PCI goup
and use of streptokinase was ngpd in 4 out

of 5 patients in therescue PCI @up
Regardingthe postoperative events, matoma
was revealed in 3.3% in th@imary PCI goup
ard 20% in the rescue PCI @up, without
significant difference ([P=0.224). Further
gastrointestinal bleeding was reported in 2.2%
of the patients who underwent primary P&hd
none of the patients in thather group with the
difference not constituting  aistical
significance (P=0.999). In total, postoperative
morbidity (defined as the presence of at least
one of the hematoma or gastrointestinal
bleeding) was seen in 5.6% time primary PCI
group and in 20% inthe rescue PCI up
there was no statistiltya significant difference
between the 2 group$=0.314). The mean of
the decrease level of serum hemoglobin in the
primary PCI goup and rescue PCI gpup was
1.22+1.31 and 1.380.90 regectively with no
statistically significant difference P=0.849).
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Table 1. Baseline characteristics and clinical data

Characteristic

Primary PCI (n=90)

Rescue PCI (n=5) |

13.3%, 38.9% and 47.8% in therimary PCI
group and 20%, 40%and 4% in the rescue
PCI goup(P=0.898).

P value

Male gender 80 (88.9) 4 (80.0)
Age,y 58.18 + 12.65 57.60 + 8.35 0.890
Previous PCI 12 (13.3) 0
Previous CABG 3(3.3) 0
Previous CSA 8(8.9) 1 (20.0)
Previous UA 1(1.2) 0
History of HTN 35 (38.9) 1 (20.0) 0.647
History of DM 27 (30.0) 1 (20.0) 0.999
History of HLP 29 (32.2) 1 (20.0) 0.999
Family history of CAD 15 (16.7) 0 0.999
Number of involved vessels
One 44 (48.9) 2 (40.0) 0.158
Two 22 (24.4) 3 (60.0) ’
Three 24 (26.7) 0
Use of lIb/Illa inhibitor 36 (40.0) 0 0.153
Use of streptokinase 0 4 (80.0) <0.001
Serum level of FBS 136.98 + 58.91 119.60 + 31.41
Serum level of LDL 112.10 + 37.53 91.00 + 47.76 0.445
Serum level of HDL 46.00 + 17.05 39.00 + 4.83 0.053
Serum level of TG 144.59 + 56.13 119.25 + 65.12 0.497
LVEF, % 38.18 + 9.53 36.00 + 14.32 0.753

Farsavian et al

PCI, Percutaneous coronary intervention; CABG, Coronary artery bypass grafting;

HTN, Hypertension; DM, Diabetes mellitus; HLP, Hyperlipoproteinemia; CAD, Coronary artery disease;
FBS, Fasting blood sugar; LDL, Low-density lipoprotein; HDL, High-density lipoprotein; TG, Triglyceride;
LVEF, Left ventricular ejection fraction

The multivariable logistic regression model the decreased level of serum hemoglobin when
illustrated a slight higher prevalence rate of adjusted for the baseline parameters (Table 3).
morbidity following rescue PCI compared with ~ Advanced age was the only variable capable of
primary PCl (Table 2). Moreover, using a predicting higher morbidity in the patients

multivariate linear regression model showed no undergoing PCI.
difference between &2 procedures regarding

Table 2. Multivariate logistic regression model

Item P value Odds Ratio | 95% ClI

Primary PCI 0.049 0.033 0.00171 0.979
Age 0.058 0.905 0.8177 1.003
Previous PCI 0.202 5.764 0.390i 85.127
History of HTN 0.311 3.519 0.30971 40.081
History of DM 0.664 1.685 0.16071 17.717
History of HLP 0.377 0.276 0.0161 4.780
Family history of CAD 0.471 2.897 0.1617 52.175
Number of involved vessels 0.551 0.970 0.8781 1.072
LVEF 0.246 0.452 0.1187 1.728

PCI, Percutaneous coronary intervention; HTN, Hypertension; DM, Diabetes mellitus;
HLP, Hyperlipoproteinemia; CAD, Coronary artery disease; LVEF, Left ventricular ejection fraction

)4

(@)6T BOZ ‘feuinor ueaH ueluel|



'/

(2)6T BOZ ‘[euinor LesH ueluel|

10

Comparison of Bleeding Complications Between Primary PCl and Rescue PCI Procedures
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Table 3. Multivariate linear regression model

Item | Beta P value
Primary PCI 0.007 0.971
Male gender -0.029 0.867
Age 0.086 0.581
Previous PCI 0.110 0.512
History of HTN -0.254 0.153
History of DM -0.017 0.923
History of HLP -0.099 0.575
Family history of CAD 0.001 0.997
Number of involved vessels -0.271 0.080
LVEF 0.113 0.484

PCI, Percutaneous coronary intervention; HTN, Hypertension;
DM, Diabetes mellitus; HLP, Hyperlipoproteinemia;
CAD, Coronary artery disease; LVEF, Left ventricular ejection fraction

DISCUSSION

undergoing primary PCIR=0.35). The authors
reportedno significant differencesn bleeding

The present study aimed to assess and compare associated withthe use of theGP Ilb/llla

the outcome of th& procedurs of primary PCI
and rescue PCI, especially regarding
hemorrhagic events. Because the bleeding
complication is common following PCI
procedures, we considere®@ indices of
hematoma and gastrointestirdkeding as the
main study point. We first showed that only 5%
of the patients underwent rescue PCI. In,fact
because this procedure is routinelynsidered
for patients with failed fibrinolysis, the
presence of failed fibrinolysis was indicated to
be low in our study population and thus most
patients were candidatdor primary PCIl. We
also showed no differenage the occurrence of
hematoma and gastrointestinalbleeding
between the 2 procedures. blvever our
multivariable regression modeillustrated a
slightly higher rate of morbidity in rescue PCI
than in primary PClwhich is not a higipower
finding becaus®f the small sample size of the
study population Furthermore a decreased
level of hemoglobin was a rare event following
both procedures without a statistically
significant difference between the 2 study
groups In fact, rescue PCl is as safe as primary
PCI to provide arterial blood supply to ischemic
tissues.

Comparisons obur results withthose of other
studies showconflicting results. In a study by
Ellis et al,? it was observed that the incidence
of major bleeding was 8% irthe patients
undergoing rexcue PCl and 6% in those

receptor antagonist, procedural success, or
major adverse cardiac event8 Di Mario et al
2" reportedmajorbleeding in10 patients in thie
primary PCIl group and/ in thdr standard
care/rescugroup (3.4% vs 2.3%P=0.47). In
another studythe rates of death/myocardial
infarction andbleedingcomplications were
significantly higher in the hrombolysis
with rescuePClgroup than inthe primary PCI
group (10.0% vs 1.0%P=0.0380 and 28.10%
vs 8.91%; P=0.0001, respectively)?® With
respect tdhe predicton of major complications
after PCIl, we managed toshow only the
predicting value of advaed age for morbidity
following the procedure. Kinnaird et &°
demonstrated that the patients  with
majorbleedingwere older tharthose who had
minor or nobleedingand more often
experienced imaprocedural complications such
as emergency use witra-aortic balloon pumg
The authors also reported that theltivariate
logistic regression analysialso identified the
use ofintra-aortic balloon pumg procedural
hypotension, and agever 80 yearsas the
strongest predictorsf majorbleeding. In this
regard, we only considered some postoperative
variables asthe predictors of theoutcome
whereasmore intraoperative and postoperative
indices should beaken into consideratioas
the main indicators for po$tCI morbidity.

In conclusion, therewere no sgnificant
differences in postprocedural complications
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Antman EM, Hand M, Armstrong PW, Bates
ER, Green LA, Halasyamani LK, Hochman JS,
Krumholz HM, Lamas GA, Mullany CJ, Pearle
DL, Sloan MA, Smith Jr SC. 2007 Focused

regarding major bleeding between th2 9.
procedures of rescl®ClandprimaryPCIl. The

main predictor for bleeding after PGkas
advanced agamong our study population
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Original Article

Imperative Role of Hucationof ICU Nursesregarding Postoperative
Pain Management Ater Pediatric Cardiac Surgery

Mohsen Ziyaeifard', MD; Rasoul Azarfarin®, MD; Khadijeh Zamani*'MS;
Azin Alizadehasf, MD; Yasaman Khalili, MD; Maryam Moradian *, MD;
Zahrasadat Koleini', MD; Hamidreza Pouraliakbar®, MD

ABSTRACT

Background: Management and evaluation of pain in childcambe challenging due to difficuds in
expression and verbalizatiomhe imperative role of nurses tine assessment andamagement
of pain should be considered. The aim of this study was to evaluate the ttudeenfucation of
ICU nurses in pain assessment and mmegsent in order to reduce poperative painn
children.

Methods: In this clinical trial, 146 chilten agd 3 to15 years who underwent cardiac surgery were
allocatedto 2 groups. Theantrol group (n=73)wasmanaged routinelin thatanalgesicsvere
administered as needed the discretion otach anesthesiologist. the trainednurses gup
(n=73), the ICU nurses received an education program includangain assessment and
treatment protocol. In both groups, pain scores were evaluated and recorded accditng to
Wong Baker FACESPain Rating Scale otie first and second postoperative day. Analgesic
were administered to alleviate moderate and severe gainthe nurse was asked to record all
pain scores and analgesic drug doses.

Results Pain scores othe secondlay decreased in both group3(0.001) however this decreasing
trend was steepen the patients with trained nurses. Analgesic use was highee imained
nurses goup than in thecontrol group (P=0.0001).The postoperative use oédative drugs in
thetrainednurses gpupwas less thathat in thecontrol group on thefirst possurgical day but
not onthe second dayPE0.120).

Conclusiors: Implementation ofour pain managerant protocol by ICU nurses lgd an increase in
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analgesiaise andh decrease in sedative drug administration and better pain control in pediatric

patientsundergoing cardiac surgenyanian heart Journal 2018; B(2): 13-19)
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posbperative complication and an  effecs of educationof ICU nurses to use a
unpleasant experience which many standard protocol for pain assessment and

children encounter, mostly in cardiac surger measurement in hddren in order to reduce

! Therefore pain management in these patients posbperative pain.

isd albeit challenging a major priority. **

Paincanaffect the healing processcreasehe METHODS

metabolic rate and result in chronic pain.

Postoperative pain management can reduce the In this clinical trial, 146 pediat patients

Pain is an important and devastating aim of the presenstudy was to evaluatthe

length of hospital sty andimprove quality of candidatedor cardiac surgery were allocattwl
life, healing process, respiratory functjcemd 2 groups. Patients were included if they were
oral intake.*® Furthermore physiologi@l and aged betweerd and 15 years, were extubated
psychological distress habeen reported in within 24 hours after surgerand had parental
pediatrics confronting pair. consent forerrolment. Patients with underlying
Pain assessment and management in children diseasssuch as thosadmitted tathe operating
could be challaging owing to their difficulties room while intubatedthose who wereritically

in expressig and verlalizing their exact point ill with their sternum left openand those with

of pain and severity. Moreovepain is often already prescribed pain relief medications were
not treated adequatefnd that is whydifferent also excluded from the studyith the approval
scales for pain assessment have been suggested.of the medical ethics committee of the
237 The imperative role of mmes in the university, written informed consent was
assessment and management of pain should beobt ai ned from the patien
considered.®> To manage posperative pain The control group (n=73) was managed
nurses in the intensive care unit (ICshould routinely in that analgesicawvere administered
be aware othe importancef painandseek to as needed at the discretion of eah
control it. Due tomisunderstandirgregarding anesthesiologist. In both groups, pain scores
pain score, various methods and protocols  were evaluated and recorded accordinght®
have ben proposed to date to improwarseo WongBaker FACES Pain Rating Scale oie
skills. first and second postoperative dayRe
Both pharmacological and nggharm&ological evaluation of pain waperformed 30 minutes

methods to treat pagperative pain have been  afterwardif analgesic drugs were adnistered
proposed. Pharncalogical agents include to alleviate pain and the nurse was asked to

opioid and noropioid drugs which shoull be record whether they had any injections.
administered properly on the basis of pain Additional administration of drugs was
scores.  Nonpharmacologial approaches supervised by the physician. After a week
include a comforting environment apdrental another 73 pediatric patients wenetered into
reassurance and presencéd. ° Therdy, the study frainednurses goup). The evaluation
refinement of pain scosas of vital importance. of pain was as aforementioned; howewre
Children are often undenedicate for the fear nurses were provided with specific information
of respiratory depressioff. and protocol forpain management. If the

Despite variousvailablemethods, studies have p at s pam scdre was 4 and abptie nurse
shown that pain management to achieve would inform the physician. Again after 30
optimal levels can be challenging and often not minutes re-evaluation was recorded. According
well understood. Pain after cardiac anesthesia to the score pajnthe child was treated with
has many side effegtsherefae, a thorough certain pain relief medication and doses. The
understanding and manawgent is crucial. The scale was described as follswno pain (0),
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mild pain (13), moderate pain (4), and
severe pain (7L0). The firstlevel pain relief
was managed with neopioid drugs
(paracetamol 15 mg/kg). Moderdtesevere
pain wasrelieved with morphine sulfate (0.1
0.2 mg/kg every 4 houysor fentanyl (12
Hg/kg every 3060 min).

