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REZUMAT

1. PREMISE

Tema luctrii de fai cuprinde studiul variabiliti cardiovasculare in diverse forme de afectare
ischemia cardiag@, la paciei cu patologii asociate, cardiace sau metabolice.

Variabilitatea frecvegei cardiace (VFC) este un parametru supus unarerng multiplesi variate (6,
7). Cu toate acestea la un individ anume ea tiidéeso constarit, mai important decéat frecveya cardiag
masurat Tn repaus. Doi indivizi cu acegdrecvena cardiaé de repaus pot prezenta valori diferite ale VFC
datoriti capaciitii de adaptare diferite a inimii Tn coniiide activitate precunsi datoriti frecvenei diferite
obtinute Tn cursul perioadei de odifira somnului profund.

Frecvema cardiag este determinatde frecvera desarcarilor electrice din nodul sinoatrial, pace-makerul
fiziologic, influentat de multiple mecanisme de reglare a actiyitisale printre care cele mai importante sunt
automatismul intrisec al nodului sino-atriglreglarea nervoas(simpati@ si parasimpatig). Centrii nervosi,
care primesc, prelucreagi integreaz diversele aferga specificesi nespecificegi care coordone@zpermanent
activitatea sistemului circulator in fuie de neceditile organismuluisi a diverselor organe, se @fn substaa
reticulaii bulbopontii. Centrii nervei superiori influemeaz permanent activitatea centrilor cardiovasomotori
bulbopontini, integrandispunsurile hemodinamice (din care fac pgneodificarile frecvenei cardiace) n cadrul unor
reagii sistemice complexe. Rolul principal al acestentd este modularea mecanismelor reflexe deatende
influxurile nervoase aferente (17, 19). Variakiétaritmului cardiac repreziniregularitatea fiziologi a ritmului
sinusal si este determinat de interagunea mecanismelor de reglare ale fregierardiace. Dintre aceste
mecanisme cele mai importante sunt cele nervoaskat®a prin sistemul nervos vegetativ.

2. OBIECTIVELE STUDIULUI

1. Analiza variabilititii frecvertei cardiace (VFC) la pacigncu cardiopatie ischemic(angira
pectorad stabik).

2. Analiza impactului altor comorbiditi cum ar fi diabetul zaharat sau hipertensiuneariati
asupra VFC

3. Analiza impactului tratamentului cu betablocantepsa VFC

4. Analiza impactului parametrilor ecocardiograficupg VFC (diametrul VS, atat sistolic Gt
diastolic, fragia de ejetie, parametrii disfungei diastolice).

5. Legaturi posibile intre VFGi nivelurile plasmatice ale unor substan

3. MATERIAL SI METODE

Studiul a analizat din punct de vedere cligiiparaclinic (laborator, explorare fumanal,
imagisticd) 140 de pacign cu boal coronaria@ (angiri pectorai stabih, majoritatea rbai
(70%) cu saudra patologie asociat(hipertensiune arterialesemiala, diabet zaharat de tip 2) aila
in evidena Clinicii Medicale 2, in perioada 2004-2009. Dirupgul total de pacigh cu boak
coronaria#i stabik, 45 (32.1%) au avut diabet zaharat, 72 (51.4%\au hipertensiune arterial
18 paciefi (12.5%) au avut extrasistole ventriculare intttasi egaii sau mai mare cu Il Lown,
12 (8.5%) au avut episoade de TV nesudi (sub 30 de secunde), iar 131 dintre ei (93.5%) au
avut in schema de tratament un betablocant (mdtphbisoprolol sai nebivolol).

S-a determinat valoarea magneziului eritrocitar EYi¢a un sublot de 40 de diabetici tip 2 cu Boal
compensit

Lotul martor a inclus 120 de indiviziigitosi, cu distribgie simila ca sexi varst.

Variabilitatea frecvegei cardiace a fost determifiatu ajutorul unui sistem de monitorizare a
activitatii electrice a inimii pe durata a 24 de ore (Hokaspekt 1800).



4. REZULTATE

Tabel 1: caracteristicile generale ale pacigilor si ale lotului martor

Parametru Lotul de studiu Grupul martor Semnificatie
Numadr 140 120
Sex B: 98 (70%)F: 42 (30%) | B: 80 (66.6%): 40 (33.4%)
Varsti (ani) 58 (£9) 59 (£7)
Durata bolii (ani) 8.31 (£8.95)
Colesterol total (mg/d) 246.88 (+66.93) 188 (£19.22) p<0,05
Trigliceride (mg/dl) 193.45 (+93.07) 153.45 (+84.07) p<0,05
Glicemia a jeun (mg/dl) 109.35 (x13.23) 82.22 (+13.23)
HDL- col (mg/dl) 45.11 (+18.95) 66.3 (+10.95)
HbA1 (%) 4.7 (+2.44) 4.3 (+1.22)
TAS (mmHg) 128 (+9) 121 (+ 7)
TAD (mmHg) 81 (£5) 79 (+ 6)
FC (bpm) 78 (+11) 71 (+11)
Tabel 2: Parametrii variabilit atii frecventei cardiace
Parametru Lotul de studiu Grupul martor Semnificatie
SDNN (ms) 118.37 (+ 45.24) 129.17 (+ 45.76) p<0,05
SDANN (ms) 87.54 (+ 28.18) 94.64 (+ 32.75) p<0,05
pNN50 (%) 26.63 (+13.94) 28.74 (+14.05)
LF (Hz) 626.08 (+ 297.15) 689.20 (+ 301.16)
HF (Hz) 445.68 (+ 346.17) 591.86 (+ 296.21) p<0/05
LFnu 38.57 (+ 11.15) 41.38 (+ 9.18)
HFnu 20.34 (+ 7.21) 29.45 (+ 8.11)
LF/HF 1.21 (+ 0.43) 1.93 (+ 0.13) p<0,05
Tabel 3: Parametrii ecocardiografici
Parametru Grupul de studiu Grupul martor Semnificatie
DDVS (mm) 49.35 (+6.16) 44.36 (£7.22)
DSVS (mm) 36.69 (+6.77) 33.89 (+8.11)
FE (%) 52.13 (+8.82) 61.96 (+ 7.19) p<0,05
E/A 1.03 (x0.29) 1.51 (+ 0.26) p<0,05
A (m/s) 0.68 (£ 0.18) 0.56 (£ 0.29)
E (m/s) 0.78 (£ 0.15) 0.85 (£ 0.14)
TRIV (ms) 92 (£16) 82 (+ 22) p<0,05
DecE (ms) 198 (x46) 187 (£54)




