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SAZETAK: Cilj Proveli smo multicentriénu studiju kako bismo odredili prevalenciju i kardiovaskularne ishode kod dijabeti-
cke kardiomiopatije (DCM) u bolesnika s dijabetesom tipa 2.

Metode: U istrazivanje je bilo uklju¢eno dvjesto ispitanika s dijabetesom tipa 2 (DM). Iskljuceni su ispitanici s koronar-
nom bolesti srca (CAD), valvularnom bolesti srca ili anamnesti¢kim podatcima o zlouporabi droga ili alkohola. Nakon
anamnesti¢kih podataka utvrdeni su indeks tjelesne mase, u¢estalost pusenja, dislipidemije, DM-a, uporaba lijekova te su
provedeni procjena dijagnostickih kriterija zatajivanja srca (HF) prema Framinghamskoj studiji, klinicki pregled, 12-kanalni
elektrokardiogram u mirovanju, transtorakalna ehokardiografija te jedna od laboratorijskih varijabli: HbAlc, nasumicne ili
nataste izmjerene vrijednost glukoze u krvi ili rezultat dvosatnog testa oralne podnosljivosti glukoze.

Rezultati: Prevalencija u usporedbi s odsutnoséu DCM-a, dijastolicka disfunkcija lijeve klijetke (LV) IL. i III. stupnja, sistolicka
disfunkcija i hipertrofija u istrazivanoj skupini iznosile su, redom: 23,0 % prema 77,0 %, 18,5 %, 5,0 % 18,0 %. U skupini s DCM-
om postojala je znacajna razlika u ucestalosti dijastolicke disfunkcije LV-a II. i III. stupnja, sistolicke disfunkcije i hipertrofiji u
usporedi sa skupinom ispitanika bez DCM-a, s apsolutnim povecanjem rizika u skupini s DCM-om za ta stanja od, redom, 80
%, 22 %135 %. Pronadena je i signifikantna razlika u prosjec¢noj vrijednosti ejekcijske frakcije (EF) izmedu skupinas DCM-om i
bez DCM-a. Prosje¢na EF u skupini s DCM-om bila je za 5,5 % niza nego u skupini bez DCM-a. Zastupljenost HF-ai pretklinicke
HF u skupini s DCM-om iznosila je 65 % i 35 %. U skupni s DCM-om prosje¢na je dob kod HF-a bila 4,1 godinu visa nego
prosjecna dob za pretklini¢ki HF. Pusenje je bilo izrazito i zna¢ajno povezano s HF-om u odnosu prema predklinickom HF-u
u skupni s DCM-om.

Zakljucei: DCM je bio zastupljen u egipatskih bolesnika s dijabetesom tipa 2 te se moZe smatrati primarnom miokardijalnom
boleséu koja uzrokuje predispoziciju za HF kod dijabetesa tipa 2.

SUMMARY: Objective: A multicenter study to evaluate the prevalence and cardiovascular outcomes of diabetic cardiomyo-
pathy in type I diabetic patients.

Patients and Methods: Two hundred participants with type II diabetes mellitus (DM) were included, while participants with
coronary artery disease (CAD), valvular heart disease, or history of alcohol or drug abuse were excluded. Participants were
subjected to history taking for age, gender, body mass index, smoking, dyslipidemia, medications, DM, Framingham diag-
nostic criteria of heart failure (HF), comprehensive clinical examination, 12 leads resting electrocardiogram, transthoracic
echocardiography and one of the following laboratory investigations: glycated hemoglobin, random blood sugar, fasting blood
sugar, or 2-hour 75-gram oral glucose tolerance test.

Results: The prevalence of diabetic cardiomyopathy versus (vs) no diabetic cardiomyopathy, left ventricular (LV) diastolic
dysfunction grade II and III, systolic dysfunction, and hypertrophy in the study population was 23.0% vs 77.0%, 18.5%, 5.0%,
and 8.0%, respectively. There was a highly significant difference between LV diastolic dysfunction grade II and III, systolic
dysfunction, and hypertrophy in the diabetic cardiomyopathy group vs no diabetic cardiomyopathy group, with an absolute
risk increase of 80%, 22%, and 35% in the diabetic cardiomyopathy group, respectively. There was a highly significant differ-
encebetween the mean ejection fraction (EF) in the diabetic cardiomyopathy group vs the no diabetic cardiomyopathy group.
The mean EF for the diabetic cardiomyopathy group was 5.5% lower than the mean EF for the no diabetic cardiomyopathy
group. The prevalence of HF and pre-clinical HF in the diabetic cardiomyopathy group was 65% and 35%, respectively. The
mean age for HF was 4.1 years older than the mean age for pre-clinical HF in the diabetic cardiomyopathy group. Smoking
was significantly and strongly associated with HF vs pre-clinical HF in the diabetic cardiomyopathy group.