Statistical analysis was performed with
Statistical Packagéor Social Sciences (SPSS)

Ziyaeifard et al

for Windows, version 16.0 (SPSS Inc, Chicago,
IL, USA). Thelndependent Sampléslestwas
used to comparéhe mean values between the
groups.The Manifi Whitney U test and thes’
test wereemployedto compare differences in
the nonpaametric data and nominal data,
respectivelyA P valueequal to or smaller than
0.05 was considered statistically significant

(Fig. 1).

Wong-Baker FACES Pain Rating Scale
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Used with permission. Originally published in Whaley and Wong’s Nursing Care of Infants and Children.
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Figure 1. Wongi Baker FACES Pain Rating Scale

RESULTS

The demographic parameters and surgical data
are presentein Table 1. Although significant
differences were seen interms of age and
weight between the 2 groupshere were no
meaningful differences regardingthe other
demographic data. Of the total of 146 patignts
78 were male whereas 68 were women.
Thoracobmy was les$requentthan sternotomy
in both groupsand the difference in surgical
incision was not statistically sigmant
between the2 groups P=0.087). The ptients

in thetrainednurses goup hadaslightly longer
intubation time than the control group
(P=0.009); however, our assessment and
evaluation of pain was stad after the
extubation othechildren.

In the control group, the pain score ranged
between 4 and 5mothe firstpostoperativeday
anddecreased to about 2 3date in the dayln
contrast,in the trained nurses goup the pain
score was lower (about 2) earlier onthe first
day. Overall the pain scores otie second day
decreased in both groupstill, this trend was
statistically significant in thepatients with
trained nursesf<0.001) (Table 2)

Opioid (mostly morphine) uge was higher in
the trained nurses goup than in thecontrol
group on both first and second postoperative
days (Table 3). While the use of
sedative/hypnotic drigg (mostly midazolam)
after surgery in thdrained nurses goup was
less thanthat in thecontrol group on thefirst
and second postoperative dayhere wasno
differencebetween the 2 groupsn the second
day(Table 4)
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Table 1. Demographic values and surgical data in the study groups
Trained Nurses

Control Group

Group (n=73) (n=73) Puelie
Age, y 5.47+2.94 6.62+3.73 00. 00
Weight, kg 19.02+11 21.96+11.79 00. 00
Sex:
male (%) 46.6 60.3 0.091
female (%) 53.4 39.7
Diagnosis:
cyanotic (%) 41.1 41.1 0.263
non-cyanotic (%) 58.9 58.9
Surgical approach:
open (%) 84.9 83.6 0.824
close (%) 15.1 16.4
Surgical incision:
sternotomy (%) 89.5 94.5 0.087
thoracotomy (%) 10.5 5.5
Intubation time, h 10.47+5.77 8.32+3.86 0.009
Table 2. Wongi Baker FACES Pain Rating Scale in both groups
Trained Nurses Control Group P value
Group (n=73) (n=73)
Postop. day 1 2.36+0.48 4.99+.1.99 0.0001
Reevaluation after 30 min 2.33+0.47 3.40+1.44 0.0001
Postop. day 2 2.37+0.75 4.12+1.84 0.0001
Reevaluation after 30 min 2.30+0.46 3.18+1.27 0.0001

*All the data are expressed as means + SDs.

Table 3. Analgesic drugs used for pain management in both study groups
Second Postop. Day

First Postop. Day

management

Ziyaeifard et al

Trained Nurses | Control Group Trained Nurses Control
Group (n=73) Group Group
Paracetamol 5 (6.8%) 15 (20.5%) 7(9.6%) 16(21.9%)
Morphine 26(35.6%) 0 28(38.4%) 0
Morphine+Paracetamol 8(11.0%) 0 0 1(1.4%)
Fentanyl 0 0 0 1(1.4%)
No analgesic use 34(46.6%) 58 (79.5%) 38(52.0%) 55(75.3%)
Total 73 (100%) 73 (100%) 73 (100%) 73 (100%)
P value 0.001 0.001
Table 4. Sedative drugs used in both study groups
Trained Nurses Control Trained Nurses Control
Group Group Group Group
Midazolam 0 21(28.8%) 0 3 (4.1%)
Phenobarbital 0 0 0 1(1.4%)
No analgesic use 73(100%) 52(71.2%) 73 (100%) 69(94.5%)
Total 73 (100%) 73 (100%) 73 (100%) 73 (100%)
P value 0.001 0.120
DISCUSSION pain severity in chdren undergoing heart

The results of the current study showed that
education in ICU nurses about pain assessment
and managememnwas able toreducethe pain
score onthe second day effectively. Pain
protoc®l confea acceptable
insight to ICUstaff andalleviate posiperative

surgery. The mplementation ofthe protocol
increasesuse of opioids and decreases sedative

drug administration. Nowadayhildren still

encounter pa throughout their ICU stayand
their parents complain about their miserable

experience. Uncontrolled pain is still athigh

level.
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Pain is a unique expencewhich has different
expressions in individualsit is a serious
complication inthe postoperativeperiodwith a
high prevalence management of this serious
condition may be challengidgespecially in
children whocamot exactlydescribe theipain

or other serious pathophysiologigdeasuring
the severity of paiim children is problematimn
that they are unable toexadly certify the
location andseverity of paint**

Physiological and psychological improvement
by pain management has beeeported in
previous studiesPaincontrol and management
via routine protocols is expedient fgratients.
1214 Although subjective complaits of pain are
the most important tool fahe measurement of
the severity of painchildren are not able to
describe their pain efficiently’>*® Therefore
the use of variousscales such athe Wong
Baker FACES Pain Rating Scalecan be of
major benefit. Notably, efficient pain
management in the first few days afsemwgery
may increasingly lower posperative chronic
pain. ***’ Previous studies have indicated that
severe pain on the third pasgterative day could
be estimated as a predictor for chronic pHif’
Previous studiehavestatal a higher incidence
of chronic pain in younger age$. Pain could
impedethe process of healingand untreated
pain may lead to chronic pain and affect other
body organs. *® Increased catecholamine
release and stress hormones could influence the
patient 6s shemodynamic
In the presentstudy we demonstratedhe
benefts of using pain scatesuch as th&/ong
Baker FACES® Pain Rating Scale and training
ICU nurses for pain deteon insofar as there
was a reduction inpain and a decrease in
opioid-based analgesic consumptiom the first
postoperative dagmong the study population
Given the frequentontact between nurses and
patients therole of the formelin pain reduction
and managementis of great significance
Efforts have been previously made to
understandmeasureand record childreh pain
levels with a viewto controlling theirpainfully

Ziyaeifard et al

and \arious guidelines and protocols have been
proposed’®™ The wse of subjectve tools and
description of pain asmild, moderatge and
severecan help nursesmeasureand thereafter
alleviate childrerd spain following surgery
Recentstudies have emphasized cgrtain pain
measurementtools especially in specific
groups like pediatas. To that end, educatioof
nurses in the ICU has beem major goal.
Needless to sayproper pain management
strategiecansubstantially decrease complaints
of pain *

CONCLUSIONS

The results of the currerdtudy suggest the
imperative role ofproper pain management
education in ICU nurses in tandem with
meticulous drug selectioriThe rursesin our
study found the scale an easy tool fdhe
desciption and assessment of pain. The
development and clinical implementation of
pain  management protocols alogside
conventional pharmacotherapy is of outmost
importance in establishing standards and
validating guidelines to offer solutions and
render effective treatments.

Limitations

Our researclhassome limitationsFirstly, the
allocation of patient¢o each group wasnot
randomized. Indeed, we studied tleentrol
group in the first step andl week later set up
the training course and then studied the second
group. Accordingly, t his study
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experimentatdandond z@&@don

Secondlywe didnot evaluate the pain scoaé¢
different hours of the dayt is also deserving of
note thatthe children in thetrained nurses
group were about lyear younger thartheir
counterparts in theontrol group (statigically
significant difference)however it seemsthat
this different exerted neneaningful impacon
pain assessment and treatment in our study.
Thirdly, we did not follow up the patientsith
respect to chronic pogterative pain
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Association Betwee@ccupational Stress and Risk Egors of

Cardiovascular Diseasa Locomotive Operators
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Reza N&i Amjad * PhD; HosseinMarioryad ° PhD; Alireza Khammar, MSc?®:

Monir Alimohammadi, MSc’; Mohsen Poursadeghiyar?, PhD
ABSTRACT

Background: Occupational stress the leading cause of many disorders in employ&gsiers are a

high-risk group for work-related stress. The purpose of this study was to determine the
associationbetweencardiovascular risk factors and occupational stress among locomotive
operators.

Methods: This crosssectional study recruited50 locomotive operatord.he Osipow questionnaire
was used to measure stress. After 10 hours of fasting, systolic and diastolic blood pressures
were recorded. Intravenous blood samples were also taken. Two groups of job stress were

i ncluded as HRAdavievriaad e dsntdractsesicom gaanl and dlbeut e
Manri Whitney U test wasutilized to compare the risk factors of cardiovascular disease
betweerthe 2 groups. Thesaociation between educatitavel and job experience was assessed
using thes’ test.

Results:Of the 350 participants, 250 (71.43%dividuals reported average-acute stress, 30 (8.57%)

reportedacute stressand 70 (20%) reported average stress. There was a significant relationship
between educatiolevel and job experienceP?€0.000). There wreno significant difference
betweenthe 2 groupsin the smoking rateR=0.92), trglyceride level P=0.55) and diastolic
blood pressureR=0.21), while thetrivial and triviatto-average stresgroup had significantly
higher blood glucose levelsPE0.0249 and systolic blood pressureB=0.000) than the other

group. Finally,the blood cholesterol level in tteverageto-acute and acute stregsoup was
significantly higher than that of thethergroup £=0.000).

Conclusions: High rates of occupatial stress were reported the studiedlocomotive operators.

Stress may have effects on blood glucdsglyceride,and cholesterolevelsin this job group.
(Iranian heart Journal 2018; B(2): 20-26)

KEYWORDS: Risk factors, Cardiovascular diseasec@pational stress, Osipow,
Locomotive operators, &diovascular risk factors
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Occupational Stress and Risk Factors of Cardiovascular Disease

ardiovascular disease is the masuse

of mortality in developed countries

inasmuch as it isesponsible for more
than 50% ofall mortalities * In spite of a
decline inthe fatality from heart disease
recent years, the frequency of chronic heart
disease is still high in modern societi€s
Therefore, cardiovascular disease remains a
critical public health problem for coungs and
their healthcare organizations The
occurrence of cardiovascular disease is greatly
determined by its risk factar§ The increased
mortality rate is frequently attributed to the
associative risk factors of cardiovascular
disease such as tobacconsumption lack of
physical activity, hypertension, overweight,
hyperinsulinemiaand hypercholesterolemia
Occupational stress is physical and
psychological strain which happens when there
is an inconsistency between the objective or

cognitive demandsfor the job and the
i ndividual 0s it chasp been b i
described as the feeling of pessimistic
emotional states such as disappointment,
reduced work undertaking, occupational
discontent, poor  motivation, anxiety,

depressionard unhappiness attribed to job
related factors’

Occupational stress is associated with various
types of chronic health problems such as
hypertesion and cardiovascular diseasg.
Previous studies have demonstrated the role of
stress in the development of cardiovascular
disease ? with certain relationshipdbetween

occupational stress and hypertension and heart

disease®° In addition, according to the recent
review studies, a relationship exists between
psychosocial stess and cardiovascular
diseasé!

According to the lerature, 30% of workers
suffer from workrelated stress in the developed
countries and the rate oforkers with stress in

Z,

a
n= 2

+Z, )3 P P)

(1.96+1.28J 20.5 0.5
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the undedeveloped countrieis worse tharthat

in the developed societies™*? Higher
incidence rate of cardiovascular disease wer
found betweershift workers andous and taxi
drivers ** A previous study showed that the
level of occupational stress was high among
public transport driverswho were exposed to
various stressors due the nature and typef
their jon '* The relatioships between stress
and cardiovascular risk factors such as diabetes,
body mass index, hypertension, hyperlipidemia,
smoking, and triglyceride level have been
previouslyinvestigated andhese studies have
reported conflicting result$>*°

Based on thebove information about the high

prevalence of heart disease and stress as a risk

factor for cardiovascular diseasge soughtto
detemine the relationship between
occupational stress and the rate of
cardiovascular disease in locomotive drivers.

ity METHOD S

Participants

This study wasconducted as a crosgctional
descriptiveanalytical research in 2015. The
samping method was cluster sampling, with
each clustebeinga province in Iran. From each
cluster, 29 subjects weisampled and also from
Tehran Povince 31 subjects were participated.
The study group was comprised of 350
locomotive operators in 12 provinces of Idan
namely Azerbaijan Fars, Lorestan, Khorasan,
Mazandaran, Markazi Semnan, Tehran,
Khuzestan, Yazd,lsfahan, Hormozgan, and
Zanjan In this study, based on 95% confidence
interval, 8% error level, and 80% study power,
a total of 325 samples were estimated tbe
sample sizeFinally, given achurn rate of 10%,
350 samples were collected. The following
formula was used to estimatke samplesize
based on thaforementionedhformation:

325

d2

(0.08F

\'4

(2)6T BOZ ‘reuinor 1eaH ueluel)

21



'/

(2)6T BOZ ‘[euinor LesH ueluel|

22

Occupational Stress and Risk Factors of Cardiovascular Disease

ThePoAin this formula
stress in locomotiveperators. According to the
literature, no published study has reported the
prevalence of job stress in locom@&perators

in Iran; therefoe, to determine the sample size
for the present study,we considered a
prevalence rate &f0%for stress.

