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Abstract

Background and purpose: Heart failure (HF) is characterized by decreased ability of the heart
to provide sufficient blood flow or fill with the blood. Hyponatremia is the most commonly seen
electrolyte abnormality in patients with heart failure that is associated with increased morbidity and
mortality. The aim of this study was to assess the correlation between hyponatremia and high risk clinical
and echocardiographic features in patients with acute HF.

Materials and methods: This cross-sectional analytic study was performed in 271 patients with
acute systolic heart failure admitted to Sari Fatemeh Zahra hospital, 2018-2019. Patients were divided into
two groups: hyponatremic and normonatremic groups. Vital signs, echocardiographic variables, body mass index
(BMI), and common cardiovascular risk factors were compared between the two groups using SPSS V18.

Results: This study included 130 males (48%) and 141 females (52%) and the patients” mean age
was 69.90+14.02 years. Patients with hyponatremia had lower BMI and systolic and diastolic blood
pressure levels and higher platelet counts compared to other group (P =0.01, 0.002, 0.005, and 0.047,
respectively). Also, these patients, were found with higher frequency of moderate to severe functional
mitral regurgitation (P= 0.076). Linear regression analysis showed hyponatremia as an independent
predictor of hypotension and hemodynamic instability in patients with hyponatremia.

Conclusion: This study showed that patients with acute HF and hyponatremia are at higher risk
of developing hypotension, cachexia, and increased platelet counts which put them at greater risk for
cardiovascular morbidity and mortality.

Keywords: left ventricular dysfunction, heart failure, hyponatremia, hypotension

J Mazandaran Univ Med Sci 2020; 30 (186): 141-147 (Persian).

* Corresponding Author: Maryam Nabati - Cardiovascular Research Center, Faculty of Medicine, Mazandaran University of
Medical Sciences, Sari, Iran (E-mail: dr.mr.nabati @gmail.com)

141


mailto:dr.mr.nabati@gmail.com)

olpI)s (—S B)y eo—Lcoli b a_Las
(141-147) 1399 Jw n3 186 s)lad @l (,w a)9s

Sol 5942555l g 5idl slo amii g o pligus G L)l
L ala plw )l jlaa gljlay ja UL Suyj gl)la

16‘“1? Sowd
2ol L0
% )91 Jsms) 40bls
REPERE S REWNE
® sl oa

2 IuS>

G 0 LOT O 5L (B0 Ol il oal 55 LB SUls a8 L (8 oLyl idon 9 dislu
o‘J_«JhJ__.Ajd?f}&;‘jb&‘ﬁ‘bf@‘ﬁ@b)bdb@)}ﬁ}fﬁ‘J%‘a}@b@jbhﬁ:}&@
S5 61yl &SI F 55,8 ST 5 IS (slaaaintio b o 5bged o BLS 1 )y p andllas ol 5L Couts sl o
Jy:l:-ﬁ@u)bobk_g):yb

Ol slas 53 (6 s &S st 3l 8 Lyl s Jlen 271 (655 5 Mo aboie anllles o) :ld g 9 390
..u.\_:,‘.d__.*a:&;u,ﬁ,‘,&_ﬁuﬁa,_?,:gobuf.m(.\,g|1398\:1397L;uduw‘@m,a;wu
Los,S 93 m Hae (B pld o, s oSy 5 Sbosg et ls (SG1S 53)l8 ST (sl ki ¢ Sl (SOMe
LS 4y e SPSS 18 3lp 3 i 03lizl
SN bt s 5l S el 5 S g 055l 5 Sl 035 el (6l)ls a5l sen Ol 3 JL
AYL gt O b (bLas tman (P=0/047 50/005 (0/002 0/01) s 5y 5o b g0 5 51 31 b gl 53 5L
(P=0/076) ils 5 52 5 oS o 5 g0 5 s aculin 55 &S 5 g 3131 53 i b Lo 2o JU2SS Il jze o Loyl
Wl by 53 ESaly 3 an DS pde s O gumdls gt Jitano olilS w00 7L gt 313 0L ot & e 55 LT