Conclusions: Diabetic cardiomyopathy was prevalent in an Egyptian type Il diabetic patient population and could be consid-
ered a primary myocardial disease predisposing to HF in type Il DM.

KLJUCNE RIJECI: diabetes mellitus, dijabeticka kardiomiopatija, dijastolicka disfunkcija lijeve klijetke,
sistolicka disfunkcija lijeve klijetke.

KEYWORDS: diabetes mellitius, diabetic cardiomyopathy, left ventricular diastolic dysfunction, left
ventricular systolic dysfunction.

CITATION: Cardiol Croat. 2021;16(7-8):239-45. | https://doi.org/10.15836/ccar2021.239

*ADDRESS FOR CORRESPONDENCE: Hassan Mohamed Ebeid, Cardiology Department, Faculty of Medicine, Fayoum
University, Said Soliman St., University Region, Fayoum 63514 Egypt.

Phone: +201223459153 / E-mail: hassanebeid@yahoo.com

ORCID: Hassan Mohamed Ebeid, https://orcid.org/0000-0001-6190-2495 « Khaled Ahmed Elkhashab, https://orcid.org/0000-0002-9162-9351
Mohamed Zaki Hussai, https://orcid.org/0000-0002-8281-7991¢ Marwa Salah Said Mohammad, https://orcid.org/0000-0003-0383-5938

TO CITE THIS ARTICLE: Ebeid HM, Elkhashab KA, Hussain ZA, Mohammad MSS. Prevalence and Cardiovascular Outcomes of
Diabetic Cardiomyopathy in an Egyptian Type II Diabetic Patient Population: A Cross-sectional Hospital-based Multicenter
Study. Cardiol Croat. 2021;16(7-8):239-45. | https://doi.org/10.15836/ccar2021.239

TO LINK TO THIS ARTICLE: https://doi.org/10.15836/ccar2021.239

Cardiologia Croatica O
2021;16(7-8):239.



https://orcid.org/0000-0001-6190-2495
%20https://orcid.org/0000-0002-9162-9351
https://orcid.org/0000-0002-8281-7991
https://orcid.org/0000-0003-0383-5938
mailto:hassanebeid@yahoo.com

Prevalence and Cardiovascular Outcomes of Diabetic Cardiomyopathy in an Egyptian Type Il Diabetic Patient Population:

A Cross-sectional Hospital-based Multicenter Study

Uvod

Diabetes mellitus (DM) predstavlja znac¢ajan uzro¢nik pobola
i smrtnosti u cijelome svijetu.! DM tipa 1 obiljezava gubitak
mase beta-stanica i smanjeno lu¢enje inzulina u gusteraci, uz
prosjecnu Zivotnu dob kada nastaje bolest od 7 do 15 godina. S
druge strane, dijabetes tipa 2 obiljezava disfunkcija beta-sta-
nica i inzulinska rezistencija, s prosje¢cnom dobi nastupanja
bolesti od 45 do 65 godina.? Prema Americkom drustvu za
dijabetes, razina HbAlc 26,5 %, nasumicno izmjerena gluko-
za u krvi (GUK) od 11,1 mmol/L, vrijednosti GUK-a nataste =7
mmol/L ili dvosatni test tolerancije na glukozu s oralnom do-
zom od 75 grama s rezultatom od 11,1 mmol/L dijagnosticki su
kriteriji za dijagnozu DM-a.* U bolesnika s DM-om Ceste suma-
krovaskularne komplikacije poput cerebrovaskularne bolesti,
koronarne bolesti srca (CAD) i periferne arterijske bolesti te
mikrovaskularne komplikacije poput nefropatije, neuropatije
iretinopatije. Dijabeti¢ari imaju vecirizik od nastajanja CAD-a
i zatajivanja srca (HF) u usporedbi s bolesnicima koji nemaju
DM. Finsko populacijsko istrazivanje koje su proveli Haffner
1 sur. pokazalo je da bolesnici s dijabetesom tipa 2 imaju veci
rizik od infarkta miokarda. Kohortna populacijska studija
provedena u Reykjaviku, istrazivanja SOLVD i registri utvrdi-
li su da je DM neovisni ¢imbenik rizika za HF, kao i neovisni
prediktor pobola i smrtnosti u HF-u.*® Dijabeti¢ka kardiomi-
opatija (DCM) jest remodeliranje, fibroza i stvrdnjavanje mi-
okarda uzrokovana DM-om u bolesnika koji nemaju prisutne
kardiovaskularne ¢imbenike rizika, kao sto su CAD, arterijska
hipertenzija i valvularna bolest srca.” U 2005. Fang I sur. utvr-
dili su prevalenciju DCM-a od 27 % u kohorti od 120 bolesnika
s DM-om tipa 2 bez poznate bolesti srca ili hipertrofije lijeve
klijetke (LV).® IstraZivanja o prevalenciji i kardiovaskularnim
ishodima kod DCM-a u bolesnika s DM-om dosad su ve¢inom
provodena u Sjevernoj Americi ili Europi. Cilj je ovog istrazi-
vanja bio istraziti prevalenciju i kardiovaskularne ishode za
DCM u egipatskoj populaciji bolesnika s dijabetesom tipa 2.