Measurements

A questionnaire was used for gathering
demographic and job stress information. The
guestionnaires were Iéd through interviewing
the respondents. For measuring job stréss,
Osipow questionnaire (reviewed in 1998) was
used " The questionnaireconsists of 60
guestions grouped ir6 subscales with 10
guestions in each subscale. The answers were
ranked bas® ona 5point Likert scale (1 to 5).
The total score of allthe questions was
calculated and interpreted according to the
manual of the questionnair€he scores ranging
between 60 and 119 wereferred to a mild
stress,betweenl20 and 179 as averagersss,
betweenl80and239 as averagi-acute stress,
andbetween240and300 as acute stress. Based
on the scores of the Osipow questionnaire, the
subjects were divided into 2 groupfe mild
and mildto-average stressgroup and the
averageto-acute andacute stresgyroup The
validity and reliability of the questionnaire has
been confirmed in previous studied® A
guestionnaire was used gather job experience
and level of education.

All subjects with at least 3 years of job
experience were includednd individuals with
any higory of diabetes or heart diseased
those using medications for hypertension,
hyperlipidemia, blood pressyrandcholesterol
were excluded from the study.

All the participants weregiven a written
information sheet about thetusly ard were
asked to refer ta healthservice center after 10
hours of fasting for blood lipid and glucose
measuremenas well assystolic and diastolic
blood pressure tes(The tests were confirmed
by an attending physicignThe test was carried

Shahbazi et al

ot in tthe eitting mpasitioa lusng @ estanoldrd

mercury manometer after a short resting time.
The result was the average Bfconsecutive
tests. Additionally, an intravenousblood
sample wvas taken to check cholesterol,
triglyceride, and blood glucose level
concefrations using an automatic analyzer.

Statistical Analysis

In this study, the resul@rereported in2 parts.

In the first part, descriptive statistics weaused
to describe the frequenciasnd percentageor
the prevalence of occupational stress ire th
locomotive operators and in the next part,
inferential statistics were conducted after
performingthe ShapiroWilk test to assess the
normality of the variables. In additiorthe
test wasapplied to evaluate the association
between the level of educationand job
experience in th@ groups affected by stress.
Further comparisons were made in termgiod
smoking rate; glucose, triglycerideg and
cholesterol level and diastolic ad systolic
blood pressurebetween the 2 groups using the
Manri Whitney U test The dita wereanalyzed
using SPSSyersion 16.0 (SPSS Inc, Chicago,
IL, USA).

RESULTS

In the present study, 350 locomotive operators
participated. The age range dhe study
populationwas between 24 an&9 years with
the mean age of 36.7+£8.13 yeaamd all the
subjects were male. The average vimgkhours

of the locomotive operators were 13.62+3.64
hours and 59 (16.86%) of the study samples
repored to be smokers. The kevof dholesterol
was higherthan 200 mg/dLin 39 (11.14%)
participants triglyceride level was above 240
mg/dL in 21 (6%) systolic blood pressureas
higher than 140 mnHg in 11 (3.14%) and
diastolic blood pressumgas higher than 90 mm
Hgin 17 (4.86%)

The results ofhe Osipow questionnaire showed
average stressin 70 (20%) participants
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averagdo-acute stress 250 (71.43%) and
acute stress iB0 (8.57%). Thereforer0 (20%)
participants were placed in thmeild and mild
to-average stresgroup and 280 (80%) inthe
averagdo-acute and acute streggoup. The
Shapird Wilk test to assess the normalitytoe
variables showed that the distribution fortak
variable® namelyblood glucosgetriglyceride,
andcholesterol levelanddiastolic and systat
blood pressus® was not norma{P=0.000).

The frequenciesof education level and job
experience in both gr@s are demonstrated in
Table 1. The esults of t h e® amalysis
confirmed that there was a significant
association between the level of education and
job stressin both groups. Additionally job
experience and job stress had significant
asociations in both groups P£0.000).
According to this result,the association
between the age level and job stra@sghe 2
groups was significant (Table 1).

Shahbaziet al

Therewas no significant difference between the
2 groupsin terms of smoking per day. On the
other hand, the mean difference islood
glucose levels between th2 groups was
determined andt was significantly higher in
the trivial and triviatto-average stresgroup
than in the averagego-acute and acute stress
group £=0.024). No significant difference was
found between th2 groupsapropoghe level of
blood tiglycerides P=0.55). The level of blood
cholesterol in themild and mildto-average
stressgroup was significantlyhigher thanthat

in the othergroup @=0.000). For diastat
blood pressure, there was noonsiderable
difference between the 2 groups0.21). The
mean difference insystolic blood pressure
between the2 group was reported to be
significantinsofar aghe systolic blood pressure
average inthe subjects with trivial and trivial
to-average stress was higher thémat in the
subjects with gerageto-acute and acute stress
(P=0.000).

Table 1. Association between the level of education and job experience in both groups affected by stress
First Group n=70

Parameter

Second Group ~

(20%)

n=280 (80%)

Level of education
High school 23 (32.86) 28(10.0)
Diploma 28(40.0) 197(70.36) 0.000
Associate degree 19(27.14) 55(19.64)

Job experience (y)
1-10 24 (34.28) 173(61.78)
11-20 19(27.14) 51(18.22) 0.000
>20 27(38.57) 56(20.0)

Age (y)
20-30 16 (22.86) 122 (43.57)
30-40 27 (38.57) 97 (34.64) 0.006
40-50 22 (31.43) 47 (16.78) ’
>50 5 (7.14) 14 (5.00)

*Trivial and trivial-to-average stress **Average-to-acute and acute stress

Table 2. Comparisons of the cardiovascular risk factors between the 2 groups affected by job stress

Second Group

*Trivial and trivial-to-average stress **Average-to-acute and acute stress *** From the Manni Whitney U test

Risk Factor First Group (n=70) (n=280) P value™
Smoking rate (per day) 3.11+£11.2 3.25+8.9 0.92
Blood glucose level 97.2+ 42.7 85.3+12.3 0.024
Blood triglycerides level 179.2+103.3 171.4+78.3 0.55
Blood cholesterol level 145.3+32.7 194.3+£17.6 0.000
Diastolic blood pressure 76.2+21.8 79.6x11.7 0.21
Systolic blood pressure 132.2+13.2 113.3+13.1 0.000
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DISCUSSION

The present study was conductedd&iermine
work-related stress and its association vifia
risk factors of cardiovascular disease. A
relatively high rate of job s#ss was observed
in this study insofar aaverage and acute stress
was obsered in 80% of the participants.

The correlation between smoking and stress
was positive buhot significant. Kouvonen et al
15 (2005) reported norsignificant relationship

in this regard Pelfrene et al®® (2002)
demonstrated no significant relationship
between the risk factors of cardiovascular
diseasand job stress. The results of the present
study are consistent with the findings of the
previous studies in this regard. At any rate,
considering the crossectional nature of the
current study and the nedive correlation
between job stress and the risk factors of
cardiovascular deasein the long term, further
studiesare needed to determine the probable
correlation between stress atite risk factors

of cardiovascular disease

We found a significant ahstrong correlation
between job stress and blood glucose.
Golmohammadi et af® (2006) conducted a
study on diabetic patients and found a
significant relationship between job stress and
diabetes. However, their resultgre not
perfectly comparable with éfindings of the
present study due the use oflifferent tools in
the studies. Belkic et &' (2004) reporteda
significant correlation betweethe risk factors

of cardiovascular disease, whereti®e results
reported by Demiral et af* (2006) did not
confirm those findings.The results of the
current studyareconsistenwith the findings of
the studycarried out by Belkic et & (2004).

We found a nonsignificarmelationship between
occupational stress and blood triglyceride levels
and a significan correlation between
occupational stress and blood cholesterol levels.
Previous studies such #®seperformed by Su

et al®® (2001) and Netterstrom et & (1991)
demonstrated no significant relationship
between stress and high blood cholesterol

Shahbazi et al

levels In contrast a survey performed by
Kobayashi et af® (2005) found a significant
and positive relationship between high blood
cholesterollevels and stress, whiclehimes in
with our results. The probable reasons for the
different findings maybe relatedto the nature
of the currenstudy and the cultural divergence
whendesigrnng the questionnaire. Furthermore,
Kobayashi et af® (2005) and Yadegarfar et al
26 (2010) determined no significant relationship
between stress and high blood triglyceride
levels,which is in agreement with the results of
the present study.

Our results showed significant relationship
between stress, level of education, job
experienceand age. According to the results of
a study conducted by Balakrishnamurthy and
Shankar 2’ (2009) younger subjects
experienced higher levelof stress. The main
reasons fothe incidence ohigher stress among
younger workers may b@& consequence of
their comparatively low level of work
experience in a new environmieihe results of
the present stly are concordantwith the
findings of the previous studiés this field

We observed highdiastolic blood pressure
among the participants, buthere was no
significant relationship between high diastolic
blood pressure and job stress. A large survey in
the city of Tehranent i t | ed
(1997), reported high diastolic blood pressure
in about 23% of the populatioff Warren et al

26 (2010) found no relationship between job
stress andthe risk factors of cardiovascular
disease althoughthey obgrved ahigh rate of
stress among their studyparticipants. Our
results are inconsistent with those reported by
Warren et af® (2010).

Study Limitation s

The results bthe present study (as a cress
sectional study) are less reliabthan those
reported ly studies conducted in a longer period
of time. Therefore, our results cannotdrawn
upon as a basis to claim that there is no
relationship between job stress atite risk

ifHe al
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factors @& cardiovascular diseasd.ongterm
studies are required to find the praible
relationship and confirmhe validity of the
results. Another limitation of the current study
was the participast Gelatively low level of
concentratiorwhen filling out the questionnaire
during the interviewbecauseto avoid an
inconvenience to thiocomotive operatorswve
conductedthe interview session at the end of
their work shift. Poor cooperation of the staff
due to their time shortage was another
limitation of the study.

CONCLUSIONS

The majority of the participantsn the present
study suffered from high occupational stress.
Nonetheless no significant relationship was
found between job stress atite risk factors of
cardiovascular disease, which nmsg/due to the
nature of the study(crosssectional and the
relativeyoung age of the parfgants.
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Original Article

Comparison ofLeft Ventricular Ejection FractionMeasurements by

\'4

Echocardiography and Contrast Ventriculography:
A Study on alLarge HospitalizedPopulation
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Masomeh Lotfi-Tokaldany*,MD, MPH:; Neda Ghaffari-Marandi', MD;

Elham Hakki Kazazi', MD; Mehran Mahmoodian®, MD; Seyed Hesameddin Abbasj MD

ABSTRACT

Background: The evaluation ofheleft ventricular ejection fractio(LV EF) is important for predistg

mortality and identifying highiisk patients. We aimed to identify factors affecting the variation
in the LVEF measurement via echocardiography and contrast left ventriculography (CVG).

Methods: A total of 4422 paents (mean age=59.0+10.52 yange22i88) who underwent

echocardiography and CVG within the same hospitalization peridd (@+day intervals) were
included. Data were obtained from the Echocardiograplaya Bank and the Coronary
Angiography Data Bnk in Tehran Heart Center.

Results: The @rrelation between the estimation thie EF by echocardiography and CVG was good

(r=0.716); however, there was no poiny-point agreement. In 21.5% of the patients,
echocardiography and CVG estimatibeé EF equally and a differencgreater thare0% was

found in 1.8% of the patients. The differences betweer? timeasurements were remarkable
either inthe patients with EE greater tha®b0% orin those with EFs 050% or less by CVG
(59.71+3.72 by CVG v$5.96+7.57% by echocardiography Eis>50% and 40.69+8.96 by
CVG vs 43.90+10.71% by echocardiography insB5 0.9By linear regression analysis, the
presence of pathologic Q wave, atrial fibrillation and left bundle branch block, moderate and
severe mitral regurtation, increased L\size and increasednterventricular septal diameter
resulted in a higher EF value via CVG, whereashmse withEFs of 50% or less the EF by
echocardiography was higher. No effect of time gap between the measurements was found.