5 =SS (0 il seon SYL ot 53 o U 5lars (8 Lyl O ley ol adlllas lul  sprlbiinl
s o o3 55 (Fase (5 e 5 65 e 5 GISE VL s 53 15 0T Sl s 5 L)l 13 S e 2l

0 52mls gt (g U g (o ol )b e oy Sl 3 150405 s 2y

4odo

sy s oLl ssh s gues s Classification bl 4 (SIS ey B SLb
St b g o3l o g Joo oSs e L New YorkHeart Association (NYHA) functional
E-mail: dr.mr.nabati@gmail.com B35 5l Ol 557 0 claj bl O o Ol s loy 13U 03 20 1 gMine g0

Ol sl il (S psle s B8 (G005 B Dl S e B 05 S Lol 1

Ol sl L3l (S o e oBtils (G5 M8 Dliios S 0 00y S 5L 2

Ol sl L3l (S oo oBils (B 5 B Dligio S 0 ¢ g gretils Sliiod a8 (S8 (g metils 3
Ol sl 0L (S o e oBils (B0 5 b Dligios I 0 Gl T ey £ ol 4

Ol el 0l sl (K gy e o ¢ g smeils Dl a5aS (K3 (s mtils 5

1399/3/25 : .y s 30 1398/12/25: oo g £l 6 1398/12/19 : sl s g 6

1399 113 . 186 syladhs (@) ¢, 5)9s ohaijle (b)) eole slEmIl alas 142


mailto:dr.mr.nabati@gmail.com

ul]lEnﬂaghhi"llE:nm

Atomic Absorption 55, L s e sl s 2SJI

g pl=i| Spectrophotometry

LSS

g,_»*au‘,ﬂ(.u (8 )| o S8l 2d 5 e 4o
s S8 13 Sl g el 1S 53,8 S
e e e
ssae A Ll by O gl o s ol
D3 ey s eyl b Q)}STUAS- oyl g5
SYL palie &5 wi s long axis JU il sl
Ol ;0 55 e e 51 5V 065 5o e 5le 38 5
S il b F s las (55 0l s
L oodsl 5o 2o WAL VL el Ol gea ol
35l y ey Sl Card 5s e 5L 305 51 i
Culy by 695 45 four chamber JLSCT (¢ 5
Coly o iS5 s (o5 (Sl 0l o S 0
o 55 Y 55T e S g EXCUISION &) 504
S ()t Gy 5 e e 1T 51 5087 s S5 5
O gl 35,8 peak Velocity s, 3l s sy OL -5
S o3l Sty has HLzs 5 bl 6 ST A S 5
S e o g e Ao 35 51 VL olae 457
Sl S s (B)s .8 L5 s sl
LS 6T 1,5 53,558 el sla 2 Yo & ol
sl ol Jla Sas, gyl T o
s 4l 8 Sny glaslis L3 520 8
Oy i (4o ) JUaSSl Jl e oL )5 .(6) s
3 it Sl Sy ) 5 ) S a5 sl
e = PSR JL T tethering Jtse
ol oo LS J s Ol 3 53 LOT coaptatation
[QNEET

Sl 5 3l Lasls (oSl (555T mor 51
laesls C,_ejf 8 50T 550 .\.1:; SPSS18
Slaosls 5 5lan O3l il 5 S0l &) soas o5

s Ol do 3 5 (sl B Dy i (AS

Wil S Laalis Ly il e cpiomas 5 das s OLES
A3k olen e o3l 5 J 5855 55 i Sl
B 1o old Il (o3 0 A s
Lss sl oo 53 153,53 05 ks 26 ol ) (D)2 55
AP e i VL 0T s 5 Sl 03 57 15
23 s AN IS s F s (o0 56 gen (2) M
23 I ] et il e 5 ol Ol
L s esss 4o 35 15-20 550> L5 o La sl Oyl
ol ot O ola (nl 53 oo 3 65 a5 I5L a2l
Obbas 03 5L GYL f ol 4 42 5 L. (3)
B e 55 e s ool IBIL S B oLt
ol a5 Ly Calelon Ohles 2l 33 42 5
B bl 3 adsle opl sy s 3 Slanllas 0586
ol s p 48 i OT el o plasil O 1 )
L i Oola 53 0T L s e ol se 5 4 )le