Bolesnici i metode

DIZAJN ISTRAZIVANJA

Proveli smo jednogodi$nju, presjec¢nu, multicentriénu studiju
u jednoj skupini ispitanika u ¢etirima kardiolo§kim centrima
u Cetirima tercijarnim bolnicama smje$tenima u guvernora-
tima Cairo, Giza i El Fayum u Egiptu. Dizajn istrazivanja dobio
je odobrenje etickog odbora, a svi su sudionici potpisali infor-
mirani pristanak.

SUDIONICI ISTRAZIVANJA

U istrazivanje smo ukljucili 200 bolesnika 1z ¢etiriju bolnice
u jednoj drzavi tijekom 2018. 1 2019. godine. Sudionici su bili
bolesnici upuceni na kardioloske odjele Policijske bolnice
Agouza, Nacionalnog instituta za srce, SveuciliSne bolnice u
Kairu i Sveucilisne bolnice u Fayumu, koje su sve smjeStene u
Egiptu. Nakon uzimanja anamneze i demografskih podataka
utvrdeni su indeks tjelesne mase (BMI), ucestalost pusenja,
dislipidemije, DM, CAD-a i primjene farmakoloske terapije,
provedeni su procjena dijagnostickih kriterija zatajivanja
srca (HF) prema Framinghamskoj studiji te klini¢ki pregled,
12-kanalni elektrokardiogramu u mirovanju, transtorakalna
ehokardiografija (TTE) te jedna od sljedecih laboratorijskih
varijabli: razina HbAlc, nasumic¢no izmjereni GUK, vrijednost
GUK-a nataste ili rezultat dvosatnog testa oralne podnosljivo-
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Introduction

Diabetes mellitus (DM) is a major cause of morbidity and mor-
tality worldwide.! Type I DM is characterized by loss of B cell
mass and reduced pancreatic insulin secretion with an av-
erage age of onset of 7-15 years. Conversely, type II is char-
acterized by B cell dysfunction and peripheral insulin resist-
ance with an average age of onset of 45-65 years.? As per the
American Diabetes Association, glycated hemoglobin (HbA1c)
levels 26.5%, random blood sugar levels 11.1 mmol/L, fasting
blood sugar levels =7 mmol/L, or 2-hour, 75-gram oral glucose
tolerance test reading 11.1 mmol/L is diagnostic of DM.? Mac-
rovascular complications such as cerebrovascular disease,
coronary artery disease (CAD), and peripheral vascular dis-
ease, and microvascular complications such as nephropathy,
neuropathy, and retinopathy are common in patients with
DM. Patients with DM have a higher risk of developing CAD
and heart failure (HF) compared with non-diabetic patients. A
Finnish population-based study by Haffner et al. showed that
type Il diabetic patients have a significant high risk of myocar-
dial infarction. The Reykjavik population-based cohort study
and Studies of Left Ventricular Dysfunction (SOLVD) trials
and registry showed DM to be an independent risk factor for
HF and an independent predictor of morbidity and mortality
in HF, respectively.#® Diabetic cardiomyopathy is DM-induced
myocardial remodeling, fibrosis, and stiffness in the absence
of cardiovascular risk factors as CAD, hypertension, and val-
vular heart disease.” In 2005, Fang et al. demonstrated a 27%
prevalence of diabetic cardiomyopathy in a cohort of 120 type
I diabetic patients without known cardiac disease or left ven-
tricular (LV) hypertrophy.® Studies on the prevalence and car-
diovascular outcomes of diabetic cardiomyopathy in patients
with DM are mainly North American or European. The aim of
this study was to explore the prevalence and cardiovascular
outcomes of diabetic cardiomyopathy in an Egyptian type II
diabetic patient population.

Patients and Methods

STUDY DESIGN

Single group study conducted at four cardiac centers in four
tertiary care hospitals located in Cairo, Giza and El Fayoum
governerates in Egypt. The study design was approved by
the ethics committee, and all participants signed written in-
formed consents.