Conclusiors: According to our stdy, the EF measurements obtained by echocardiography and CVG

varied on an individual basis. The leveltbé EF was the most important factor correlating with
the difference between the measurements by the methadsn heart Journal 2018; B(2): 27-35)
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he evaluation ofthe left ventricular

ejectionfraction LV EF) is important for

predicting mortality due to cardiac
disease and has been used to identify -nigi
patients willing to enroll in primary treatment
trials. ** Measuring theEF is essential in
evaluating the level othe cardiac function,
management of medical treatment, and
selection for procedures like replacement of an

automated implantable cardioverter
defibrillator.
Different surveys have compared the

measurements othe EF by invasive and
nonnvasive modalities such as contrast left
ventriculography (CVG), radionuclide
ventriculography, singkphoton  emission
computed tomography, and echocardiography.
“19 Some clinical situations may necessitate the
application of one method, so it is important for
the clinician to know whether thestimatesof

the EF are comparable between the available
methods. If these methods can be used
interchangeably, this could reduce the need for
multiple tests and the cost for patients.

The correlation between ventriculography and
echocardiography in most f othe studies
conducted hitherto has been good, although the
concordance between them is varied™
Moreover, concordance between these methods
may vary on account of the fact that the
methods are equipped with advanced
technology and new studies mayetefore,
yield different results. Therefore, we aimed to
compare the EF measurements via
echocardiography and CVG in a single
hospitalization period amongst a large patient
population.

METHODS

In a retrospective design, between January 2010
and Januarp015, a total of 4264 patients who
underwent echocardiography and CVG within
the same hospitalization period were included
in the study. The number of hospitalized
patients for coronary angiography in the above

Sadeghian eal

period of time was 2868 axd among them
4422 patients ha@échocardiography at the same
hospitalization. Othe 4422 patients, a total of
4264 patients had complete data for analysis
and weresubsequentlyncluded in the study.

All the data regarding past medical history,
coronary artery risk faots, sign and symptoms
at admission time, ECG changeasnd drug
history were prepared using the angiography
datdbase in which the information was
obtained through a comprehensive interview
and examination by cardiologists prior to
angiography. A trained urse was responsible
for taking blood pressureuging a mercury
device), heightand weight of each patient. The
definition of the variables in the data bank was
published previously*

Echocardiography

Standard2D echocardiography was performed
for all the study subjects by experienced
echocardiography specialists. The
measurements were taken according to the
guidelines of the American Society of
Echocardiography™® The LVEF images wee
acquired from the apical loraxis, 2-, and 4-
chamber views andvaluations wex based on
eyeball estimation using the biplane Simpson
rule.** The LV size was categorized &sllows:

1) normal and 2yilated (mild, moderate, and
severe). Diastolic dsfunction was categorized
as: 1) normal and 23bnormal.’® The sveity

of the regurgitation of thenitral and tricuspid
valveswas graded as normal, mild, moderate
and severé® andwas categorized as:)Inone,

2) mild, 3) andmoderateor higher for the
presentstudy.

Contrast Ventriculography

CVG was performed via thesingleplane
methodwith a Philipsdevice (Version H 3000)
using the right anterior oblique projections at a
film rate of 12.5 frames/dnjections of 20 tB0

cc of nonionic contrast (VisipaquEM) using
an automated injectowvere done,and the EF
was efimated visually according tthe current
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guidelines. The gtients with atrial fibrillation
underwenthe catheterization process after their
heart ratewas reducedo fewer than 80 lpm.
Therefore the EF estimation for this group of
patients was performeid the same manner as
that forthe patients with normal sinus rhyttam
Intraobserver variability for CVG was assessed
via the assessment of 18 randomly selected
patients byl observer twice at an interval of 6
months. These patients were assessed by a
seond observer to obtain interobserver
reproducibility of the same set of
measurements. Inter and intraobserver
variabilities for echocardiography were
determined by the random selection of 10
echocardiograms for analysis at least 6 months
later by the sam echocardiographer. These 10
echocardiograms were independently analyzed
by the second blinded observer. Iateand
intraobserver variabilitiesvere calculatedvia
dividing the mean difference between the

observations by their average measurement.
17,18

Statistical Analysis

The results are presented as meanstandard
deviatiors (SDs)for the numerical variables or
by absolute frequencies and percentageshi®r
categorical ariables. The @ntinuous variables
were compared using the Studeériest orthe
nonparametric Maritwhitney U test whenever
the data did not appear to have normal
distributions, while the categorical variables
were compared using h é or drisher exact
tes® as required. Paired sampteests were
conducted to determine significant differences
between the values measured by2hests. The
Difference between th2 methods was obtained
by subtractinghe eho measurementsom the
CVG measurements (CVG EF Echo EF).
Furthermore the patientswere dividedinto 2
groups according to the evaluation acrdss
quintiles ofthe EF by CVG: EE greater than
50% and EB equal to or less th&®%.

Sadeghian eal

The correlation between th2 methods was
assessed using thePearson correlation
coefficient ¢), and a 95% confidence interval
(Cl) was also obtainedlhe orrelations were
considered poor if wasless tharD.25, fair ifr
was greater thar0.25 but less than0.50,
moderate to good if was greatethan0.50 but
less than0.75, and good to excellent rifwas
greater tha®.75.

A linear regression analysis was performed for
to examinethe factors significantly associated
with the difference betweethe 2 modalities.
The \ariables included in thisnalysis were
comprised of age, gender, absolute time gap
between the clinical measurements,V size,
mitral regurgitation severity, interventricular
septal diameter (IVSd), EF level, existence of
diastolic dysfunction, and existence of left
bundle branctblock (LBBB) and right bundle
branch block (RBBB).

Only those patients with complete datatoé
mentioned variables were entered into the
analysis. For the statistical analysis, the
statistical software SPS$SSversion 15.0 for
Windows (SPSS IndChicago IL) was utilized.

All the P values were 2ailed, with statistical
significanceof equal to or less thah05.

RESULTS

The mean age of the study population (66.9%
male), was 59.04+10.52 years, ranging between
22 and 88 years. The baseline charactesgif

the patients are depicted in Table 1. Overall,
there was no significant difference between the
mean EF estimated by echocardiography and
that by CVG (49.18+1.20%s 49.02+11.84%,
respectively;P=0.226). In addition, there was a
good correlation betven the EF values
measurd by these 2 methodg(r=0.716;
P<0.00). The mean differences between the
EF measurements with respect the EF
quintile are shown in Table.2Due to the
importance of low ES§; the first quintile was
divided into2 categorieg
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Tablel.Pati ent sod

Sadeghian eal

characteristics (N= 4422)

Demographic Number Valid Percent
Medical history
Hypertension 2230 51.3%
Congestive heart failure 456 10.3%
Diabetes 1380 31.8%
Stroke 154 3.6%
Hypertriglyceridemia 994 24.5%
Hypercholesterolemia 1446 35.3%
Positive family history 992 23.2%
Current cigarette smoking 1108 25.5%
Chronic lung disease 126 3.1%
Admission presentation
Stable angina 1108 25.6%
Unstable angina 1030 23.8%
ECG
Q wave 1547 35.9%
Atrial fibrillation 96 2.2%
Right bundle branch block 50 2.1%
Left bundle branch block 87 3.5%
Drug history
ACEI 2525 58.3%
ASA 3958 91.4%
Beta-blocker 3631 83.9%
Thrombolytic agent 420 9.7%
Physiologic date mean * standard deviation
Systolic blood pressure (mm Hg) 127.50 + 21.24
Diastolic blood pressure (mm Hg) 82.68 + 14.59
Body mass index (kg/m°) 27.21 + 4.59

ECG, Surface electrocardiography; ACEI, Angiotensin-converting enzyme inhibitor

Table 2. Mean differences between the EF measurements via
echocardiography and ventriculography according to the EF

quintile
Quintile EF (%) EF Difference
By CVG (EF echo i CVG)

1 O 40 -4.74 £ 8.12
2 40-50 -1.58 £ 7.84
3 51-55 1.93+6.55
4 55-60 3.24+7.85
5 > 60 10.09 * 6.65

EF, Ejection fraction; CVG, Contrast left ventriculography

When the patients

were divided int@

categories in terms dhe EF values by CVG
the differences between th2 measurements

were statistically significant in each category as
echocardiography

follows:

showed lower

values ofthe EF in the patients with EE above

50% by CVG, while i

t demonstrated higher

values inthe patients with EE of 50% or less
by CVG (9.71+3.72 by CVG ¥55.96+7.57%

by echocardiography
40.69+8.96 by CVG

in BF50% and
vs 43.90+10.71% by

echocardiography inEFSO5 0).%The related
scatter plot isillustrated in Figure 1. The

reference |

line are those which were equally estimated by

ine is 45e¢

the 2 modalities. Despite the good correlation
found across th€ methods, their agreement
was not point by point. The actual and absolute
mean differences between the EF measurements
were  -0.16+8.71% and 6.55+A%,
respectively. According to ifure 2, the
histogram of the differences between tBe
methods was normally distributed. In 21.5% of
the patients, echocardiography and CVG
estimatedthe EF equally. In 41.0% of the
patients, the difference between the EF
measurements via echocardiography and CVG
was up to 5%. A difference greater tharb%
and 10% or less was found in 22.8%,a
differenceof greater thari0% and 20%or less

in 13.0%, andh difference of greater th&0%

in 1.8% of the patients.

Figure 3 shows the Bland and Altman plot,
indicating the level of agreement between the
methods. Using an average difference-@fL6
and an SDof 8.71 points,we found thatthe
IimrHtsdof agr eénent bgt\llveer% tge rr71|ethodsd(95%o
8I) ranged from alower Timit0f17.24 to Gn

5
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upper limit of 17.56. With respect to these
limits of agreement, the agreement between
echocardiography and CVG reached 94.5%.
The man time interval between the?
modalifes was 2.99+2.62 days (range¥10
d). Regarding the sequence of the modalities, in
55.2% of the patients, CVG was the first
modality and in 36.5% echocardiography was
done prior to CVG. Measurement by ti2e
methods was performed in 8.3% of the cases
(386 patients) on the same day. Thigedence
between th& measurements was not correlated
with the sequence of the methods in the
univariate analysis. All the analyses were
repeated for the subgroup of patients in whom

Sadeghian eal

CVG and echocardiography were performed on
the same day. The results were similar to those
obtained from the whole population.

By linear regression analysighe variation
between the methods was correlated with the
patientrelated characteristics. Accordg to
Table3, CVG was more likely to repothe EF
values higher than echocardiography in the
presence of pathologic Q wave, atrial
fibrillation and LBBB, diastolic dysfunction,
moderate or severe mitral regurgitation,
increasedLV size, and IVSd; whereas EFs
equal to or less tharb0%, the value by
echocardiography was higher. No effect of
absolute time gap was observed.

Table 3. Result of the multivariable linear regression analysis with respect to the factors which potentially

could correlate with the variation between echocardiography and contrast ventriculograph
Variable b oefficient 95% ClI P value

Age -0.014 -0.038, 0.010 0.265
Gender 0.184 -0.715, 0.347 0.497
Presence of pathologic Q wave 1.561 1.033, 2.090 <0.001
Presence of atrial fibrillation 2.756 1.212,4.301 <0.001
Interventricular septal diameter 0.092 0.016, 0.169 0.018
Diastolic dysfunction 2.457 1.923, 2.991 <0.001
Left ventricular dilation 2.539 1.820, 3.258 <0.001
Mild mitral regurgitation 0.249 -0.283, 0.780 0.359
Moderate and severe mitral regurgitation 0.832 0.001, 1.663 0.050
Right bundle branch block -1.316 -3.007 , 0.376 0.127
Left bundle branch block 2.888 1.555, 4.221 <0.001
Ejection fraction O50% -8.361 -8.896 , 7.826 <0.001
Absolute time gap 0.070 -0.023, 0.163 0.139

R square=20.4% ClI, Confidence interval

Correlation Coefficient = 0.72
Avg Diff = 0.16%
SD Diff =8.7%
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Figure 1. Scatter plot for the ejection fraction
measurements by echocardiography and
angiography
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Percent
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EF Difference (CVG-Echo)

Figure 2. Distribution of the differences in the left
ventricular  ejection fraction estimation between
echocardiography (Echo) and contrast ventriculography
(CVG)

Inter - and Intraobserver Variabilit ies

For echocardiographythe mean difference of

the EF valuesvas 3.89+1.81%etween the first

and the second measurementd lopserver and

2.06+1.40%between the2 distinct observers.

For CVG, the inter and intraobserver
variabilitieswere 3.25+3.73% and 1.50+6.30%,
respectively.

DISCUSSION

The presenstudy on patients who had various
indications for coronary angiography showed
that despite a good correlation between
echocardiography and angiography in the
measurement dhe EF, there was no pokity-
point agreement between ggmodalities. This
variation was influenced by patieassociated
characteristicdncreased IVSd and.V size;
severity of mitral regurgitation; anpresence of
pathologic Q wave, atrial fibrillation, and
LBBB resulted in higher E&by CVG. Inthe
EFs of 50% or less echocardiography reported
higher values than did angiography.