4.1. Lotul de pacieni cu cardiopatie ischemié

Din grupul total de paciehcu boaé coronariaf stabik, 45 (32.1%) au avut diabet zaharat,
72 (51.4%) au avut hipertensiune artewidl8 paciefi (12.5%) au avut extrasistole ventriculare
intr-o clag egal sau mai mare cu lll Lown, 12 (8.5%) au avut epiode TV nesuswuta (sub 30
de secunde), iar 131 dintre ei (93.5%) au avuchemsa de tratament un betablocant (metoprolol,

bisoprolol sau nebivolol).
Se obser¥ o reducere globala tutror parametrilor variabifitii frecvenei cardiace la pacign
studiai fata de grupul martor, cu cateva difetersemnificative statistic pentru SDNN: 118.37 (£
45.24) la lotul studiat fa de 129.17 (x 45.76) la martori; pentru SDANN (&F(% 28.18) la lotul
studiat faa de 94.64 (£ 32.75) la martori; pentru HF (445 &&ikul studiat fai de 591.86 la martori);
si pentru raportul LF/HF (1,21 la lotul studiatfale 1,93 la martori).

4.2. Lotul de pacienti cu diabet zaharat

Tabel 4. Parametrii HRV in functie de prezena sau absefa DZ

Parametru Fara DZ Cu Dz Grup martor
SDNN ms 117.37 (x 36.24) 107.37 (x 37.40) 129.17 (= 45.76)
SDANN ms 82.54 (+ 28.18) 80.34 (£ 39.28) 94.64 (+ 32.75
pPNN50 % 28.63 (x17.94) 22.53 (+16.85) 28.74 (£14.05
LF 646.05 (+ 286.15) 564.11 (£ 280.75) 689.20 (+ 36]).
HF 523.86 (£ 364.17) 435.81 (£ 339.13) 591.86 (+ 29p.
LFnu 39.75 (£ 11.15) 31.17 (£ 19.05) 41.38 (£9.18
HFnu 23.43 (£ 7.21) 16.44 (+ 6.13) 29.45 (£ 8.11)
LF/HF 1.51 (£ 0.43) 1.62 (x 0.51) 1.93 (x 0.13)

Tabel 5: Parametrii ecocardiografici in functie de prezena sau abseta DZ

Parametru Fara DZ Cu Dz Grup martor
DDVS (mm) 51.36 (+6.16) 50.24 (+5.27) 44.36 (+7.22)
DSVS (mm) 36.94 (+6.77) 35.71 (+6.01) 33.89 (£8.11)
FE (%) 54.13 (+8.82) 51.20 (+6.91) 61.96 (+ 7.19)
E/A 1.05 (+0.28) 0.76 (+ 0.18) 1.51 (+ 0.26)
A (m/s) 0.69 (£ 0.16) 0.87 (£ 0.14) 0.56 (+ 0.29)
E (m/s) 0.77 (£ 0.14) 0.57 (+0.11) 0.85 (+ 0.14)
TRIV (ms) 93 (+13) 117 (+12) 82 (+22)
DecE (ms) 196 (+45) 240 (+57) 187 (+54)

In grupul studiat paciein au avut valori sazute ale VFC doar Tn domeniul frecyin timp ce
raportul LF/HFsi parametrii domeniului timp au fost comparabilaabele grupuri. E important de
merntionat & LF, HF si HF normalizat au fost semnificativ mai mici iridbcu relaxare alterat
comparat cu grupul cu raport E/A normal, dar siagtorelgie semnificativ a fost gsita intre HFsi
raportul E/A, in concordafcu alte studii care akab corelaie pozitivi intre activitatea vagal
sazuta si disfungia diastolié



4.3. Lotul de pacieni cu HTA

Tabel 6: Parametrii VFC in functie de prezena sau abseta HTA

Parametru Fara HTA Cu HTA Grup martor
SDNN ms 128.37 (x 34.24) 102.37 (x 36.42) 129.17 (+ 45.76
SDANN ms 88.54 (+ 28.18) 81.43 (= 39.28) 94.64 (= 32.75)
pNN50 % 25.63 (£13.94) 21.35 (+17.85) 28.74 (£14.05)
LF 620.08 (+ 290.15) 560.11 (+ 279.57 689.20 (+ 361.1
HF 489.68 (+ 326.17) 434.68 (+ 330.13 591.86 (+ 29p.2
Lfnu 37.50 (+ 10.15) 30.17 (£ 18.05) 41.38 (£ 9.18)
HFnu 24.34 (£ 7.21) 15.43 (£ 6.13) 29.45 (£ 8.11)
LF/HF 1.54 (£ 0.43) 1.92 (£ 0.51) 1.93 (£ 0.13)