STUDY PARTICIPANTS

We recruited 200 patients from four hospitals in one country
in 2018 and 2019. Study participants were patients referred to
the Cardiology Departments at Agouza Police Hospital, Na-
tional Heart Institute, Cairo University Hospital, and Fayoum
University Hospital, Egypt. They were subjected to history tak-
ing and data collection for age, gender, body mass index (BMI),
smoking, dyslipidemia, medications, DM, CAD, Framingham
diagnostic criteria of HF, comprehensive clinical examina-
tion, 12-leads resting electrocardiogram, transthoracic echo-
cardiography (TTE), one of the following laboratory investi-
gations: HbAlc level, random blood sugar level, fasting blood
sugar level, or 2-hour, 75-gram oral glucose tolerance test, and
one of the following medical imaging investigations: cardiac
catheterization and coronary angiography, computerized to-
mography coronary angiography, thallium stress myocardial



sti glukoze. Bolesnici su takoder bili podvrgnuti oslikavanju
primjenom jedne od sljede¢ih metoda: kateterizacija srca i
koronarna angiografija, MSCT koronarografija, perfuzijska
scintigrafija miokarda talijem, dobutaminska stresna eho-
kardiografija ili MR angiografija srca. Pregledani su bolesnici
ukljuCeni u istrazivanje ako su imali DM tipa 2. Bolesnicl s
CAD-om, arterijskom hipertenzijom, prirodenom bolesti srca,
cerebrovaskularnim bolestima, valvularnom bolesti srca,
ugradenim elektrostimulatorom ili defibrilatorom, zloupora-
bom alkohola, amfetamina ili steroida i/ili primanjem kemo-
terapije ili radioterapije iskljuc¢eni su iz istrazivanja.

POSTUPAK ISTRAZIVANJA

Dvjesto je bolesnika uklju¢eno u istrazivanje 1 konsekutivno
dodano u jednu skupinu. U¢injen je TTE kako bi se otkrila pri-
sutnost DCM-a. U ovom je istrazivanju DCM definirana kao
prisutnost svih sljede¢ih kriterija: prisutnost DM-a tipa 2,
promjene na srcu u obliku disfunkcije ili hipertrofije LV-a i
odsutnost drugih uzro¢nika kardiomiopatije. Podatci priku-
pljeni ehokardiografijom uklju¢ivali su omjer brzina E i A-va-
la mitralnog protoka, omjer E/E’ uporabom tkivnog doplera,
ejekcijska frakcija (EF) prema modificiranoj Simpsonovoj me-
todi i masa LV-a indeksirana prema tjelesnoj povrsini (LVMi)
s pomoc¢u dvodimenzionalne (2D) ehokardiografije.

Granicne vrijednostiza E/A1E/E’bile su0,75110,0, grani¢na
vrijednost za EF bila je 50 % ili grani¢na vrijednost LVMi od
125 g/m? za muskarce ili 110 g/m? za Zene iskoriStene su da bi
se ispitanike svrstalo u dvije kategorije. Bolesnike s E/A >0,75 1
E/E' =210, EF <50% ili LVMIi od 125 g/m? za muskarce ili 110 g/m?
za zene klasificirali smo kao ispitanike s DCM-om, dok su oni
sE/A <0,751 E/E' <10, EF 250 % ili LVMIi <125 g/m? za muskarce
1 <110 g/m? za Zene bili klasificirani kao ispitanici bez DCM-a.

ISHODI

Istrazivanje je evaluiralo prevalenciju i kardiovaskularne is-
hode za DCM u egipatskoj populaciji bolesnika s dijabetesom
tipa 2.

STATISTICKA ANALIZA

Podatci prikupljeni ehokardiografskim pregledom bili su ko-
dirani te zatim analizirani s pomoc¢u programa Statistical
Package for the Social Sciences (SPSS®) verzije 25. Kvantita-
tivni su podatci izrazeni kao prosjek i standardne devijacije,
dok su kvalitativne varijable izrazene kao srednje vrijednosti
1 rasponi. Parametrijski distribuirane varijable usporedivane
su neovisnim t-testom, dok su neparametrijski distribuirane
varijable usporedivane Mann-Whitneyjevim testom. Kvalita-
tivne su varijable usporedivane s pomoc¢u Hi-kvadrat testa ili
Fisherova egzaktnog testa.*® Interval pouzdanosti bio je 95
%, a prihvatljiva granica pogreske 5 %. Svaka usporedba sma-
trana statisticki zna¢ajnom imala je P-vrijednost od P<0,05, a
vrijednost od P <0,01 smatrala se izrazito zna¢ajnom. Krajnja
analiza podataka obavljena je prema planu ispitivanja.

Rezultati

U istrazivanje je uklju¢eno 200 ispitanika. Muski je spol bio
dominantan (71 % ispitanika).

DIJABETICKA KARDIOMIOPATIJA

Medu 200 sudionika u istrazivanju (57 Zena i 143 muskar-
ca; prosjec¢na dob 51 + 7,02 godina), prevalencija dijastolicke
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perfusion imaging, dobutamine stress echocardiography, or
cardiac magnetic resonance angiography. Screened partici-
pants were enrolled if they had type II DM. Screened partici-
pants with CAD, hypertension, congenital heart disease, cere-
brovascular disease, valvular heart disease, pacemaker or
defibrillator implantation, alcohol, amphetamine or anabolic
steroids drug abuse, and/or cancer chemotherapy or radio-
therapy were excluded from the study.