EF CVG - EF echo (%)
|

—40-4

—60-
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Figure 3. Bland-Altman plot of agreement between
echocardiographic (Echo) and contrast vetriculographic
(CVG) left ventricular ejection fraction. The dotted lines
indicate 95% confidence intervals for the difference

sample size of patients, in whom both tests
were performed within a single hospitalization
period using statef-theart diagnostic
equipment. The most similar study to ours is a
multicenter one evaluating 741 patients after
myocardial infarction. In that study, the test
results in 1 index hospital admission are
compared® The present study & singlecenter
one, evaluating 4422 patients (of about 6 fold)
with different indications for angiography
within the same hospitalization period.

Previous studies have reported that the
difference between the mean valuestiod EF

by echocardiography andCVG is not
significant and that there is a good linear
correlation between crosectional
echocardiography and CVG method$'® The
present study also demonstrated no remarkable
difference between the mean EF by tBe
methods and found a goodroalation between
them ¢=0.716;P<0.001). Joffe et al reported
Bland-Altman 95% confidence limits, ranging
from -20 to +20 points. This figure in our study
was narrower and ranged betwed7.24 and

The main advantage of the present study over +17.56 points; this means that the variation

previous studies is the inclusion of a large
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between the metlds ranged between 0 and
about 34 points.

Recent guidelines recommend the quantitative
estimation of echocardiograms instead of
i e y e Imathotisdavhich is more useful owing
to such factors as speed, economy, and
feasibility. A systematic review of 43 pustied
studies  showed that on average,
echaardiographic methods (Simpsoule and
subjective  visual assessment) do not
systematicallyunder or overestimatehe EF to
any majorextent.’* Because the EF parameter
is an important guide for patiemhanagement
the guidelines almost have  special
recommendations with respect to the EF level.
Whereas the variability in  diagnostic
procedures is of less importance in normal
ranges of the EF, treatment decision is
important in lower ranges of the value. A recent
study on patients with acute myocardial
infarction concluded that the variation between
the EF measurements by echocardiography and
ventriculography was not caused by the level of
the EF. > Nonetheless, echocardiography in that
study yielded slightly higheralues forthe EF

at low EF levels and slightly lower values at
high EF levels and these small differences were
not statistically significant. In our study, the
impact of the level of EF was more prominent
than that of the other factors. We observed that
in the patients with low EB, the mean
difference between the2 modalities was
significant compared to those withhigh EF
level. In the EFs greater than 50%,
echocardiography estimated the value lower
than CVG, while inthe EFs equal to or less
than50% the echocardiographic estimation was
higher than that of CVG. After adjustment for
the other factors, this effect was significant. A
possible explanation for this finding may be
due to dye effect othe LV contractility, which

is obvious in low EB. *°

The pesent study also found that in addition to
the level ofthe EF, some other patiemn¢lated
factors such as the presence of Q wave, atrial
fibrillation, LBBB, LV dilation, moderate or

Sadeghian eal

severe mitral regurgitation, diastolic
dysfunction, and increased IVSd ere
correlated with the amount of difference
between the measurements. The mechanisms
of these observations, however, need to be
clarified in future studies.

According to a previous studthe presence of
atrial fibrillation may render the assessment of
the LV ventricular systolic function by any
method less accurate! McGowan et al*! in
their review on studies including a small
number of subjects with atrial fibrillation
concluded that forthe EF determinationthe
presence of atrial fibrillation mig have
contributed toa poor agreement between the
visual assessment by echocardiography thed
measurement by CVG. Similarly, the present
study found that the presence of atrial
fibrillation significantly correlated with the
difference between these rhetls.

Via the same methodpffe et al’ reported that
the contemporariness artde small time gap
between the diagnostic modalities showed that
the variation in the EF estimation was not
related to a time interval between the tests. Our
study, with a largr study population, confirms
this conclusion.

CONCLUSIONS

The present data set showed thhe EF
measurements obtained by echocardiography
and CVG varied on an individual basis and this
variation was influenced by patieassociated
characteristics. fie level ofthe EF was the
most  important  factor  affecting the
measurement by ti#zmethods.
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Original Article

Prevalence andPrognosticSignificance of Pericardial Effusion
in Native Valve Endocarditis Based ond&a From the Iranian
Registryof Infective Endocarditis (IRIE)

Ata Firouzi', MD; Ronak Ahmadi?, MD; Nargeuss Abbaszade Marzbafi MD;
Anita Sadeghpour’, MD; Zeinab Norouzi*, MD; Hamidreza Pash&, MS;
Reza Golpira’, MD MPH; Yousef Moghaddant, MD; Nasim Naderi®*, MD

ABSTRACT

Background: The presence of pericardial effusion (PE) in the setting of infective endocardit,eglE)
be a sign of more severe IE. In this stuag aimed to determine the prevalence and prognostic
significance ofPEin patients with native valve IE.

Methods: The Iranian Registry of Infective ndocaditis (IRIE) is a singlecenter observational
hospitatbased study gbatients withlE. Between 2002 and 2015, all patients vatiagnosis
of IE who hadbeen enrolled ithe IRIE were evaluated.

Results:A total of 445 patients (68.3% male) were enrolled in this regiatrgt 221 (49.7%jpatients
had PE. PE was more prevalenttlie patients with natig valve IE and those with righieart
involvement 65% in rightheart IE vs 50% in letheart IE;P=0.002). The rate of thospital
mortality was 2@ and 19.2% inthe patients with and without REespectively and the
presenceof PE was not a predictor of -lmospital death inour multivariate analyses.
Additionally, there waso relaionship between the rates of-tElated complications anithe
severity of PE. However, the prevalence of PE was highiireipatients with righsided IE as
well as inthose with aortic root abscess and systemic embpliesentation.

Conclusiors. The prevalence of PE in the setting ofiasrelatively highin the present studyvost
cases of PE haahild effusion and theravasno relationship beveen the severity of PE and-IE
related complicatiomas well as #hosptal mortality. (Iranian heart Journal 2018; B(2): 36-43)
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Infective exdocarditis (IE) is an infection dhe
myocardial  tissue  which  predominantly
involves the heart valves. IE hasa poor
prognosis with an inhospital morthty rate of
15% to 20%. * IE may causeseveraltypes of
cardiac complications such &®art failure as
the result of valvular insufficiencyerivalvular
abscesss intracardiac fistule, myocardial
infarction, aneurysrs, and aortic dissection®*
The pericardium caralso be involved in IE.
The presence of pericardial effusion (PE) in the
setting of IE may be a sign of more severe IE.
The prevalence of pericardial involvement has
been eported from 20% in pathologstudies

to more than 50% in echocardiograpbhased
studies. Although PEis a prevalent finding in

IE, tamponade and purulent PE are very rare.

The inflammatory process, pannular
invasion, development of heart failurand
jsnlfzection itself can cause PE in the setting of IE.
In patients with native valve IE, PE is more
common in younger patients and those who
suffer from renal insufficiency. It has been
shown thatintravenous drug abusand right
sided endocardgiare mee common in patients
with mild-to-moderate PEhan inother groups
of patients withE.

The Iranian Regiry of Infective Bdocaditis
(IRIE) is a singlecenter observationdiospita
based study of IE patients admitteal Rajaie
Cardiovascular Medical and Research
Cented a tertiary center for cardiovascular
medicine in Tehran, Irarin the presenstudy,
we aimed to determine the prevaienand
prognostic significancef PE in patients with
native valve IE enrolled itheIRIE

METHODS

Between 2002 and®015, all patients with
definitive diagnoss of IE who had been
admitted toour center were enrolledhithe
IRIE. Data on admission and throughout the
hospital course were collected @an expert
registry team. The presenceRIE on admission

Firouzi et al

or its development during the hospital course
was checkedvia echocardiographic data. The
assessment dhe severityof PE was based on
the recommendations die American Society

of Echocardiography

All the data were recorded in dedicated
software designed byhe Medical Intelligent
Technology Team of RajaieCardiovascular
Medical and ResearchCenter. The recorded
data were controlled bw trained team and
expert cardiologists every day.

The study was approved ke institutional
ethics and research committeand informed
consent wasbtained fromall the participants

Statistical Analysis

IBM SPSS statistigsversion19, for Windows

(IBM Corp, Armonk, NY, US)was applied for
all the statistical analysesThe Kolmogorov

Smirnov test was used to asseke normal
distribution of the variables. The categacal

datawerepresented as counts (percentages) and

the continuous variables samears (standard
deviatiors [SDs]).

The Studentt-test was used to compare the
continuous dateandt h &testwas applied for
the categorical data.The logistic regression
analysis (binary regression analysis/low
likelihood with backward elimination) was
employedfor multivariable analysisA P value
smaller than0.05 was consideredstatistically
significant.

RESULTS

A total of 445 patiets (68.3% male) with a
definitive diagnosis of IEwere enrolled in the
current study. The gan (SD) of age was 45.1
(16.3 [betweenl7 and 93 }). Detailed data
regardingthe IRIE will be presented later.
Amongthe 445 patients suffering fronE, 221
(49.7%) had PE. Table 1 depictshe
demographic and clinical characteristf the
IE patients with PEApproximately,55% ofthe

patients had PE on admission and the rest had

developed PE during their disease couildee
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mean (SD) of age ithe patients with PE was
43.4(15.9) and 70% of them were male.

PE was significantly more prevalent itme
patients with native valve IE than those with
prosthetic valve or devicerelated endocarditis
(54% vs36.5% respectively P=0.01).

Among the 221 patients with PE, 34 (15.4%)
had IE ofthe prostatic valve othe intracardiac
device and 187 (84.6%) had native valve IE.
Twenty of the 187 patients hadh history of
rheumatic heart disegsand 58 of them had
congenital heart dissa

Bicuspid aortic valve andpatent ductus
arteriosuswere the most commonliagnoss
among the patients with congenital heart
disease The rest ofthe patients had diagnoses
of degenerative valve diseasewluding mitral
valve prolapse or nerheumatic valvular

(2)6T BOZ ‘[eulnor UeaH ueluel)
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dysfunction (stenosis or regurgitatiorgleven
patients haanulti-valve E.

Figures 1 to 3 depidhe pattern othe cardiac
abnormalities inthe patients withor without
PE The pattern ofthe valvular disorders
(rheumatic or noimtheumatic) as ell as the
congenital heart anomalies was not different
between thepatients withPE and thosewithout
PE. However, the prevalence of PE was
significantly higher in the patients with
degenerative valvular heart dasethan in the
other groupsK=0.03).

Table 2 presentscomparisos of the vegetation
locatiors in the patients with and without
vegetationPEwas significantly more prevalent
in the patients who had vegetation on their
tricuspid valve P<0.001).

Table 1. Demographic and clinical characteristics of the infective endocarditis patients with pericardial effusion (N=221)

Characteristic Value

Gender, number (%) (male/female) 155(70)/ 66(30)
Age, y, mean (SD) 43.4(15.9)
Left-sided native valve endocarditis, n (%) 139(62.9)
Right-sided native valve endocarditis, n (%) 57(25.8)
Left-sided prosthetic valve endocarditis, n (%) 24(10.9)
Right-sided prosthetic valve endocarditis, n (%) 7(3.2)
Device-related endocarditis, n (%) 3(1.4)
Endocarditis in intravenous drug abusers, n (%) 41(18.6)

Table 2. Comparisons of vegetation locations between the patients with pericardial effusion and those without it

Vegetation Location Pericardial Effusion P value

number (%)
Yes, n=187 No, n=224

Mitral valve 71(37.9) 92(41) .
Aortic valve 72(38.5) 93(41.5) 0.5
Tricuspid valve 47(25.1) 24(10.7) <0.001
Pulmonary valve 7(1.3) 4(1.7) 0.6
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Figure 1. Comparisons of the/frequency of rheumatic valvular disorders in the patients with and without pericardial effusion (N=187)
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Figure 2. Comparisons of the frequency of non-rheumatic valvular heart disorders between the patients with
pericardial effusion and those without it (N=187)
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Figure 3. Comparisons of the frequency of congenital heart disease between the patients with
pericardial effusion and those without it (N=187)

Severity of PE

PE was mild in 73%of the patientsmoderate
in 20% and severeni 7%. Tamponade was
diagnosed in 15 (3.4%gatients

PE was significantly more prevalent ithe
patients with rightheart involvement (65% in
right-heart IE vs 50% inleft heart IE;
P=0.002).Nonetheless, moderate-severe and
severe PE (morthanmoderde PE) was 1.8
times more prevalent ithe patients with left
heart involvement #nin those withright-heart
involvement (28.3% vs 15.7%; P<0.001).
More-thanmoderatePE was more commonly
seen inthe patients with aortic and mitral valve
IE. The prevalece of aortic and mitral valve IE
in the patients with morg¢hanmoderate PE was

40% and 34% correspondingly. Regarding
right-heart involvementmoderateto-severePE
and severe PHhvere seen in 11(22%) and 2
(4%) patients with tricuspid and pulmonary
valve IE respectively.