Tabel 7: Parametrii ecocardiografici in functie de prezena sau abseta HTA

Parameter Fara HTA Cu HTA Grup martor
DDVS (mm) 48.53 (£4.26) 53.21 (5.27) 44.36 (£7.22)
DSVS (mm) 35.67 (£6.73) 36.72 (x6.01) 33.89 (8.11)
FE (%) 56.13 (£8.82) 56.20 (x6.91) 61.96 (£ 7.19)
E/A 1.02 (x0.22) 0.79 (2 0.17) 1.51 (= 0.26)
A (m/s) 0.67 (x 0.14) 0.89 (£ 0.13) 0.56 (+ 0.29)
E (m/s) 0.79 (£ 0.16) 0.56 (£ 0.12) 0.85 (£ 0.14)
TRIV (ms) 90 (x15) 118 (x12) 82 (£ 22)
DecE (ms) 196 (x45) 241 (£57) 187 (x54)

Toti parametrii VFC sunt mai mici la grupul de pagienoronarieni hipertensivi, dar

diferenele sunt semnificative statistic doar in cazul HFnu

4.4, Lotul de pacieni cu extrasistole ventriculare

Tabel 8: Parametrii VFC in functie de prezena sau abseta ExV

Parametru Fara ExV Cu ExV Grup martor
SDNN ms 119.24 (+ 34.11) 101.87 (+ 44.42) 129.17 (+ 45.76)
SDANN ms 92.45 (+ 25.11) 78.24 (+ 41.18) 94.64 (+ 32.75)
PNN50 % 25.33 (x12.94) 21.33 (¥15.85) 28.74 (£14.05)
LF 630.18 (+ 290.15) 560.10 (x 270.15) 689.20 (+ 36}1.
HF 515.78 (+ 346.17) 475.18 (£ 329.03) 591.86 (+ 29p.2
LFnu 39.17 (x 11.15) 30.27 (£ 19.05) 41.38 (£ 9.18)
HFnu 24.84 (x 7.11) 19.84 (= 7.23) 29.45 (£ 8.11)
LF/HF 1.81 (x0.43) 1.69 (£ 0.52) 1.93 (= 0.13)

Tabel 9: Parametrii ecocardiografici in fundgie de prezena sau abseta ExV

Parameter

Fara Extrasistole

Cu Extrasistole

Grup martor

DDVS (mm)

50.25 (+5.16)

52.14 (+4.26)

44.36 (+7.22)




DSVS (mm) 38.77 (+4.88) 36.81 (+7.03) 33.89 (¢8.11)
FE (%) 56.20 (+7.82) 54.12 (+6.78) 61.96 (+ 7.19)
E/A 1.05 (+0.33) 0.72 (+ 0.16) 1.51 (+ 0.26)
A (m/s) 0.67 (+ 0.22) 0.97 (+0.13) 0.56 (+ 0.29)
E (m/s) 0.81 (+ 0.13) 0.67 (+ 0.20) 0.85 (+ 0.14)
TRIV (ms) 98 (+13) 122 (+11) 82 (+ 22)
DecE (ms) 193 (+44) 241 (+43) 187 (+54)

Studiind parametrii de variabilitate a ritmului ggal determin@ in lucrarea de fa, se
constai ci nu se poate stabili o corgadintre tipul tulbugrii de ritm si modificarea parametrilor de
variabilitate a ritmului sinusal. Mai mult, paciercu TV nesuginuta au avut parametrii VFC cel mai
putiin modificai. Existi, totwsi, diferente semnificative statistic intre cele dogrupuri pentru
SDANN (p<0.05)i pentru LF (p<0.05), atat in uait clasice cati normalizate iqu).

45.1. Lotul de pacietti cu tratament beta-blocant

Tabel 10:Parametrii VFC in fungie de tratament

Parametru Cu beta-blocante Fra beta-blocante Grup martor
SDNN ms 125.37 (x 35.24) 120.37 (= 37.42) 129.17 (+ 45.76)
SDANN ms 97.54 (£ 28.18) 90.34 (£ 39.28) 94.64 (£ 32.75)
pPNN50 % 29.63 (£13.94) 27.53 (£16.85) 28.74 (£14.05)
LF 656.18 (+ 297.15) 584.11 (+ 280.75) 689.20 (+ 36}1.
HF 525.86 (+ 346.17) 465.68 (+ 338.13) 591.86 (+ 295p.
LFnu 40.57 (£ 11.15) 35.17 (£ 19.05) 41.38 (£ 9.18)
HFnu 30.34 (£ 7.21) 26.44 (£ 6.13) 29.45 (£ 8.11)
LF/HF 1.61 (£ 0.43) 1.82 (+ 0.51) 1.93 (£ 0.13)

Tabel 11 Parametrii ecocardiografici in funge de tratament

Parametru Cu beta-blocante Fra beta-blocante Grup Martor
DDVS (mm) 48.55 (+5.66) 50.24 (+5.27) 44.36 (£7.22)
DSVS (mm) 38.69 (x6.77) 36.71 (+6.01) 33.89 (8.11)
FE (%) 55.13 (+8.82) 54.20 (£6.91) 61.96 (+ 7.19)
E/A 1.06 (x0.29) 1.01 (+ 0.18) 1.51 (+ 0.26)
A (m/s) 0.69 (£ 0.18) 0.77 (£ 0.14) 0.56 (+ 0.29)
E (m/s) 0.72 (£ 0.15) 0.87 (x 0.11) 0.85 (£ 0.14)
TRIV (ms) 93 (+16) 110 (x12) 82 (£ 22)
DecE (ms) 192 (+46) 199 (£57) 187 (x54)