STUDY PROCEDURES

Two hundred participants were enrolled, consecutively as-
signed to a single group, and underwent TTE to detect dia-
betic cardiomyopathy. In our study, we defined diabetic car-
diomyopathy by all of the following criteria: presence of type
II diabetes mellitus, myocardial abnormalities in the form of
LV dysfunction or hypertrophy, and absence of other causes
of cardiomyopathy. Data documented with TTE included ratio
of early diastolic mitral inflow velocity (E wave) to late dias-
tolic mitral inflow velocity (A wave) (E/A) by transmitral flow,
ratio of E wave to early diastolic mitral annulus velocity (E'
wave) (E/E') by tissue Doppler imaging, ejection fraction (EF)
by modified Simpson’s method, and LV mass indexed to body
surface area (LVMi) by 2-dimensional (2D) echocardiography.

E/A and E/E' cut-off values of 0.75 and 10.0, EF cut-off value
of 50%, or LVMIi cut-off value of 125 g/m? for men or 110 g/m? for
women were used to categorize participants into 2 categories.
Participants with E/A >0.75 and E/E' 210, EF <50%, or LV M1 >125
g/m? for men or >110 g/m? for women were classified as dia-
betic cardiomyopathy participants, while participants with
E/A <0.75 and E/E' <10, EF 250%, or LVMi <125 g/m? for men
or <110 g/m? for women were classified as no diabetic cardio-
myopathy participants.

END POINTS

The study evaluated the prevalence and cardiovascular out-
comes of diabetic cardiomyopathy in an Egyptian type Il dia-
betic patient population.

STATISTICAL ANALYSIS

The echocardiographic assessment data were coded, and the
data were analysed with the Statistical Package for the So-
cial Sciences software (SPSS®) version 25. Quantitative data
was expressed as means and standard deviations, while
qualitative data was expressed as medians and ranges. Para-
metrically and non-parametrically distributed quantitative
variables were compared with the Independent t-test and
Mann-Whitney test, respectively. Qualitative variables were
compared with the Chi-square test or Fisher exact test.%° The
confidence interval and accepted margin of error were set to
95% and 5%, respectively. Any comparison considered sta-
tistically significant was at P<0.05 or less, while P<0.01 was
considered highly significant. Final data analysis was as per
protocol analysis.

Results

We recruited 200 patients in the study. There was male gen-
der predominance in the study (71% were men).

DIABETIC CARDIOMYOPATHY

Among the 200 participants studied (57 women and 143 men;
mean age was 51 + 7.02 years), the prevalence of LV diastolic
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disfunkcije LV-a II. ili III. stupnja (E/A >0,75 i E/E' =10) bila je
18,5 %, zastupljenost sistolicke disfunkcije LV-a (EF <50 %) bila
je 5,0 %, a zastupljenost hipertrofije LV-a (LVMi >125 g/m? za
muskarce ili >110 g/m? za Zene) bila je 8,0 %, dok je ucestalost
za skupinu s DCM-om 1 skupinu bez DCM-a bila 23 % 1 77 %
(slika 1). Prosjeéna dob u skupini s DCM-om bila je 7,8 godina
vi§a od prosjeéne dobi u skupini bez DCM-a (P = 0,008), a pro-
sje¢ni BMI za skupinu s DCM-om bio je 1,6 kg/m? visi nego u
skupini bez DCM-a (P = 0,010). Postojale su znacajne razlike
medu dvjema grupama glede prisutnosti dislipidemije X*(1)
= 5,860, P = 0,015, V = 0,171), trajanja DM-a (t(198) = 3,440, P =
0,0007), i vrijednosti HbAlc (t(198) = —9,415, P = <0,0001) (ta-
blica 1). Pronadena je i izrazito znacajna statisti¢ka razlika
izmedu prosjec¢ne EF u skupini s DCM-om u usporedbi sa sku-
pinom bez DCM-a (t(198) = —4,963, P = <0,0001). Prosje¢na EF
u skupini s DCM-om bila je za 5,5% niZa nego u skupini bez
DCM-a. Pronadena je i izrazito statisticki znacajna poveza-
nost izmedu DCM-a i II. 1 III. stupnja dijastolicke disfunkcije
LK (X*(1) = 151,987, P=<0,0001, V= 0,872), izrazito zna¢ajna po-
vezanost izmedu DCM-a i sistolicke disfunkcije LV-a (X*(1) =