The incidence of tamponade was also higher in
the patients with lefheart IE (87.5% of the
patients with tamponade had Kieart IE)

Complications of native valve IE in the

patients with PE

Table 3 showsthe rate of native valve IE
complications inthe patiens with or without

PE. The rate of 4 complication® namely
embolic eventsH=0.002), aortic root abscess
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(P=0.004), lung abscess(P=0.005) and need
for surgical interventions R<0.001p were
significantly higher inthe patients with PEthan
in therest of then.

There wasno significant difference regarding
the other complicationssuch as renal failure,
cardiac  fistula, myocardial aneurysm,
pseudoaneuryssnheart failure, splenic or brain
abscesss brain emboliand death étweenthe
2 groups Moreover in-hospital mortality was

Firouzi et al

not different betweenthe patients with and
without PE(20% vs 19.2% inthe patients with
and without PErespectively)

However, there waso relationship between the
severity of PE andthe developnent of
complications and the rates of the
complicationsmentioned in @ble 3 including
in-hospital death were not higher in the
patients with morethanmoderate PE (All
Ps>0.05)

Table 3. Comparisons of native valve infective endocarditis-related complications between the patients with

pericardial effusion and those without it

Pericardial Effusion , number(%)

Complication ‘ P value
Yes No

Dehiscence 7(3.6) 10(5.4) 0.3
Abscess 24(12.8) 11(4.9) 0.02
Embolic event on presentation 68(36.3) 41(18.3) 0.002
History of renal failure 15(8) 10(10.8) 0.3
Renal failure during admission 63(33.6) 56(25) 0.4
Cardiac fistula 12(6.4) 8(3.6) 0.3
Aortic root abscess 22(11.7) 7(3.1) 0.004
Intramyocardial abscess 0 1(0.5) 0.4
Pseudoaneurysm 21(11.2) 16(7.1) 0.3
Heart failure 17(9) 24(10.7) 0.2
Splenic abscess 14(7.4) 13(5.8) 0.8
Brain abscess 4(2.1) 3(1.3) 0.7
Lung abscess 26(15) 10(4.5) 0.005
Mycotic aneurysm 6(3.2) 3(1.3) 0.3
Brain emboli 20(10.6) 17(7.6) 0.5
Surgical intervention 136(72.7) 88(39.3) <0.001
Death 39(20) 43(19.2) 0.6

Independent morethan-

moderate PE

predictors  of

A binary logistic regression model was applied

to find the independ# predictors for more
thanmoderate PEIt showedthat mitral valve
involvement, aorticvalve involvement, istory
of intravenous drug abusealvular dehiscenge
and presence of fistuewere the predictors of
morethanmoderate PE (Table 4)

Additionally, the logistic regression analysis

revealed that the presence of mdnan

moderate PE could be an indeperidoredictor
of need for surgerybE1.48,P=0.03,0R [95%
Cl]=4.4[1.1to 17.4). However, many othe
surgeries were due to pericardial drainagthe
patients with impending to tamponad&he
multivariate analysisalso showed thatthe
preseice of morehanmoderatePE could not
be an imlependent predior for in-hospital
mortality. Table 5 shows the independent
predictors of mortality inthe patients with
native valve IE

Table 4. Independent predictors of more-than-moderate pericardial effusion in the patients with infective endocarditis

No Variable | Beta Sig. Odds Ratio (95% CI)
1 Intravenous drug abusers infective endocarditis 1.212 .035 3.359(1.1-10.3)

2 Vegetation site mitral valve -1.417 .008 0.24(0.09-0.7)

3 Vegetation site aortic valve -1.214 .026 0.29(0.1-0.9)

4 Dehiscence 2.059 .036 7.8(1.1-53.6)

5 Cardiac fistula 1.575 .020 4.8(1.2-18.3)
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Table 5. Independent predictors of mortality in the patients with infective endocarditis
No Variable Beta Sig. Odds Ratio (95% CI)

1 | Left-sided native valve infective endocarditis -1.351 .007 0.26(0.09-0.7)

2 | Intravenous drug abusers -2.323 .002 0.09(0.02-0.4)

3 | Presence of vegetation -1.452 .009 0.23(0.07-0.7)

4 | Mitral vegetation 1.229 .010 3.4(1.3-8.6)

5 | Renal failure 1.366 .002 3.9(1.7-9.1)

6 Heart failure 1.466 .025 4.3(1.2-15.5)

DISCUSSION aortic root abscess and systemic emboli at

In our study, the prevalence &E in patients
with IE was approximately 50%. The
prevalence of PE was higher the patients
with native valve IE than in those with
prosthetic valve IE. Therare limited studies
regarding PE in the seitg of IE, and most of
them arecase reports or case series with small
sample size In these studieshe prevalence of
PE was between 8% and 50945121415
Considering the large sample size of our study,
the current prevalengeay be mog acceptable.

In the presentstudy, most cases of P&ere
mild and the involvement of the rigthteart
valves may be aredisposing factor for PEVe
also found a high prevalence of PE amding
patients Vo had intraardiac abscess
secondaryd their IE. It seems that righsided
heart failure secondary tahe presence of
abscesss and inflammatory process in the
heart tissue may increase the chancethaf
development of PE. In a study by Reid etal,
the prevalence of PE was 54% and
inflammatory  response, heart  failure,
periannular complicationsand infection itself
were considerethe predisposing factors of PE.
Regardingin-hospital mortality and Igelated
complications, we found norelationship
between PE and ihospital mortality of IE in
the current study. The rate of -mospial
mortality was 206 and 19.2%n the patients
with and without PE respectively and the
presence of PE was not a predictor of death in
the multivariate analyses. We also found no
relaionship between the rates of -iBlated
complications andhe severity of PEhowever,
the prevalencef PE was higher ithe patients
with right-sided IE as well as inhose with

presentation.Further the chance of surgical
interventionsshowed an increase the patients
with PES particularly duringthe first days of
admission.

There are conflicting data regarding the severity
of PE andthe rate of mortality and/ or
complications in the setting of IE. Regeurio et
al ® studied 457 patients with |E between 1990
and 2007 and found that massive PE could be a
predictor for late mortality (mortality after a
year) In their study 23% of the patients with
IE had mildto-moderate PE and massiRE
was seen in only 2% of thetudy population.
The authors also found a higrate of
intravenous drug abuse and rigided IE
amongthe patients with PE andeported that
the rats of periannularabscesssand systemic
emboli were higher in the patients who had
massive PEThe predisposing factors of PE in
the study byRegeurioand colleaguescluded
native valve involvement, renal failure and
lower age.

The prevalence of PE i study byReid etal
was 54% The authors reported no-imospital
mortality in their patients with PE. They hal
cases of surgical drainage of tamponaaied
there was no difference betwedme patients
with or without PE in terms of Heelated
complications excegdbr more prolongdfevers

in those with PE.

In a case report, Chang et’akported a patient
with aortic valvelE and massive PHn our
study, although the prevalence of PE was
higher inthe patients with aortic root abscess
there was no relationship betwedme severity
of PE and aortic valve involvement.
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Study Limitations

The utilization of registnbased data is the
strength of the presestudy. Neverthelessthe
absence of longerm follow-up informationis a
limitation of this study. The IRIE ianongoing
registry and the patients who haveeen
includedsince2015 have been followedp for

2 yeas now Comprehensivedata regarding
this registry including the followup
information,will be presented later.

In conclusion the prevalence of PE in the
setting of IEwasrelatively highin the current
study Still, most of the casewere mild and
therewas no relationship between the severity
of PE and E-related complications and/an-
hospital mortality. Further studieseneeded to
clarify the prognostic significance of PE the
long term
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Original Article

Isovolumic Relaxation Time as an Indicator of Diastolic Dysfunction
in Hypertrophic Cardionyopathy

Azin Alizadehasf', MD; Anita Sadeghpour', MD; Nehzat Akiash*, MD

ABSTRACT

Background: Hypertrophic cardiomyopathy (HCM) is clinically characterizedthwypresence of left
ventricular hypertrophy in the absence of hypertension and valkekmnt disease. Diastolic
dysfunction is an important pathology in patemtith HCM, and it is characterized by
abnormal relaxation, increased left ventricular filling pressure, pulmonary congestion
ultimately cardiassymptoms. The present studynadto assestheisovolumic relaxation time
(IVRT) in patients with HCM asraimportantindicator ofdiastolic dysfunction.

Methods: Nineteen control subjects ar8b patients with HCM were included in th@esentstudy.
Diagnosiswas based orthe confrmation of unexplained myocardial hypertrophy in the left
ventricleby conventional echocardiographihe gak velocity of edy (E) and late (A) filling,
E-wave deceleration time (DTand theE/A ratio were assessed using pdiseave Doppler
(PWD) edtocardiography at the tip ahe mitral valve leaflets irthe apical 4chamber view.
ThelVRT was measured ithe 4chamber view via theWD methodTo that end, théiltering
gain oftheimageswas adjusted and th&RT was estimated.

Results:The mearage of the patients was 31+16 yedise IVRT more significantly increased ithe
patients withHCM than in the control groug?&0.01). The IVRT rosemore significantly irthe
patients with ndeft ventricular outflow tract (LVOT)obstructionthan in tlosewith LVOT
gradients (97+£38 vs 82+28<0.001). The raan septal thickness was 24t inthe patients
with HCM, and increased septal thickness was significantha patients who received
implantable cardioverter defibrilla®P<0.05).

Conclusiors. The dastolic functionwasimpaired inour patients with HCM. Moreovethe IVRT as a

nonnvasive index ofthe diastolic functionwas prolonged in thosewith HCM. (Iranian heart
Journal 2018; 18(2):44-49)
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IsovolumicRelaxation Time as an Indicator of Diastolic Dysfunction in Hypertrophic Cardiomyopathy

ypertrophic cardiomyopathy (HCM) is

a primary myocardial disease in which

hypertrophy occurs in the left ventricle
(LV) independent of load. Hypertrophy
occasionally occurs because bigh blood
pressure or pressure overload. Impaired
relaxation in thelLV is the hallmark of every
type of hypertrophy® and iteventually causes
increased LV endliastolic pressuras well as
pulmonary congdé®n and edema, whiléhe
systolic function of th&.V remains normaf™*
In the wide range of HCM, physical
examination isnot the best diagnostic method
inasmut as most patients @ not have left
ventricular outow (LVOT) obstruction and
thar examination is almost normal.
Additionally, the initial suspicion in these
people arises from their family history,
abnormal ECG pattern, systolic murmuor
new symptomsluring exercise>®
Histopathological features oHCM include
myocardial fiber disarray, which causes
impairment in myoardial relaxation and
stiffness in the myocardiurfi’”®
The presen study aimed to assess the
isovolumic relaxation time (IVRT) irpatients
with HCM, which is regarded asandicator of
diastolic dysfunction in these patients.

METHODS
Patients
A total of 35 patients (20 women and 15 men)
with HCM, at amean age of 31H6 yearswere
included in thepresentstudy. Diagnosisvas
based onthe confirmation of unexplained

myocardial hypertrophy in thelLV via
conventional echocardiography A
normalsinus rhythm and an LV ejection

fraction of at leasb5% were detected iall the
patients. All the medications taken by the
patientswerediscontinued for at least 48 hours
before the study. Theoatrol groupcomprised
19 patientsat a mean age of 31+13 years with
no history of cardiovascular disease but with
normal physical examation ECG, and
echocardiographic findings

Alizadehasl et al

Echocardiography

Imaging was performed in the left lateral
decubitus position usinga VIVID 3
echocardiography devic&@he diameters of the
atria and ventricles were measured the
standard views usinD and he Mmode
method. The LV volumes were measured
accordingto the disc summation method. The
trangnitral LV filling signal was assessed
manually by using pulsd-wave Doppler
(PWD) echocardiography at the tip tife mitral
valve leaflets irthe apical 4&chamler view, and
the following variables were assessectak
velocity of early (E)and late (A) filing, E-
wave deceleration time (DTand theE/A ratio.
The gadient ofthe LVOT was assessed using
continuous wave Doppler interrogation in the
region below the aortic valve and bythe
assessment ofhe Doppler elocity profile,
LVOT obstruction at rest was considered
gradientof equal to or greater tha&80 mmHg.
TheIVRT is the interval betweethe closure of
the aortic valve andhe start of ventricle fillirg
following mitral valve opening. To assetize
IVRT in the 4-chamber view,the operator
should turnthe probe anterity so thatthe
aortic valve andhe outflow tract are in clear
view. During PWD the sample volume is
placed betweethe aortic and mittavalves so
that the aortic and mitral valve sigmalcan be
clearly assessed. Thereafter, tittering gain of
the images is adjusted andthe IVRT is
measured (Fig.)1

Mitral valve flow

IVRT m
L ")\ W (‘—‘“ i
I AN \‘ Al ) L

Aortic valve flow

- .0
Figure 1. Pulsed-wave Doppler for the evaluation of the
isovolumic relaxation time (IVRT)
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RESULTS The demographic dtails, clinical symptoms,
and echocardiographic data in theg@upsof
patients,with and without LVOT gradiestat
rest are shown in Table ZThe nmean septal
thickness was 24+M™m in the patients with
HCM, and increased septal thicknesswas
significant in the patients who received
implantable cardioverter defibrillators
(P<0.06). The ehocardiographic characteristics

Echocardiographic results for the patients of the case and control groupsedtustratedin
with HCM and the control group Table 3

The IVRT increased more significantly ithe
patients withHCM than inthe control group

Of all the patients, 257¢%) reported dyspnea,
27 (78%) palpitation, and 17 (48%) chest pain.
Two patients reported a history of at ledst
episode ofsyncope The demographic details
andthe physical examination dat# both HCM
and normhgroups are shown in Table 1.