L 59, 9 5lge
Oblaz 35 2 (o = (abaie 55, 4 anlllas ()
Ut Lo op e B il e
Gl 6125 aable Oyl 53 OT L Las o Jal e
a0 4 Obley Sl A el 98 1 97 Ll s
S g B 3l L @5V b S ey ) atene
& (123300 5 50 S o o i S)
el 2 B Gl p g nl A il s
European Society of Cardiology 6u&_‘y.u_\f
T R g Ol (D) s 8 el
S SeS O ot o b (on Slsen (JS7 ams 5
ot el L S0 56 5a 5 5 2 53 015 (S1135
Lkd e 2 53 Y1y (S ke 135 51 5L 0
pll (Sida 3815 o n Y48 ol adllas !
(IR.MAZUMS.REC.1399.244 : 335 uS) 4%
AT Gl o 4 by e (6t sl ks

‘_;ﬁfe‘)‘.b‘ A (bu‘ ‘5'_5>- 45\-“ U'S'\“ J g_s.’.l'.‘."":"""ﬁ"

143 1399 13 . 186 o)ladhs @ w0 )93

ohjls Ay eole oGl alas



G5 15023)(5051 § (A0 (Sl oiiiis § (0)30gxe o3 bLS))

Sy s Gl oMo (SG1E ms Sliasnia il osled g

S b g B8 L Olacr 05 833 52 (3,05 o8 sl 556

oo 5bse s 5
g (133) e jbsnjobles (5138) a st sn Ooles -
S e (L) slaas [EPSORI =
0/49% 690741495 70/28:14/12 L) g
B8 68 (51/1) 73(520) [T
65(4809) 65(47/1) 3p
0010 27R56/%6 2618439 (KM iy 5 Sl
0i45L 919465658 0I25:22166 453 55 L e
0452 1866:7/21 19/60:12/31 s 53 i A
0002 14000:31/12 12858:28/46 (gm0 ko) S o 0 25
0006 8205£18/43 TBRAL14/TL Gosor o o) S giabs 0 5125
015 63(37) 69(50) ds
0220 65(48/87) 57(418) PN
0528 86(64/66) 83(60/14) S5l
0674 15(11128) 18(13) B s e
0025 16(211) 30(226) Sl ik
01167 2018) 22(15R) sl e
00403 29298) 47340) Silas0 Sl
01350 54(4060) 64(46/38) 100 (61655 23 s
25+
o o
}
c
109 :E

FA0 O

e,
Tl .

T T t ¥ f T
10.00 2000 30.00 40,00 50.00 60.00
i A paLe

S 0355 AL g by e ol 8 s 515 505 1L el 98
505 3 S gm0yl 05,8 53 53 (45 5 5dme 4 0,5 5LS)
(0/01 15 s C]a.—:) &:AJTL

|0 WD

20+ 1
10
3 = =

30 g
20 [ g
o
b=
&
10
T T T T T — T
] 500 100.0 1500 2000 2500 3000

S s 055 S 4 by 01 8 s 13 505 2 05ladh 598
o 3G g5 5 &Sn 7B gn Ol 05,8 53 55 (o por o o)
(0/002 Gold gae C]a.—:)

G35 3 03,5 33 Gt oS L e deglie g
B 9_45 sba ke awslie gl 5 g independent t test
4% oslal Fisher’s exact test s chi-square %,
b 03 Sl gl e St 51 en 612
St S e &S (St 0 gl pen s
0/05 51 50" s ls ime pelams b o3lin ot
el 6505 e e D B Sl 53 13 e
B oLyl Ol ke 55 405516 Ut ot
1S e ((8) Verbrugge adles ulal
(. +2,0p-p)