Se remarg totwsi modificarea cea mai importané parametrului de variabilitate gloB&DANN si a

parametrului LF de frecven




4.5.2. Corelaia dintre variabilitatea frecventei cardiacesi tratamentul
betablocant cu metoprolol, certificat prin determinarea urinara a
nivelului metoprololului (capitol experimental)

Material si metoda: lotul clinic a fost format din 40 bolnavi cu casgatie ischemig si HTA
medie, sub tratament cu metoprolol (in medie 50zihdimp De minimium 3 luni, cu sauirh
alaturare de diuretici nitrati vasodilatatori. Am studiat 40 bolnavi cu varstadie de 58+2 ani,
majoritatea (26) #rbai. Afectiunea cardiat era compensatin momentul examérii iar TA
normalizat. In laboratorul Faculti de Chimie a Univ. Babe Bolyai din Cluj s-a efectuat
determinarea prin separase identificare a unor metabaliai betablocanlor Tn urina pacieflor
recoltati pe 24 ore.

Discutii

Administrarea cronica tratamentului betablocant conduce la 0 amekoagparametrilor VFC
prin cresterea variabilelor vagale chiar daou ating semnifigge statisti@. Datele clinice din
literatua discuti valoarea tratamentului betablocant Tn prevenireginsubitesi a altor evenimente
cardiovasculare nedorite (tullaarsevere de ritm etc.) (136,156,219).

Evaluarea betablocantelor urinare se doytede fi utik in certificarea realitii tratamentului
urmat de bolnawi in dovedirea modifigrilor nete ale VFC in subgrupul netratat.

Concluzii:

» Determinarea metoprololului se dovee utilh in urnirirea corectitudinii
tratamentului betablocant;

» Sub tratamentul betablocant cu metoprolol valovileC s-au modificat sugestiv cu
ne& ameliorare;

» Lipsa metoprololului urinar s-a corelat cu valarizute ale VFC ;

= Metoda de determinare este aitiloar in cercetare, fiind laboridaglar cu grad mare
de precizie.

4.6. Influenta fractiei de ejeeie asupra parametrilor VFC
Tabel 16 — Companga dupi fractia de ejegie

Variabila FEVS mai mica de 50%
prezenta absent (p)
medie SD medie SD
SDNN (ms) 102.28 32.12 110.34 31.22 0.15
SDANN (ms) 74.11 26.13 79.14 26.09 0.15
PNN50 (%) 25.07 16.53 27.44 18.79 0.19

Tabel 17— VFC in funge de fragia de ejegie VS

Variabila FEVS
30-40% 40-50%
medie SD (P) medie SD (P)
SDNN (ms) 97.25 31.33| 0.10 101.8¢ 3247 0.61
SDANN (ms) 70.05 24.33| 0.11 73.91 26.03 0.37




PNN50 (%) \ 22.98\ 15.45| 0.39 \ 24.87| 16.27 0.38 \

Cu toate & toti parametrii de variabilitate a ritmului sinusal pacienii cu FEVS redus (<
50%) au fost mai szuti comparativ cu paciei cu fragie de ejegie a VS in limite normale, numai
scaderea SDNN a fost semnificaligtatistic.

4.7. Influenta magneziului eritrocitar asupra parametrilor VFC

Am initiat si un studiu relativ restrans pe doar 40 cazuribeliei de tip 2 cu varstmedie de 52 £ 0,5
ani dintre care 30 cazuri erau echilibrate metabfilia complicaii specifice severe iar 10 cazuri
prezentau DZ cu evafie medie de 12,5 ani cu complicaii moderate (retinopatie st.ll, nefropatie
incipient).

Tabel 18 — VFC in funge de valorile Magneziului Eritrocitar

Lot MgE E/A SDNN pPNN50 (%)
DZ tip 2 global 4,24 0,88 107,31 22,53
DZ tip 2 cu 3,45 0,74 96,41 18,03
complicaii

Martori 5,27 1,23 129,17 28,74

Se obser¥ clar nivelul redus al MgE la diabetigiSDNN diminuat semnificativ statistic la
diabeticii cu complicai.

5. Corelatii cu diversi parametri

Existd corelaii semnificative intre unii parametri ai VF@ varsta paciegilor, si anume SDNN,
SDANN, HFhwu si raportul LF/HF. Exisi corelaii pozitive si moderate, semnificative statistic cu
durata diabetului, pentru L§t HF, atat in valoare absotutatsi exprimate in nu (r=0.56, r=0.65,
r=0.51, r=0.53, respectiv); pentru parametrii dimmeniul timp corelgile sunt pozitive dar nu
semnificative. T@ parametrii VFC coreledizpozitiv cu nivelul plasmatic al HbAl, dar corgia
semnificative am #pit doar pentru parametrii frecvanLF si HF. Nu exisi nici o corelae
semnificati\a statistic intre valorile serice ale colesteroluhitial si parametrii VFC. Nu exigtnici
0 corelaie semnificatid statistic intre valorile serice ale trigliceridelgi parametrii VFC. Nu
exist nici o corelaie semnificatid statistic intre PP, SIV, diametrul diastolic al ¥iSparametrii
variabilitaii cardiace. Exigt corelaii pozitive si cu semnifcge statisti@ doar intre acgia din
urma si dimensiunile sistolice ale VS, corglaaseniinatoare cu cele dintre Fk parametrii VFC.
Semnificaie statisti@ au coreldile diametrului sistolic cu pNN50%, LF, HHK raportul LF/HF
Decelerarea undei E nu corelg@azemnificativ cu nici unul dintre parametrii VFQy schimb
timpul de relaxare izovolumettigi raportul E/A masurat la nivelul fluxului transmitral coreleaz
pozitiv si semnificativ cu SDNN, pNN50%, Lki HF. Nu exisi nici o corelgie semnificati
statistic intre severitatea extrasistolelor ventdace si parametrii VFC. Atat tensiunea artesial
sistolici, catsi cea diastolig, coreleaz pozitiv si semnificativ cu HFsi HFnu. Exist corelqii
semnificative statistic intre frecven cardiag Tnregistrai si parametrii fungei simpatice. in
studiul nostru nu existdiferene senificative statistic intreakbai si femei In ceea ce prigte
parametrii VFC. In diabetul de tip 2 exist scidere a MgE care este mai accertusgmnificativ
fata de martori la diabeticii de tip 2 cu complicanicroangiopaticesi cardiopatie ischemit Tn
paralel cu alterarea parametrilor VFC.