Table 1. Demographic and physical examination data of

(P<0.01) and in the patients wih LVOT both HCM and normal groups

gradients. ThéVRT had a more significant rise Characteristic/ Variable | CM Control

in the patientsvith no LVOT obstructionthan Age. y (‘)

in the patients with LVOT gradients (97+38 vs Gender (male) 570 58%
82+29;P<0.001) Moreover, thesarly diastolic BMI, kg/m® 23.6 23.2
flow velocity (E wave) was significantly lower Byfpne?‘ ;gzj’ -

and the late diastolic flow velocity (A wae) e T -

was higher inthe pdients without LVOT HCM, Hypertrophic cardiomyopathy; BMI, Body mass
gradients P<0.01 andP<0.05 respectively). index

Table 2. Demographic and physical examination data and the IVRT of the patients with and without LVOT obstruction
LVOT Gradient | LVOT Gradient

Characteristic/ - P

Variable © (ni gl)Hm m < :i'? r:nr2n4)Hg value

Age, y 30+14 32+17

Gender (male) 54.5% 58.3%

BMI, kg/m* 23.9 23.3

Dyspnea 69% 75% <0.001

Palpitation 75% 79%

Chest pain 54.5% 58%

IVRT 82+29 97+38

IVRT, Isovolumic relaxation time; LVOT, Left ventricular outflow tract; BMI, Body mass index

Table 3. Conventional echocardiographic parameters in the normal subjects and those with HCM
Patients with HCM

Characteristic/ Control HCM ‘ P value ICD + ICD 1 P value
Variable (n=19) (n=24) (n=6) (n=18)
LVEF, % 60+5 60£10 60£10 60£10
LVEDVI 7018 6317 53+15 65+12
Septal thickness, mm 9+1 24+7 27+8 21+6 <0.05
LA area, cm” 17+3 19+5 18+3 19+4
E/A ratio - 0.8+0.3 0.8+0.3 0.8+0.3
DT, ms - 229+56 215+49 235+59
IVRT, ms 55+20 82+29 <0.01 103+40 90435
LVOT gradient, mm Hg 0 15+5 177 137
SAM, mm 0 6 1 5

HCM, Hypertrophic cardiomyopathy; LVEF, Left ventricular ejection fraction; LVEDVI, Left ventricular end-diastolic volume
index; LA, Left area; DT, Declaration time; IVRT, Isovolumic relaxation time; LVOT, Left ventricular outflow tract; SAM,
Systolic anterior motion; ICD, Implantable cardioverter defibrillator
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DISCUSSION

HCM is a complex genetic disorder and a major
cause of disability and mortality in all age
groups. This disase has a medallion autosomal
dominate trait > Diastolic dysfunction of the
hypertrophiedLV is an important presentation
of hypertrophic cardiomyopathynd it causes
clinical symptoms in patient$®

The presenstudy aimed to investigate diastolic
dysfunction in thelLV using the IVRT in
patients withHCM. Clinically, HCM is LV
hypertrophy in the absence of hypertension and
valve diseases. HCM with no cardiovascular
causes occurs in almost 1:500 peoplethe
geneal population

Almost 25% of patients withHCM have a
significant gradienof at least30 mmHg in the
LVOT at rest >® In a study conducted by
Betocchiet al'® on 44patients withHCM, the
LV enddiastolic pressure anthe left atrial
enddiastolic pressure had significantly
increased compared tthose inthe control
group andthe LV ejection fraction was higher
in the mtients withHCM, while the peak filling
rate was the same in both groupbe authors
also reported that th&/RT had a significant
rise in HCM. In additiondiastolic dysfunction
was observed in 82% dheir patients with
HCM, and passive diastolic fumch was
impaired in 55%. Another interesting poiimt
that studywas thatthe IVRT was the same in
both groups with and without LVOT
obstruction, while inthe patients with high
LVOT gradiens, the peak systolic pressure was
higher. In fact, isovolumic rekation disorder
occurs due tosuch different reasonsas
subendocardial ischemia, changes in ventricular
loading *° and an increase ithe cytosolic
calcium level ™

In the present studyhe IVRT was higherm the
patients with HCM, which agrees with the
results obtained byBetocchi and colleagues;
nonetheless, th&/RT was lower inthe patients
with LVOT obstructionthan inthose without
LVOT gradiens in our study

Alizadehasl et al

In a study bySpirito et al ®impaired LV filling
was demonstrated in HCM, but the important
point was that not only piants with diffuse
hypertrophybut alsothosewith mild segmental
LV hypertrophy had a regional diastolic
abnormality. In fact, the cardiomyopathy
process in these patisrguggests thahe filling
disorder is not limited to the wall thickness, but
there is abnormality in the myocardial tissue

A study byKato et al® on 36 patients wh non
obstructive HCM showed th#tte peak negatig
mitral valve gradient providedimportant
information about activeetaxation and passive
stiffnessand could be an index fothe follow-

up of patients with increased ventidar mass

in echocardiographyThe authors also showed
that reduced mass in LV hypertropled to a
reduction in cardiac complicationt a study
by Matsumuraet al *? on patients withHCM,
theearly diastolic mitral annular velocity (Es
assessetly tissue Doppler imagingxhibited a
clear reductionand the E/E' ratio correlated
with the New York Heart As s oc i
function class and exercise capacity of the
patients

The importance ofdiastolic dysfunction in
patients with HCM has highlighted the
importance of usingioninvasive methodsuch

asechocardiography to assess the presence and

severity ofthe diastolic function in this group
of patients >3

Guodong et al investigaing the early
diastolic mitralannular velocity during exercise
to identify the diastolic dysfunctionn patients
with - HCM and normal ejection fractions,

14

showed thata higher E/E' worsened the
patient® prognosis and that after
cardiopulmonary exercise testing tissue

Doppler imaging waan appropriate method for
predicting exercise capacityn patients with
HCM. There are various lsslependent preload
methods for demonstrating diastolic disosler
in HCM, including early flow propagation
velocity and early diastolic annular velocity,
which canassistin estimatingthe ventricular
filling pressure*>*’

ati
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CONCLUSIONS

Previous studies have demonstraiidstolic
dydunction and increased.V enddiastdic
pressure in HCMn different waysand through
various echocardiographic techniques.
Abnormalitiesin the IVRT can bedeemedan
indicator ofLV diastolic dysfunction
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Original Article

Functional and Structural Heart Conditions Asxiated Wth
White-Coat Hypertension inComparison With Tue Hypertension
and Normal Bood PressureStates

Ahmad Mirdamadi *, MD; Mansoureh Safdarf?, GP; Mojgan Gharipour *, PhD;
Mohammad Garakyaraghi’, MD; Ali Pourmoghadas’, MD

ABSTRACT

Background: This study attemptedo evaluate functional and structural cardiac states using
echocardiographyin patients with whitecoathypertension in comparison with true
hypertension and normotensive conditions.

Methods: The study population consisted of ##lividuals, aged 25 to 75 years. The subjects were
assigned tad groups: whitecoat hypertensives £20), controlled true hypertensives (n=20),
unoontrolled true hypertensives<i?), and a normotensive group=@g0). Whilst the4 sub
groups in the studexhibited a similar gender distributionthe normotensive subgts were
significantly youngerhowever,there was no discrepancy tine mean age betwedhe white-
coat hypertensivgroupandthe other hypetensive subgroups. Univariatemparsons betwen
the functional and stictural cardiac parameters of tivbite-coat hypertensiveand theother
study groups revealedldow dec el er atwave nelodity anc high &ale VEl6city
and left ventricular internal dimension indices compavéh the other2 hypertensive groups.

Results:After adjustment for sex and age, the wintat hypertensive group revealed differing results
in2 indices of E intenertricidar sptlthicknasq(1\WST)avheth compared
with the other three. A maber of featuresvere identified asthe hallmarks of whiteoat
hypertensives: pecific functional and structat cardiac changes such as IdWST in
comparison withthe uncontrolled hypertensives; presence of diastolic dysfunction, whash
not foundin the normotensivesand greater cardiac mass ththat in the normotensives, less
thanthatin theuncontrolled hypertensivebut closeto thatin the controlled hypertensives.

Conclusions:Although the pognosis for patients with whieoat hypertasion is not as grave #sat
for those with true hypertensipit is considerably worse thahe prognosismong the normal
population (Iranian heart Journal 2018; B(2): 50-56)

KEYWORDS: Function, Structureleart, \White-coat hypertension
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normal hypertension staté® However, the

heterm -<Gwhtitt ehypaeésrt elmpgertemsion groupthan inindividuals with a
defined as the elevation of office blood

pressure with normal ambulatory blood
pressurewvhich might need to be controlled by
anthypertensive treatment This concept was
primarily applied by Pickering in 1988 for
subjecs who were not receiving
antihypertensive medications® The exact
prevalence of this phenomenon has not been
determined, but the usual range in large
populationbased studies is estimated to be
between 18% and 33% across the general
hypertensive patierpiopulatior® with a higher
rate among those with persistent hypertension
Nowadays, controversy persists aswbether
the nature of whiteoat hypertensioms a real
hypertensive state needing antihypertensive
medications owhether it isan unreal state not
in need of treatment. In fact, variability of
blood pressure in an office or clinic is a
challenge  for clinicians to  manage
appropriately” In this context, rduced risk for
myocardial infarction, stroke, and heart failure
with pharmacotherapin the affected subjects
has recently been suggested On the other

hand, the measurement of blood pressure can

not only be affectedybtechnical and observer
biasesbut can also, potentially, banfluenced
by differing statessuch as general clinics and
emergency ward$

Differences in clinical conditions and outcosne
between true and whiepat hypertensives have
previously been investigated. Some imaging
studies on ta carotid arterjnave showrsimilar
intima-media thickness and the cres=ctional
area of this artery inpatients with true
hypertension and those with white-coat
hypertensionand that these measurements are
higher than those in individuals widnnormal
blood pressure statuBurther anincreased left
ventricular mass index has been foundthe
white-coat hypertension status A higher
serum homocysteine levedlnd a higher left
ventricular mass index are 2 major
cardiovascular risk parametersvhich are
significantly greater in both true and whiteat

prognosticvalue of white-coat hypertension re
mains to be debatedAlthough ®me recent
studies have demonstrate a high risk of
cardiovascular mortality @ah morbidity even
after adjustmentfor potential confounders in
the whitecoat hypertension group and also
sustained hypertensive subjects compared with
normotensive subjects’ there are only a few
published stdies which compare structural and
functional cardiac conditions between patients
with  white-coat hypertension and true
hypertensionAccordingly, in the present study,
we soughto evaluatefunctional and structural
cardiac states using echocardiograply
patients with whitecoathypertension and
compare the findingwith those inpatients with
true hypertension.

METHODS

Study Population

The study population consisted of 72
individuals, aged 25 to 75 years, who were
consecutively referred to theardidogy Clinic

at Shariati Hspital, Isfahan in 2013. Those
with any clinical evidence of secondary cesis
of hypertension, pregnancy, alvular heart
disease, identified atrial fibrillation, or working
at night shifts were not included in the study.
All the participants gave their informed consent
from the outset of the study, which was
approved by thé&keview mmittee of Islanic
Azad University, Najafabadr@nch.

Blood Pressure Assessment

Blood pressure was measured using a mercury

sphygmomanometer whilsthe subjects were in
a seated position with their arm placed
comfortably at heart level. Blood pressure was
measuredoy the same practitioner twicence
in the outpatient clinic and again in dh
echocardiography department. Ambulatory
blood pressure monitmg was performed for
24 hours using a Spacelab Ambulatory blood
pressure monitor. All the patients were

\'4

(2)6T BOZ ‘reuinor LeaH ueluel|

51



'/

(2)6T BOZ ‘[euinor LesH ueluel|

52

WhiteCoatHypertension anfirueHypertension

evaluatedon a working day and they were
instructed to carry out their usual daily
activities. The subjects were considered
normotensive ithey hada blood pressureBg)
less than 140/90 mm Hg and a 24-hour
ambulatory BP less than 135/85 mm Hg.
White-coat hypertension was defined as office
readings ofa systolic blood pressuré&SBP) of

at least 140 mm Hg or a diastolic blood
pressure PBP) of at least90 mm Hg and
average ambulatory BP tdss tharll35/85 mm
Hg (Franklin et al 2013). In this regard, true
hypertension was defined asclinic SBP of
equal to or greater thai¥0 mmHg or a clinic
DBP of at least90 mm Hg and an average
ambulatory SBRf equal to or greater thak85
mm Hg or an average ambulatory DBBf at
least 85 mmHg, or patients untteated with
any antihypertensive treatment without any
evidence of secondary hypertension. According
to these definitive critesi, the subjects were
assgnedto the white-coat hypertension group
(n=20), controled true hypertension group
(n=20), uncontrbed true hypertension group
(n=12), and normotensive group=20).