. S - =270 ,p =15%.d =6%.ac=5%, 5=02

S g by 4l
(4 392) HLau 141 55 10 (as1348) 5L 130

(B ST Sy Sl 5 0
5525 (Glew 169) i3 62/4 45 4S 55 is e
Jols 8os a6 oSy, L s o &8 sl
45 5 i s (Glan 132) o 5 48/7 55 ol
(Glegd6) ao 517 Eslss able (e 122) us
b e JLss (Glen33) 053 122,80 o e
S Lo e 5 JLW 69/90 £14/02 Ol jlas Lows o e
Oylas 35 Ao 3 2472 £10/58 o ) las s
23,5 33 40 (8 e 3t (gt e ot e ol
OV (ST ko136 51 508" plesDly k) (oo 56 5eon
L St bl o) (555 5 (2 0o
S s (2 55 OV ST e 136 L (s slue
b o355 e sls gyl a5l glyls Olles
3 Sy ST mals 5 S g 055 L5
5o B sl (Sl able 5V g gt
0/002 0/010 s 5z (515 e ) A
(1-3 o jle st L osle Jsus) (01025 50/005
L 5V alie (o 5L gmd Ololes 53 (SO oless
(P=0/047) 513 ilis ¢S 5 30 5 Oyl 4s S
(2 o5l J)

1399 13 « 186 s)laids «@) ;W 0)9s

ohaiils 3b)y eole a5 alas 144



ul]lEnﬂaghhi"llE:nm

b 03 e gla ki Jts S (et 51

ot g B I S S atn il g s
5 U S sls ol J',:JL'T opl doeS  AS oslanal
wilg oo YL L 53 am s S gl S0l s
S s O gl g ot 08 i ey, Sl s
dodar) Lal (sl oLl b (6 s Olew 5o
e 6l e 5586 S5 Sl oLt
bl sl &K, 8 ol F5,8 b 26550 s
R U N N S PRIt
048 Jsb 8 Loyl syl e 3 OT &Kz sS 5
Hledanilis (ol sdalin Olalllas .l adeinl
ol Obesity paradox 45" Jles s Lo bodls
O3 lyls 3,50 5568 e (VL Hlw Sy 355 o0
365 S e fsa Yol Jgons ) 5 oy
Ll 5 o oS ol SIS o i e g s
B e bl o pd sl i (B oLyl o
by s S L aST sk e ST HB Cony S
sdasOLES 5 LBl e ol pan e 5 Ol giil calias
U PR S I WS R RORE P ION
e LaOT 53 5 U s oo iy i e g ) b iy
e L 0 A sl Llg ol 6551 9 s
(Ater Blo o gty sbay S 85 ol O ey S
gl S I oSyl o5 ol
Jooss Y8311 5 e 1y S gl (gl o el 31 52
sl ol ) Oyl oLe aalllan 3 (9)S
Lo 7 0l Sk 035 (L 1 &S 3l
3 At olan SO oS Ly beSia 550 5 4
Slallls sl o 513 opl 55 s slaal ST i
Dl L (6 s e O gl g 457 s Ol LS
LS (10) il ol am 035530 a5 e 5 (6 52
B 03 0 m A LS L L5 e 058
il e s a B Sl Al 55 sl
oy 4Bl Al g STL (S oLl Ollen )

(11);“,.»:‘ a‘jo.h UjUa»Lv gséfTU’:”ﬁ L' d_x.wl:}:.h o

bl

vfngee

20
N H ‘H‘H
im =]
T T T T T
] 50 100 150 200
Sl s 8 L

S b3 0 5L8 4 by o o1 8 s 515 505 Boslad 98
S 5 g5 8n FUgn Olas 058 53 55 (o o o)
(0/005 Gol> sme C]a.u)

5 abertion Lo bl (a5 e 4nlde2 0)lad Jgur

588 lsn 5 oL U Ohle )3 s gla S Ul

S U ga
o (133 e ibge s Oliley (5138 a6 sn Osley e
s e SO ns ol S0l s U3l ol

01116 11(8127) 2(1512) 935 e A
00097 447 +0/61 525 +5/32 e ety e
01369 2026+ 1/65 13+0/33 e i gl
01697 2700+ 23/66 28/96+21/15 e ossl 5558
0280 75+ 163 1/58:+1/04 o S
01281 53068+ 332 4951+ 2028 3 el SOl
01551 3418 +5/67 33784518 oS ler
0175 86P1+1057 84/39:+11/41 PERN SN