CONCLUZII GENERALE

» Parametrii VFC au fost mai reglula pacienii cu boah coronaria, chiar dag diferene
semnificative statistic am inregistrat doar pergnumii parametri. Exist un dezechilibru intre
activitatea simpaticsi cea parasimpatic cu prezeta unei frecvege cardiace mai crescute la cei
cu VFC mai redus

» Pacienii cu mai multe episoade ischemice au o VFC maisid

» Pacienii care au concomitent alte boli asociate, de tipd si/sau HTA au o reducere a
parametrilor VFC, independendle varst sau tratament.

» Alterarea parametrilor VFC la diabetic¢ri complicaii patente pun problema utiiii acestui test
n diagnosticul precoce al neuropatiei vegetataveliace.

» Parametrii domeniului timgi frecventa determiné in aceast lucrare nu au prezentat o cert
corelgie cu severitatea extrasistolelor ventriculare. #ieerezultate sunt in concordarcu
ultimele studii efectuate in acest domeniu, canmetesh valoarea prognostica parametrilor de
variabilitate a ritmului sinusal de ap@ei a evenimentelor aritmice (studiate Tn speciastpo
infarct miocardic acut).

= 1n lucrarea de f&, beta-blocantele amelioreaxariabilitatea ritmului sinusal, fapt dovedit prin
parametrii domeniului timpi frecvenia determing, mai crescti la pacienii cu terapie beta-
blocanti comparativ cu cei care nu au avut beta-blocantgatament. Aceste rezultat este in
concordari cu majoritatea rezultatelor din literatura de $@l@ate. Asocierea beta- blocantelor la
tratamentul bolnavilor cu baakoronariaa cronic reduce, ing valoarea prognostca indicilor
de variabilitate a ritmului sinusal.

» Parametrii de variabilitate a ritmului sinusal adzsit progresiv cu sclerea fragiei de ejege a
ventriculului stang, expresie a insuficienventriculare stangi cronice.

= In cazuri selectate determinarea metatboli urinari ai tratamentului cu betablocante seateo
dovedi extrem de util in supravegherea terapiei anumitor categorii deiepg (bolnavi
necooperatm, alcoolici sau cu suferig hepatice etc)

» Se remar& modificari importante ale valorilor MgE atat la lotul gldge diabetici cagi la cei cu
complicaii microangiopatice

» Determinarea VFC se dovetie o explorare util in cazuri selgtonate atat pentru un diagnostic
precoce al suferipi vegetative cardiace (diabetici, t@raat si pentru intiereasi supravegherea
unui tratament cardioactiv (betablocante), saulemente de prognostic al bolii.
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1. PREMISES

The thesis studies the heart rate variability inotes ischemic cardiac diseases in patients witbhcated
pathologies (cardiovascular or metabolic).

Heart Rate Variability (HRV) is a parameter modifiey various and multiple factors. Despite thisam
individual in tends to be a constant, more impdrthan the heart rate measured at rest. Two ingakdwith
the same resting heart rate mai have differentegabf the HRV due to the different adaptive capaaitthe
heart to various activities and also due to difiéfeequency during sleep time.

Heart rate is the consequence of electrical diggsafro mthe Sinoatrial node, the physiologicalepac
maker which, in turn, is modified by multiple regtdry mechanisms (internal or external) (sympathatid
parasympathetic). The nervous areas receive, manas integrate various signals (specific or natcHic)
that came into the circulatory system as variogsuas needs changes during time. The HRV is thedsuire
irregularities of the sinus rhytm due to the inttian of regulatory mecanisms. The most importarg i3 done
through the autonomic nervous system.

2. PURPOSE OF THE STUDY

* HRV in patients with coronarian heart disease (CHD)
* HRV in diabetes and hypertension

 HRV in patients treated with betablockers

* Relation between ecocardiographic data and HRV

* Relation between HRV and some plasma components

3. MATERIAL SI METHODS

We tested clinically and paraclinically (laboratdegts, functional tests, imagery) 140 patient$ wdronarian
heart disease (stable angina pectoris), mostlywinor without associated illnesses (like highdadgressure,
non-insulin dependents diabetes mellitus) that vegimitted in our department between 2004-2009. Riwn
group with coronarian heart disase 45 (32.1%) habetes mellitus, 72 (51.4%) had high blood pressi8
(12.5%) had extrasystolia (above Lown 3) 12 (8.5%¢ unsustained ventricular tacchycardia and B&15%0)
followed betablocker-treatment. We measured thehledd cell magnesium level in a group of 40 type 2
diabetics. The control group included 120 healthiyjescts with a similar gender and age distributldRYV was
measured with a 24h Holter device (Aspekt 1800)amdputer analysed.