Echocardiography Assessment

All the participants were evaluatedia 2D
echocardiogrdpy for functional and structural
heart assssment by an expert fellow of
echocardiography. In this regard, both systolic
and diastolic cardiac parameters such lef$

ventricular ejection fra@in

(LVEF), interventricular ~ septal  thickness
(IVST), leftvenricularinternal dimension
(LVID), and left ventricular posterior wall

thickness (PWT)as well as the diastolic
function parameterssuch as E, farad,
deceleration time (DT) were evaluated. The
echocardiography measurements were then
compared with the norah ranges assessed in
some sex and agematched normotensive
subjects without any evidence of cardiovascular
disorders Additionally, cardiac masswas

measuredisingthe following formula:
LV mass=
0.8(1.04([LVID+PWT+IVST] %i[LVID] 3+ 0.6

Mirdamadi et al

Statistical Analysis

The esults were presented as medi@dinst and
third quartiles) for the quantitative variables
and were summarized by absolute frequencies
and percentages fdhe categorical variables.
The ontinuous variables were comparnesing
the ANOVA test and/or nonparametric
Kruskal Wallis test whenever the data did not
appear to have normal distributsor when the
assumption of equal variances wamlated
across the 2 groups. Thategorical variables
were, on the other hand, compared usingsthe
or Fisherexact test when more than 20% of
cells with an expected count of less than 5 were
observed. The multivariable linear regression
modeling was employed to assess group
differences adjusted for baseline variables
including gender and age. Foretlstatistical
analysis, the statisticaloftware SPSS, version
19.0, for Wndows (SPSS IncChicago, IL) was
used.A P valueof 0.05 or lessvasconsidered
statistically significant.

RESULTS

The 4 subgroups of participariscomprising
white-coat  hyperteriges,  normotensives,
controlled true hypertensives, andcontrolled
true hypertensivéswere similar interms of
gencer distribution (male frequency 40.0%,
30.0%, 40.0%, and 50.0% respectively;
P=0.727).However the normotensive subjects
were significatly younger (mean age =
59.759.95 y in the whitecoat hypertension
group, 38.1Gt12.27 y in he normotensive
group, 59.55#15.62 y in the controlled
hypertensive groupand 59.0012.95 yin the
uncontrolled hypertensivegroup; P<0.001)
with no discrepancybetween the whiteoat
hypertension group anthe other hypertensive
subgroups.

As is shown in Table 1the mean clinic SP
value was significantly higln the white-coat
hypertensives by comparison with the
normotensives and controlled hypertensives,
but not with the uncontrolled hypertensives.
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The mean DBP in thevhite coathypertension
group was lower than that in the other
hypertensive groupsit was high only in
comparison with thenormotensives. In other
words, daytimeas well as nightime SBP and
DBP values in the white-coat hypertensives
were significantly loowvhen compared with the
respective  values in the uncontrolled
hypertensivesbut were high when compared
with the corresponding values in the
normotensives or controlled hypertensives.
Univariate comparisons of th&unctional and
structural cardiac parameters betwedhe
white-coat hypertensives anthe other study
groups showed thdhe median otardiac mass
was high in the white-coat hypertensives
compared withthe normotensive groups (127.5
vs 101.1;P=0.005). With respect to differences
in the cardiac left ventricular mass, although the
uncontrolled hypertensive group had
significantly higher masshan thenormal and
controlled hypertensive groups, no statistical
difference was observeabopos cardiac mass

Table 1. Blood pressure variables of the participants in the 4 subgroups examined (median [first and third quartiles])

Mirdamadi et al

betweenthe controlled hypertensives anithe
white-coat hypertensives PE0.091). On the
other hand, the edian of cardiac mass was
high in the white-coat hypertensives compared
with the normotensive subjectéTable 2). In
this context andafter adjustment for sex and
age, the whiteeoat hypertensive group revealed
differing results in 2 indices o f-wavée 0
velocity and VST, when compared with the
other3 subgroupgTable 3).

In ventricular measuremest the whitecoat
group exhibitedsimilar thickness in both the
septum andhe posterior wall to the controlled

hypertensive group but these values were lower

than those in theuncontrolled hypertensives
and greater tharthose in thenormotensive
subjects. In this groyphe E-wave velocity was
equal tothat in thenormotensive and higher

than that in both controlledand uncontrolled
hypertensives; nonethelessthe E @vave

velocity indices were lower thathose in the
normotensives.

Variable

White-Coat
Hypertensives

Normotensives

Controlled
Hypertensives

Uncontrolled
Hypertensives

P value

Echo-SBP (15011'5 (S)LGO)* (11011'0 ?LSO)* (121.123'?'540) * (15011'5 0160) <0.001
Echo-DBP (80 'r987.5)* (60 17'080)* (70 'r8%3.7) (80?'090) <0.001
GRS By (138 ; 415\)50.7)* (1171'? 3148) (143.125?'558.0) (163.157 ?'iszy <0.001
Max-DBPaay (76.7 ?494.7)* (77?:'395) (76 ‘r8%8.7) (93.7 %01616.7)* 0.006

Max-SBPnight (121;21'5'1535.2)* (10711'l 0128) (116.21]'2 4137.2) (154.;?7i578.5)* <0.001
Max-DBPhnignt (64.2 ?981.7)* (647'|'083) (63.571'684.7) (80.5?3'1511.7)* <0.001
Min-SBP day (89.2?'4101)* (86 ; 9101) (90.2 ; 6100.7) (114.511'2 234.7)* <0.001
Min-DBP gay (41.;6]'.560)* (4751'460) (4111'9'555.2) (53 'r5;1.5)* <0.001
Min-SBP nignt (91.2?6'1502.2)* (889.'397) (93.21 ?1i510.7) (113.;:?'1i5)36.5)* <0.001
Min-DBP nignt (44.2 ?954.7)* (46"1[954) (46.55 ?'.558.2) (54 'r6§9.5)* <0.001
Mean-SBEPday (114.12l F?'5122)* (99 %01818)* (111.%%11'9 128) (138.511'4153.7)* <0.001
Mean-DB Paay (61.2 ?770.7)* (61?‘573) (60.5?’675.5) (125;":2'1?19.7)* <0.001
Mean-SBPnignt | (108 |1 11316.7)* (96:%'0(1)10) (105.1711'3?22.7) (13711'4 7156)* <0.001
Mean-DBPunignt | (55 ?263.2)* (555'|'964) (54.7?'269.7) (67.271'9-26.5)* <0.001

* Statistically significant difference between the white-coat hypertensives and the other groups
SBP, Systolic blood pressure; DBP, Diastolic blood pressure
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Table 2. Echocardiography parameters of the participants in the 4 subgroups examined (median [first and third quartiles])
White-Coat

Controlled

Uncontrolled

Variable . Normotensives - . P value
Hypertensives Hypertensives Hypertensives
0.6 0.6 0.6 0.6
LVEF (0.557 0.6) (0.67 0.6) (0.67 0.6) (0.557 0.6) B2
214 189 229 247
o (1691 278) (1581 215) (177.27 2852) | (1865i 3655 | ©0%°
E e 0.8 0.86 0.75 0.66 0038
(0.77 0.97) (0.707 1.03) (0.641 0.92) (0.56 i 0.80) :
3 0.06 0.10 0.07 0.06
EO wal (005i 0.07) (0.097 0.11) (0.06 i 0.08) (0.047 0.07) = Ueen
0.92 0.72 0.87 1.10
MY (0.817 1.00) (0.657 0.81) (0.727 1.03) (1077 1.19) s uijoien
4.64 454 43 422
Eule (4.077 4.88) (4.277 4.90) (3.887 4.76) (4.077 4.82) Gl
0.81 0.69 0.80 1.04
PWT (0.787 0.96) (0.641 0.79) (0.691 1.00) (0.87 7 1.10) S
'V s 1275 101.1 126.0 153.2 0.005
(11527 157.5) | (89.4i 1243) | (82.11i 150.1) (1236 217) :

LVEF, Left ventricular ejection fraction; DT, Declaration time; IVST, Interventricular septal thickness; LVID,
Left ventricular internal dimension; PWT, Left ventricular posterior wall thickness

Table 3. Multivariate linear regression model adjusted for is clearly shown in some recent observations,
sex and age

Standard compared with normotensive dividuals, the
Error 2 iEive risk of cardiovascular mortality as adjusted for

Variable ‘ Beta

DT potential confounders hagemonstrated a
Study group | -1.327 13.101 0.920 progressive significant increase in whiteat
Sex -18.387 27.038 0.499 . ) :

Age > 439 0.957 0013 hypertensivesand even this patient group has

E wave also exhibited a marked increasehe adjusted
Study group | -0.017 0.024 0.480 risk of developing sustaineldypertensiorover
Sex 0.081 0.049 0.108 a 10year time period (Mancia et,df 2013and
Age -0.001 0.002 0.459 : 1

26 WG de la Sierra et al, 2013). It has been even
Study group [ -0.005 0.002 0.014 suggested that measuring home blood pressure
iex '8-8811 8-88? 067331 levels, along with the other traditional risk

0 . < 0. .

s factors, may be enough to stfati the
Study group | 0.047 0.020 0.020 cardovascular risk (Hanninen et,52012). A
Sex -0.139 0.041 0.001 literature review suggedisat the increased risk

PWel'ge Gl UIOR. gt of mortality and morbidity in these patients can
Study group | 0.034 0.020 0.084 be due to various underlying cardiovascular
Sex -0.096 0.041 0.023 abnormalities and metabolicisturbances, so
Age 0.003 0.001 0.032 that comparedwith normotensives, subjects

Cardiac mass with white-coat hypertension have been shown
Study group 7.275 4.221 0.089 . . ; .

e 39.162 8.907 <0.001 to be at increased cardiovascular rigkus, it
Age 0.483 0.312 0.126 seems that the presence of structural or

DT, Declaration time; IVST, Interventricular septal

_ _ \ ; functional heart disturbance is-thirectionally
thickness; PWT, Left ventricular posterior wall thickness

associated with the progression of whitat
hypertension and results in an unfavorable
outcome. The present study was conducted to
assess both structural and functional heart states
in subjects with whiteeoat hypertension and
compare them witlthose innormotensives. We

DISCUSSION

Assessment of the outcome of whiteat
hypertension in recent studiéssindicated an
unfavorable prognosis for affected patients. As



\'4

WhiteCoatHypertension anfirueHypertension Mirdamadi et al
have succeeded in clajiifig that both structural controlled hypertension and considerably less
heart status and diastolic functional status than that among thosewith uncontrolled
(indicated bya d e cr enavwe endex &nd hypertension

increased DT) could be impaired in these Although, after we made adjustmerfts sex
affected patients when adjusted for sex and age and age, this differencevas insignificant, the

(2)6T BOZ ‘reuinor LeaH ueluel|

variables. results ofthe previous studies are conflicting.
Taking into account the association beém Hernandez deRey and colleagued® (2003)
IVST changes and whieoat hypertension; reported that the left ventricular mass was

although increased IVST was shown in both significanty greater in their patients with
controlled and wuncontrolled hypertensives white-coat hypertension than in theother

compared with normotensives, @as similarly grade 1 to2 hypertensie patients even after
shown by Grossman and colleaguég2008), adjustmentfor age, gender, body mass index,
this index was significantly highen the white- and snoking. Contrarily, Rizzo et aP (1996)
coat hypertensives than tine normotensives. indicated that neithethe left ventricuar mass
We observed that changes ithe diastolic index andthe left ventricular mass/heiglimor

functi on par amet ewase ( edative whlktickness vgae signifieadtly higim
velocity) indicated a higher rate of diastolic  white-coat hypertensives when compared with
dysfunction in the white-coat hypertensives normotensives, but age and sex were associated
than inthe normotensres. In addition and in with the left ventricular mass index, left
comparison withthe true hypertensive groups, ventricular mass$kight and relative wall

IVST and PWT were both higher the white- thickness. In total, cardiac mass seems to be

coat hypertensivethan in the normal subjects more affected by its own hypertension state and

but lower than those in the uncontrolled also underlying predisposing factprsvhich
hypertensives. On the other hand, althotigh may be aff ec geaddr, dolvancgrat i e
diastolc function was more impaired ithe age, and comorbidities.

white-coat hypertensiveshan in thenormal In conclusion, whitecoat hypertension can be

subjects, this impairment was not as high as accompanied by both special functiorahd
that of the uncontrolled hypertensive group. In  structural cardiac change®specially high

other words, diastolic dysfunction the white- IVST in tandem with diastolic dysfunction
coat hypertensivewassomewhere ithe range which can bethe major hallmarks of whiteoat
between the normotensivesd the controlled hypertension and may be associated with
subjects but markedly lower thahat in the unfavorableoutaomesin affected patients.
uncontrolled hypertensives.
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