MCV (U g s 2 5203)
0/047 240817/%6 +83309092  264205/07 + 108206/96 A5 S 3 SN slans
0/206 N42/52 + 8295163 11707/25 + 18741125 s Sen 3 ki I 5 sl

b ge I a5 JLESSE Lyt ¢
aal YL &S 5l 05,5 45 45 Csls bl YL
(3 oJLo.fl: Jj-b- GP:0/076)

Olylasys 0318 515,18 S (ola ail duslin 3 o kod Jsu

a5 o5 5 S 5 lgpr B Loyl

e (BI85 Oty (B138) o 5650 OLles e
&ls gme [EWFHRNES (Ao y3) slass

0/4d4 25123:11106 241241011 (o) o s i o5
0% 80(60/15) 90 (65/21) TR ¥
0R07 55(41/35) 70(5072) FIRPRECINN
08B0 47(3534) £2(3043) )y oyl
0259 64(48/12) 57 (41/30) ol oy i3
0076 84(63/16) 101(73119) LA Lo e 3 JSI b
00 124(93/23) 122(88/40) ey say £ oS pls iy

145 1399 3 . 186 s)laids @) ;W 8)9s

ohjls Ay eole oGl alas



G5 15023)(5051 § (A0 (Sl oiiiis § (0)30gxe o3 bLS))

35 ol adlllas 53 Jg 0 s lS O gl b 31 S
B Ol 5 5087 S U s Ol
0355 Lamld VL G il 035 Hls e kT
e oo 05 i YL fad s S8
U5 oo S U g Ol 03 50y (0 0291 S
R 52 508 S35 0 gl s Dm0 S 4 5
sl gasllles ol olaassl 44 g L .ail Ol
Comi sl 8 oLyl Oyl oy o i (Soladllas
AL s 6 me o A 68 Sl S (6
0335 i 1 5 diyls 51 e 58S e s olse
,;g_wtd_iwu_«;,;ﬁuwutc_ﬂguﬁ,
Bl e s Ol 03 8 nl 0> (o)l lS
o OS5 s plonil abaie S50t 5 6 anlilas
B 0355 08l soes 5 s o2 3 o 35 o
S ST 568, Sl &S 545 e slgiiy
Ohlew 531 ad,le ol Sladely 5385 oy O

.:_,.:a Cl:u‘ c:)'LwQA )}.LE.A & Q.:Lw)l;

S jSewlps

B psee (Sip asbObl Jool dlis oyl

ML@Jﬁ J}w)wléa.l:.w

References

1. Ponikowski P, Voors AA, Anker SD, Bueno
H, Cleland JG, Coats AJ, et al. 2016 ESC
Guidelines for the diagnosis and treatment of
acute and chronic heart failure: The Task
Force for the diagnosis and treatment of
acute and chronic heart failure of the
European Society of Cardiology (ESC).
Developed with the special contribution of
the Heart Failure Association (HFA) of the
ESC. Eur J Heart Fail 2016; 18(8): 891-975.

2. Savarese G, Lund LH. Global public health
burden of heart failure. Heart Fail Rev 2017;
3(1): 7-11.

93 O gl o Sloul Sl s Jalse o B3 14 osleds Jguer

S S5 e
B sl am5095 otabl s 5 ol e 3kl bl
~ 3kl Je

At Foshat P B slitdgls B
2047269 134/957 <0/01 17/608 169/613 s
01434 -0R73 0654 00028 01180 01081 o o S
0/394 -0/093 0/224 00070 0/124 51 o
1473 -25/969 0028 -0 6223 LM eSUps Sl
41605 -10/363 0/450  -0046 3/802 -2879 Cly a3 S8
-6/138 -20/033 <0001  -0R12 3/530 -13/085 b

o s S U Oyl Sl adfllas o
5 S g 0 5L )13 S 5L go 5 Oy la
3 g 6 5 s S gl
Al S OV L LB last oLt
L e ol se 6y Gl L Cal (San iS5
U s Ohlas Lo anlllas 53 (12) A5 ol o Sgmes 5 b
aom 3 pla)b o gAY (SO ke gl
e 0SSy S b L e JLSSB ) e
(13) sl o B olosb Ol 1365 0 5 B Syl
ISR R Iy 1eSn 5 g cle O ylas o
Ol e dnls OLES 1) o s b Jos g0 JL2SSB U e
o L o sSKan S sl (S5 a5 I8 0 gl S
Oblos 055 L s i 5 o 3 (58 o0 O S
ote (1)l 508 do s 15 Lo s 5 el