4, RESULTS
Table 1: general characteristics of the groups
Parameter Studied Group Control Group Significance
Number 140 120
Sex B: 98 (70%)F: 42 (30%) | B: 80 (66.6%): 40 (33.4%)
Age (years) 58 (£9) 59 (£7)
Disease duration (years) 8.31 (£8.95)
Total Cholesterol (mg/dl) 246.88 (+66.93) 188 (+19.22) p<0,05
Trigliceride (mg/dl) 193.45 (+93.07) 153.45 (+84.07) p<0,05

Fasting Glycemia (mg/dl)

109.35 (+13.23)

82.22 (+13.23)

HDL- chol (mg/dl)

45.11 (+18.95)

66.3 (+10.95)

HbA1 (%) 4.7 (£2.44) 4.3 (1.22)
SAP (mmHg) 128 (+ 9) 121 (+ 7)
DAP (mmHg) 81 (+ 5) 79 (% 6)

HR (bpm) 78 (+11) 71 (+11)




Table 2: HRV parameters

Parameter Studied Group Control Group Significance
SDNN (ms) 118.37 (& 45.24) 129.17 (+ 45.76) p<0,05
SDANN (ms) 87.54 (+ 28.18) 94.64 (+ 32.75) p<0,05
PNNS50 (%) 26.63 (£13.94) 28.74 (+14.05)
LF (H2) 626.08 (+ 297.15) 689.20 (+ 301.16)
HF (Hz) 445.68 (+ 346.17) 591.86 (+ 296.21) p<0,05
LFnu 38.57 (¢ 11.15) 41.38 (+ 9.18)
HFnu 20.34 (+ 7.21) 29.45 (+ 8.11)
LF/HF 1.21 (+ 0.43) 1.93 (+ 0.13) p<0,05
Table 3: Ecocardiographic parameters
Parameter Studied Group Control Group Significance
DDVS (mm) 49.35 (+6.16) 44.36 (£7.22)
DSVS (mm) 36.69 (6.77) 33.89 (28.11)
FE (%) 52.13 (8.82) 61.96 (+ 7.19) p<0,05
E/A 1.03 (20.29) 151 (+ 0.26) p<0,05
A (m/s) 0.68 (+0.18) 0.56 (+ 0.29)
E (m/s) 0.78 (+ 0.15) 0.85 (+ 0.14)
TRIV (ms) 92 (+16) 82 (+ 22) p<0,05
DecE (ms) 198 (+46) 187 (+54)

4.1. Coronary heart disease group

From the group with coronarian heart disase 451082 had diabetes mellitus, 72 (51.4%) had high
blood pressure, 18 (12.5%) had extrasystolia (ahoven 3) 12 (8.5%) had unsustained ventricular
tacchycardia and 131 (93.5%) followed betablodkeatment. We noticed a global reduction in all HRV
parameters in studied group compared to the centroth some statistically significant differendes SDNN:
118.37 (x 45.24) in studied group vs 129.17 (+ 8piid controls; for SDANN (87.54 (+ 28.18) in stedi

group vs 94.64 (+ 32.75) in controls; for HF (445i6 studied group vs 591.86 in controls); as fer tF/HF
(1,21 in studied group vs 1,93 in controls).



4.2. Diabetes mellitus group

Table 4: HRV parameters in diabetes mellitus

Parameter Without DZ With DZ Controls
SDNN ms 117.37 (x 36.24) 107.37 (x 37.40) 129.17 (= 45.76)
SDANN ms 82.54 (+ 28.18) 80.34 (£ 39.28) 94.64 (+ 32.75
pNN50 % 28.63 (x17.94) 22.53 (x16.85) 28.74 (x14.05
LF 646.05 (+ 286.15) 564.11 (+ 280.75) 689.20 (+ 36}.
HF 523.86 (+ 364.17) 435.81 (£ 339.13) 591.86 (+ 295.
LFnu 39.75 (£ 11.15) 31.17 (£ 19.05) 41.38 (£9.18
HFnu 23.43 (£ 7.21) 16.44 (+ 6.13) 29.45 (£ 8.11)
LF/HF 1.51 (x 0.43) 1.62 (x 0.51) 1.93 (x 0.13)
Table 5: Ecocardiographic parameters in diabetes niius
Parameter Without DZ With DZ Controls
DDVS (mm) 51.36 (+6.16) 50.24 (£5.27) 44.36 (£7.22)
DSVS (mm) 36.94 (£6.77) 35.71 (x6.01) 33.89 (8.11)
FE (%) 54.13 (+8.82) 51.20 (£6.91) 61.96 (£ 7.19)
E/A 1.05 (x0.28) 0.76 (£ 0.18) 1.51 (£ 0.26)
A (m/s) 0.69 (£ 0.16) 0.87 (£ 0.14) 0.56 (£ 0.29)
E (m/s) 0.77 (£ 0.14) 0.57 (£ 0.112) 0.85 (£ 0.14)
TRIV (ms) 93 (£13) 117 (x12) 82 (£ 22)
DecE (ms) 196 (x45) 240 (£57) 187 (x54)

In the diabetic group the subjects had lower HRYirme-domain parameters while LF/HF and time-domain
parameteres were even in both groups. LF, HF, Mfene significantly lower in those who presented aingd
ventricular relaxation but the ony significant teda was found between HF and E/A ratio that shawssitive

relation between parasympathetic activity and dlastlysfunction.