dysfunction grade 1I or III (E/A >0.75 and E/E' =10), LV systol-
ic dysfunction (EF <50%), and LV hypertrophy (LVMi >125 g/
m? for men or >110 g/m? for women) in the study population
was 18.5%, 5.0%, and 8.0%, and the percentages of the diabetic
cardiomyopathy vs no diabetic cardiomyopathy participants
were 23% vs 77%, respectively (Figure 1). The mean age for
the diabetic cardiomyopathy group was 7.8 years older than
the average age for the no diabetic cardiomyopathy group (P
= 0.008), and the mean BMI for the diabetic cardiomyopathy
group was 1.6 kg/m? higher than the mean BMI for the no dia-
betic cardiomyopathy group (P = 0.010), respectively. Dyslipi-
demia (X*(1) =5.860, P=0.015, V=0.171), duration of DM (t(198) =
-3.440, P=0.0007), and HbAlc (t(198) = -9.415, P= <0.0001) were
significantly different between both groups (Table 1). There
was a highly significant statistical difference between the
mean EF in the diabetic cardiomyopathy group vs no diabetic
cardiomyopathy group (t(198) = -4.963, P = <0.0001). The mean
EF for the diabetic cardiomyopathy group was 5.5% lower than
the mean EF for the no diabetic cardiomyopathy group. There
was a highly significant strong association between diabetic

Type Il Diabetic Patient Population in Middle Egypt

[H No Diabetic Cardiomyopathy
B piabetic Cardiomyopathy

FIGURE 1. Prevalence of diabetic cardiomyopathy.

TABLE 1. Comparison between diabetic cardiomyopathy and no diabetic cardiomyopathy groups in an Egyptian type Il diabetic patient

population regarding the risk factors.

No diabetic cardiomyopathy Diabetic cardiomyopathy Independent
P value
No: 154 No: 46 t-test
i i Mean + SD 8.14 £ 3.93 years 10.52 £ 4.70 years
,I\)Aurlfl_tlon of Diabetes 3,440 0.0007
ellitus Range 1 - 16 years 3 - 21 years
Mean + SD 7.57% +1.01% 9.32% +1.37%
HbA1lc -9.415 <0.0001
Range 6% — 10.5% 7% = 11.6%
No Diabetic cardiomyopathy Diabetic cardiomyopathy
Chi-square test P value
No: 154 No: 46
No 102 (66.0%) 39 (85.0%)
Dyslipidemia 5.860 0.015
Yes 52 (34.0%) 7(15.0%)
No 65 (42.0%) 17 (37.0%)
Smoking 0.404 0.525
Yes 89 (58.0%) 29 (63.0%)
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35,240, P=<0,0001, V=0,420) te izrazito znac¢ajna povezanost
izmedu DCM-a i hipertrofije LV-a (X*(1) = 58,223, P=<0,0001, V
=0,540), s povecanjem apsolutnog rizika u skupni s DCM od
80 %, 22 % i 35 % (slika 2).

200

150

Count

o
No Diabetic Cardiomyopathy
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cardiomyopathy and LV diastolic dysfunction grade II and III
(X*(1)=151.987, P=<0.0001, V=0.872), a highly significant mod-
erate association between diabetic cardiomyopathy and LV
systolic dysfunction (X*(1) = 35.240, P = <0.0001, V= 0.420), and
a highly significant strong association between diabetic car-
diomyopathy and LV hypertrophy (X*(1) = 58.223, P = <0.0001,
V'=0.540), with an absolute risk increase of 80%, 22%, and 35%
in the diabetic cardiomyopathy group, respectively (Figure 2).

Bar Chart
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BINo LV Diastolic Dysfunction
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Type Il Diabetes Mellitus

FIGURE 2. Comparison between diabetic cardiomyopathy and no diabetic cardiomyopathy groups regarding the rates of left ven-

tricular diastolic dysfunction grade Il and Ill.

ZATAJIVANJE SRCA

Prevalencija HF-a (gdje su nalazi ehokardiografije odgo-
varali dijagnostickim DCM, a klini¢ki su nalazi odgovarali
Framinghamovim dijagnostickim kriterijima HF-a) i pretkli-
nickog HF-a (nalazi ehokardiografije odgovarali su dijagnos-
tickim kriterijima DCM-g, ali klini¢ki nalazi nisu odgovarali
Framinghamovim dijagnosti¢kim kriterijima HF-a) bila je 65
% u skupini s DCM-om 1 35 % u skupini bez DCM-a. Postojala
je izrazito znacajna povezanost izmedu DCM-a i HF-a (X?* (1)
=118,159, P = <0,0001, V = 0,769) (slika 3). Prosje¢na dob za HF
bilaje 4,1 godinu visa nego prosje¢na dob za pretklini¢cko HF u
skupini s DCM-om (58,1 prema 54 godine za pretklini¢ko HF)