3. Cawsoglu Y, Kaya H, Eraslan S, Yilmaz
MB. Hyponatremia is associated with
occurrence of atrial fibrillation in outpatients
with heart failure and reduced ejection fraction.
Hellenic J Cardiol 2019; 60(2): 117-121.

4. Lang RM, Badano LP, Mor-Avi V, Afilalo J,
Armstrong A, Ernande L, et al
Recommendations for cardiac chamber
quantification by echocardiography in adults:
an update from the American Society of
Echocardiography and the European Association
of Cardiovascular Imaging. Eur Heart J
Cardiovasc Imaging 2015; 16(3): 233-270.

1399 3 186 s)laids «@! ;W 0)9s

ohaijls b}y eole slEMI) das 146



ul]lEnﬂaghhi"llE:nm

5. Rudski LG, Lai WW, Afilalo J, Hua L, 9. Oreopoulos A, Padwal R, Kalantar-Zadeh K,

Handschumacher MD, Chandrasekaran K, et al.
Guidelines for the echocardiographic assessment

of the right heart in adults: a report from the

acute decompensated heart failure: depletion
versus dilution. J Am Coll Cardiol 2015; 65(5):
480-492.

Fonarow GC, Norris CM, McAlister FA.
Body mass index and mortality in heart

failure: a meta-analysis. Am Heart J 2008;

American Society of Echocardiography: 156(1): 13-22.

endorsed by the European Association of 10. Patel PA, Heizer G, O’Connor CM, Schulte
Echocardiography, a registered branch of the PJ, Dickstein K, Ezekowitz JA, et al.
European Society of Cardiology, and the Hypotension  during hospitalization  for
Canadian Society of Echocardiography. J acute heart failure is independently
Am Soc Echocardiogr 2010; 23(7): 685-713. associated with 30-day mortality: findings
. Nagueh SF, Appleton CP, Gillebert TC, Marino from ASCEND-HF. Circ Heart Fail 2014;
PN, Oh JK, Smiseth OA, et al. Recommendations 7(6): 918-925.

for the evaluation of left ventricular diastolic 11. Martin-Pérez M, Michel A, Ma M, Rodriguez
function by echocardiography. Eur J LAG. Development of hypotension in
Echocardiogr 2009; 10(2): 165-193. patients newly diagnosed with heart failure in
. Zoghbi WA, Adams D, Bonow RO, Enriquez- UK general practice: retrospective cohort and
Sarano M, Foster E, Grayburn PA, et al. nested case—control analyses. BMJ Ppen
Recommendations for noninvasive evaluation 2019; 9(7): e028750.

of native valvular regurgitation: a report from 12. Chung I, Choudhury A, Lip GY. Platelet
the American Society of Echocardiography activation in acute, decompensated congestive
developed in collaboration with the Society heart failure. Thromb Res 2007; 120(5): 709-713.
for Cardiovascular Magnetic Resonance. J 13. Shah T, Zhong M, Minutello RM. Functional
Am Soc Echocardiogr 2017; 30(4): 303-371. Mitral Regurgitation in Heart Failure.
. Verbrugge FH, Steels P, Grieten L, Nijst P, Cardiol Rev 2019; 27(6): 327-336.

Tang WW, Mullens W. Hyponatremia in 14. Cockcroft DW, Gault H. Prediction of

creatinine clearance from serum creatinine.
Nephron 1976; 16(1): 31-41.

147 1399 13 . 186 o)ladhs @) w0 )93

ohjls Ay eole oGl alas