4.3. High blood pressure group

Table 6: HRV parameters in hypertension

Parameter Without HBP With HBP Controls
SDNN ms 128.37 (x 34.24) 102.37 (= 36.42) 129.17 (= 45.76
SDANN ms 88.54 (+ 28.18) 81.43 (+ 39.28) 94.64 (+ 32.75)
PNN50 % 25.63 (+x13.94) 21.35 (+17.85) 28.74 (+14.05)
LF 620.08 (+ 290.15) 560.11 (+ 279.57 689.20 (+ 361.1
HF 489.68 (+ 326.17) 434.68 (+ 330.13 591.86 (+ 29H.2
Lfnu 37.50 (x 10.15) 30.17 (x 18.05) 41.38 (£ 9.18)
HFnu 24.34 (£ 7.21) 15.43 (+ 6.13) 29.45 (£ 8.11)
LF/HF 1.54 (£ 0.43) 1.92 (£ 0.51) 1.93 (£ 0.13)




Table 7: Echographic parameters in hypertension

Parameter Without HBP With HBP Controls
DDVS (mm) 48.53 (+4.26) 53.21 (¥5.27) 44.36 (£7.22)
DSVS (mm) 35.67 (£6.73) 36.72 (£6.01) 33.89 (+8.11)
FE (%) 56.13 (+8.82) 56.20 (+6.91) 61.96 (+ 7.19)
E/A 1.02 (x0.22) 0.79 (£ 0.17) 1.51 (£ 0.26)
A (m/s) 0.67 (x 0.14) 0.89 (x 0.13) 0.56 (£ 0.29)
E (m/s) 0.79 (£ 0.16) 0.56 (£ 0.12) 0.85 (x 0.14)
TRIV (Ms) 90 (x15) 118 (x12) 82 (£ 22)
DecE (ms) 196 (+45) 241 (£57) 187 (£54)

All parameters are lower in the hypertensive grbupstatistical significance is reached only fomidF

4.4. Ventricular extrasystola group
Table 8: HRV parameters in extrasystolia

Parameter Without Extrasystola With Extrasystola Catrols
SDNN ms 119.24 (+ 34.11) 101.87 (x 44.42) 129.17 (+ 45.76)
SDANN ms 92.45 (£ 25.11) 78.24 (£ 41.18) 94.64 (+ 32.75)
pNN50 % 25.33 (x12.94) 21.33 (¥15.85) 28.74 (£14.05)

LF 630.18 (£ 290.15) 560.10 (+ 270.15) 689.20 (+ 361}1.

HF 515.78 (+ 346.17) 475.18 (£ 329.03) 591.86 (+ 29p.2
LFnu 39.17 (= 11.15) 30.27 (£ 19.05) 41.38 (£ 9.18)
HFnu 24.84 (£ 7.11) 19.84 (+ 7.23) 29.45 (£ 8.11)

LF/HF 1.81 (£ 0.43) 1.69 (x 0.52) 1.93 (¢ 0.13)
Table 9: Ecocardiographic parameters in extrasystdh
Parameter Without Extrasystola With Extrasystola Catrols
DDVS (mm) 50.25 (+5.16) 52.14 (+4.26) 44.36 (£7.22)
DSVS (mm) 38.77 (+4.88) 36.81 (£7.03) 33.89 (£8.11)
FE (%) 56.20 (£7.82) 54.12 (+6.78) 61.96 (£ 7.19)
E/A 1.05 (x0.33) 0.72 (£ 0.16) 1.51 (x 0.26)
A (m/s) 0.67 (£ 0.22) 0.97 (£ 0.13) 0.56 (£ 0.29)
E (m/s) 0.81 (£ 0.13) 0.67 (£ 0.20) 0.85 (£ 0.14)
TRIV (ms) 98 (x13) 122 (+11) 82 (£ 22)
DecE (ms) 193 (+44) 241 (x43) 187 (+54)

Studying the variability we conclude that there@srelation between the type of the rhytm problem
and the change in HRV. Furthermore, patients witisugtained ventricular tacchycardia has the least

modified HRV parameters. There are though somésttally significant changes between the two gofqy
SDANN and LF in both classic and normalised units.

4.5.1. HRV in betablocker-treated patients




Table 10:HRV according to treatment

Parameter With betablockers Without betablockers Controls
SDNN ms 125.37 (x 35.24) 120.37 (x 37.42) 129.17 (+ 45.76)
SDANN ms 97.54 (£ 28.18) 90.34 (£ 39.28) 94.64 (£ 32.75)
pNN50 % 29.63 (£13.94) 27.53 (x16.85) 28.74 (£14.05)
LF 656.18 (+ 297.15) 584.11 (+ 280.75) 689.20 (+ 36}1.
HF 525.86 (+ 346.17) 465.68 (+ 338.13) 591.86 (+ 2%p.
LFnu 40.57 (£ 11.15) 35.17 (£ 19.05) 41.38 (£ 9.18)
HFnu 30.34 (x 7.21) 26.44 (£ 6.13) 29.45 (£ 8.11)
LF/HF 1.61 (£ 0.43) 1.82 (+ 0.51) 1.93 (£ 0.13)
Table 11: Parametrii ecocardiografici in funaie de tratament
Parameter With betablockers Without betablockers Exrasystola Controls
DDVS (mm) 48.55 (+5.66) 50.24 (£5.27) 44.36 (£7.22
DSVS (mm) 38.69 (£6.77) 36.71 (£6.01) 33.89 (#8.11
FE (%) 55.13 (8.82) 54.20 (£6.91) 61.96 (x 7.19
E/A 1.06 (x0.29) 1.01 (x 0.18) 1.51 (x 0.26
A (m/s) 0.69 (+ 0.18) 0.77 (£ 0.14) 0.56 (£ 0.29
E (m/s) 0.72 (£ 0.15) 0.87 (£ 0.11) 0.85(x0.14
TRIV (ms) 93 (x16) 110 (x12) 82 (£ 22)
DecE (ms) 192 (+46) 199 (+57) 187 (+54)

We can see that SDANN and LF suffered the most itapbchange.