150

Count
g

No Diabetic Cardiomyopathy

HEART FAILURE

The prevalence of HF (where the echocardiographic findings
met the diagnostic criteria of diabetic cardiomyopathy and
the clinical findings met the Framingham diagnostic crite-
ria of heart failure) and pre-clinical HF (where the echocar-
diographic findings met the diagnostic criteria of diabetic
cardiomyopathy but the clinical findings did not meet the
Framingham diagnostic criteria of heart failure) in the dia-
betic cardiomyopathy group was 65% and 35%, respectively.
There was a highly significant strong association between
diabetic cardiomyopathy and HF (X? (1) = 118.159, P = <0.0001,
V =0.769) (Figure 3). The mean age for HF was 4.1 years older

Bar Chart
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FIGURE 3. Comparison between diabetic cardiomyopathy and no diabetic cardiomyopathy groups regarding the rates of heart

failure.
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(P =0,033). Pusenje je bio zna¢ajno i snazno povezano s HF-
om u skupini s DCM-om (X? (1) = 41,851, P = <0,0001, V = 0,954)
(slika 4). Pusaci u skupini s DCM-om imali su 20 % vedéi rizik
od HF-a (relativni rizik = 1,17, 95% interval pouzdanosti (95%
CI): 0,7352 do 1,8696). S druge strane, postojala i povezanost
izmedu dislipidemije 1 HF-a u skupini s DCM-om koja nije bila
statisti¢ki znacajna (X* (1) = 4,403, P= 0,078, V = 0,309).

Count

L
Pre-clinical Heart Failure

Heart_Failure

than the mean age for pre-clinical HF in the diabetic cardiomy-
opathy group (58.1 vs 54 years for the preclinical HF) (P = 0.033).
Smoking was significantly and strongly associated with HF in
the diabetic cardiomyopathy group (X (1) = 41.851, P = <0.0001,
V = 0.954) (Figure 4). Smokers in the diabetic cardiomyopathy
group had 20% increased risk for HF (RR= 1.17, 95 CI. 0.7352 to
1.8696). In contrast, there was a non-significant association
between dyslipidemia and HF in the diabetic cardiomyopathy
group (X (1) = 4.403, P= 0.078, V = 0.309).

Bar Chart
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FIGURE 4. Comparison between heart failure and pre-clinical heart failure in the diabetic cardiomyopathy groups regarding the

rates of smoking.

Rasprava

Strukturne promjene u miokardu smatraju se najvjerojatnijim
mehanizmom razvoja disfunkcije LV-a u bolesnika s DCM-
om. IstraZivanja parova koje su proveli Bertoni i sur. pronasla
je znac¢ajnu povezanost izmedu DM-a i DCM-a (OR = 1,58, 95
% CI: 1,55 — 1,62), nakon prilagodbe za arterijsku hipertenziju,
spol, rasu i srednju vrijednost dohotka.’* Retrospektivna ko-
hortna studija objavljena 2010. godine pokazala je znac¢ajnu
povezanost dijastolicke disfunkcije LV-a s naknadnim HF-om
u dijabeti¢ara nakon prilagodbe za dob, spol, BMI, arterijsku
hipertenziju, CAD, EF, volumen lijeve pretklijetke, vrijeme de-
celeracije, LVMI 1 relativnu debljinu stijenke.’> Dandamudi I
sur. proveli su presje¢nu studiju koja je istrazivala rizik od ra-
zvijanja disfunkcije LV-a u bolesnika s DCM-om. Pronasli su
znacajnu zastupljenost DCM-a od 16,9 % u dijabeti¢kih pacije-
nata u okrugu Olmsted. Zastupljenost dijastolicke disfunkcije
LV-aubolesnika s DCM-om bila je 54,4 %, dok je zastupljenost
sistolicke disfunkcije LV-a u tih ispitanika bila 7,3 %. Dijabetic¢-
ka je kardiomiopatija gotovo podvostrucila rizik od disfunk-
cije LV-a, dijastolicke disfunkcije LV-a i sistolicke disfunkcije
LV-a nakon prilagodbe za dob i spol.*® Rezultati ove presje¢ne
studije u skladu su s rezultatima koje su predo¢ili Dandamudi
1sur. te smo pokazali visoku zastupljenost DCM-a u egipatskoj
populaciji dijabeti¢ara tipa 2. Takoder smo pokazali i znacaj-
nu snaznu povezanost izmedu DCM-aiIl. 1 III. stupnja dijasto-
licke disfunkcije LV te hipertrofije LV, znac¢ajnu povezanost iz-
medu DCM i sistolicke disfunkcije LV-a, visoku zastupljenost
HF-a u bolesnika s DCM-om te znac¢ajnu snaznu povezanost
izmedu puSenja i HF-a u bolesnika s DCM-om.

O cardiologia Croatica
2021,16(7-8):244.