4.5.2. Relation between HRV and metoprolol betablding treatment,

certified by the urinary levels of metoprolol metaklites (experimental)

Material and method: clinical group consisted of 40 subjects having oarg heart disease and mild
hypertension, that were following metoprolol treatri(50mg a day) for at least 3 months with or witth

diuretics and vasodilators. Their mean age wasea8sy and they were 26 men. Heart disease was osated
in the moment of examination and the blood pressarmalised. In the Bakd3olyai University Chemistry
Laboratory was performed the separation and ideatibn of some metabolites of the betablockermftbe
urine of the patients gathered for 24 hours.

Discutions

Chronic treatment with betablockers lead to a $igamt improvement in HRV parameters by the higleyal
activity although not reaching statistical sigrafice. Clinical data from the literature discussvideie of the
betablocking treatment in preventing sudden deathother unforeseen events. Evaluation of the yrina
betablockers proves useful in certifying the rgadit the treatment followed by the individuals asaim as
showing changes in HRV in the untreated group.mbéhod for identification of the betablockers meldbs
in urine is useful only for research purposes dustdifficulty but it has a high precision.

4.6. HRV and the pump dysfunction of the heart (léfventricle ejection
ratio)

Table 12 — Ejection ratio comparison
| Variable \ LVER below 50% |




Present Absent (p)
Mean SD mean SD
SDNN (ms) 102.28 32.12 110.34 31.22 0.15
SDANN (ms) 74.11 26.13 79.14 26.09 0.15
pNN50 (%) 25.07 16.53 27.44 18.79 0.19
Table 13— HRV and LVER
Variable LVER
30-40% 40-50%
Mean SD (P) mean SD (P)
SDNN (ms) 97.25 31.33 0.10 101.8¢ 32.47 0.61
SDANN (ms) 70.05 24.33 0.11 73.91 26.03 0.37
pNN50 (%) 22.98 15.45 0.39 24.87 16.27 0.38

Although all HRV parameters were lower in the figsbup, only the SDNN decrease was statistically
significant.

4.7. Red blood cells magnesium and HRV

We also did a small research on 40 type two diebetnean aged 52 years, 30 of them were metaliplical
compensated without specific severe complicatiomd 20 cases had DM for 12,5 years with moderate
complications (2nd degree retinopathy, incipieritopathy).

Table 14 — HRV and RedBloodCells Magnesium

Group RBC Mg E/A SDNN pNN50 (%)
Type 2 DM global 4,24 0,88 107,31 22,53
Type 2 DM with 3,45 0,74 96,41 18,03
complications

Controls 5,27 1,23 129,17 28,74

We clearly see the reduced level of RBC MG in dimseand the SDNN parameter wich is statistically
significant depressed in DM with complications.

5. Relation to various parameters

There are significant correlations between some HR&ameters and the age of the patients
(SDNN,SDANN, Hfnu, LF/HF ratio included). There gresitive moderate relations statistically sigrafi¢
with the duration of the diabetes for both LF arfél iH absolute value and in normalised value; fertime
parameters correlations are positive but not siggmt. All HRV parameters relates positively withet
HbA1 plasma levels but only for LF and HF is stétaly significant. There are no statistically sificant
relation between the serum levels of triglyceridesl total cholesterol and HRV. There is no relation
between the sizes of the heart walls, diastoliendi®r of the left ventricle and HRV but it is withe
systolic size of the left ventricle and also thec#ipn ratio. pNN50, LF, HF and LF/HF seems to tesl®
the systolic diameter of the left ventricle. Decat®on of the E wave does not relate to any of kHi/
parameters but the isovolumetric relaxation timd BHA ratio in transmitral flow is significantly gdive
related to SDNN, pNN50, LF and HF. There is no gigant relation between the severity of extrasigto
and HRV. Both systolic and diastolic blood press@lates positively with HF and Hfnu. In our stuthere
were no significant differences between men and &oidRYV. In type 2 diabetes there is a reduction in
intraeriythrocitary levels of magnesium, more exged in those with microangiopathic complicationd a
coronary heart disease along with altered HRV.



CONCLUSIONS

HRV parameters were altered in patients with conprieeart disease, although significant only for
some parameters. There is an imbalance betweayitigathetic and parasympathetic activity, higherteate
in those with reduced HRV.

Patients with more ischemic episodes have a loviRy H

Patients with associated diseases like DM or HBR lslower HRV, regardless their age or treatment

HRYV is reduced in diabetic patients with no oth@mplication, rising the perspective in using the\HR
as an early diagnose tool for cardiac autonomicapaihy.

Time and frequency domain parameters studied mttieésis does not had a strong relation with the
severity of the ventricular extrasystolia. Thossules are in accordance with the latest studighifharea that
questions the prognostic value of the HRV in prioing arrhytmias (especially after a myocardiaanction).

In this paperwork betablockers seems to improveHR¥ in both freqgeuncy and time parameters. This
result is in accordance with the majority of thedéts in this field. Associating betablockers te toronarian
patients seems to diminish the prognostic valub@HRV.

HRV parameters progressively decreased with thetieferatio of the left ventricle as an expressibn
the chronic left ventricle failure.

In some selected cases, urinary metabolites ofb#tablockers may prove useful in assessing the
therapy (non-compliant, alcoholic or hepatic pasggn

We may see important changes of the intracellulagmasium in diabetics with and without
complications.

The study of HRV proves to be a useful test in smsent of early changes in cardiac autonomic
neuropathy in diabetics but also for the initiatafra proactive betablocking treatment or as a postjc tool.
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