Discussion

Structural alterations of the myocardium have been suggest-
ed as probable mechanisms for LV dysfunction in patients
with diabetic cardiomyopathy. A nationwide case-control
study by Bertoni et al. demonstrated a significant associa-
tion between DM and diabetic cardiomyopathy (OR = 1.58,
95% CI: 1.55-1.62), after adjustment for hypertension, gender,
race, and median income.! A retrospective cohort study pub-
lished in 2010 demonstrated a significant association of LV
diastolic dysfunction with subsequent HF in diabetic patients
after adjustment for age, gender, BMI, hypertension, CAD, EF,
left atrial volume, deceleration time, LVMi and relative wall
thickness.’? Dandamudi et al. cross-sectional study investi-
gated the risk of developing LV dysfunction in patients with
diabetic cardiomyopathy. They found a significant 16.9% prev-
alence of diabetic cardiomyopathy in the Olmsted County
community diabetic patient population. The prevalence of LV
diastolic and systolic dysfunction in patients with diabetic
cardiomyopathy was 54.4% and 7.3%, respectively. Diabetic
cardiomyopathy nearly doubled the risk of LV dysfunction,
diastolic dysfunction, and systolic dysfunction after adjust-
ment for age and gender.** Our cross-sectional study results
were consistent with the results of the Dandamudi et al, and
we demonstrated high prevalence of diabetic cardiomyopathy
in an Egyptian type Il diabetic patient population. In addition,
we demonstrated significantly strong associations between
diabetic cardiomyopathy and LV diastolic dysfunction grade
IITand Il and LV hypertrophy, significant association between
diabetic cardiomyopathy and LV systolic dysfunction, high



U ovoj studiji nisu nedostajali nikakvi podatci, Sto je omo-
gucilo dobru analizu prema planu ispitivanja; istrazivaci koji
su analizirali i navodili rezultate procjene na temelju TTE-a
nisu bili upoznati s laboratorijskim rezultatima. Koliko nam je
poznato, ehokardiografska obiljeZzja DCM-a nisu dosad istra-
Zivana u egipatskoj populaciji dijabeti¢ara tipa 2.

Ovo je istrazivanje imalo neka ogranic¢enja koja treba nave-
sti. Proveli smo multicentri¢nu studiju s malenim uzorkom. S
obzirom na to da je bila rije¢ o presje¢noj studiji, nismo mogli
istraziti kronoloski odnos izmedu ishoda procjene primjenom
TTE-a i vremenskoga slijeda HF-a u bolesnika s DCM-om.
Novije tehnike, kao $to je metoda stope deformacije, speckle
tracking oslikavanje i 3D ehokardiografija omogucuju toc-
niju procjenu debljine i funkcije stijenke LV-a u usporedbi s
transmitralnim protokom, tkivnim doplerom, modificiranom
Simpsonovom metodom i 2D ehokardiografijom.

Zakljucci

Dijabeticka je kardiomiopatija bila zastupljena u egipatskoj
populaciji pacijenata s dijabetesom tipa 2, znacajno i snazno
povezana s II. i III. stupnjem dijastolicke disfunkcije LV-a i
hipertrofijom LV-a te zna¢ajno povezana sa sistolickom dis-
funkcijom LV-a, a moZe se smatrati primarnom bolesti mio-
karda koja uzrokuje predispoziciju za HF. Bolesnici s DCM-om
koji su pusaci time rizik od nastupa HF-a poveéavaju za 20%,
Sto je rezultat koji poti¢e na daljnje istraZivanje o toj temi.

LITERATURE

Ebeid HM, Elkhashab KA, Hussain ZA, Mohammad MSS.

prevalence of HF in the diabetic cardiomyopathy patients, and
a significantly strong association between smoking and HF in
patients with diabetic cardiomyopathy.

Our study did not have missing data, allowing robust per
protocol analysis; the investigators who analysed and report-
ed the TTE assessment outcomes were blinded to the labora-
tory results; and, to the best of our knowledge, the echocardio-
graphic features of diabetic cardiomyopathy in the Egyptian
type Il diabetic patients had not been previously studied.

The study has some limitations that need to be acknowl-
edged. It was a multicentered study with a small sample size.
Being a cross-sectional study, did not allow us to investigate
the chronological relationship between the TTE assessment
outcomes and the HF timeline in patients with diabetic cardi-
omyopathy. Newer techniques such as the strain rate method,
speckle tracking image, and 3D echocardiography are more
accurate for evaluation of the LV wall function and thickness
compared to transmitral flow, tissue Doppler imaging, modi-
fied Simpson’s method, and 2D echocardiography.

Conclusions

Diabetic cardiomyopathy was prevalent in an Egyptian type II
diabetic patient population, significantly and strongly associ-
ated with LV diastolic dysfunction grade II and Il and LV hy-
pertrophy, significantly associated with LV systolic dysfunc-
tion, and could be considered a primary myocardial disease
predisposing to HF. Patients with diabetic cardiomyopathy
who smoke increase their risk of developing HF by 20%, an ob-
servation which warrants further research.
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