| = = - . . . . S o L
' | Mooy Alis WA Cligosyl g 35,3 AV SAY o led (VA o9 Ej'juﬁmj._glnglnnla_n |

2l U g 3l by U s Wine (Lot »3 codlS puudd 1 il SU31,5 993,189 iU Lol s
oo 3ldged Cod als (po 30

W O Kb pole oKl (2] o1 sy S plislon S sleeslons paesS 358 5 (b e okl 18,k Ghae %
Email: mosadeghjabbari@yahoo.com (Jeiue ki gi%). ) !
LJI)" <u‘){; ‘ul){) (_55"‘“’) < ‘99.[; oKy ‘(UD) P)f‘ L_Jy») u)..a> ul:.w)lo.u ‘L_fl>b LSLQ‘))W ‘_;\wu )L.Mu.) ‘_;dl.v Oy ,:5.:

ol ol <ol (S pole oSl o) p ST gy oy o celS” sl o 23S 35 9 15 095 okl gl byl 457
Email: ariajenabi@yahoo.com

Email: b_lotfi@yahoo.com .l ul <yl (155 g5 oMl dunwgo ¢ sog0s Sy 1 Lol 3340 553
Email:leila.zahedi@gmail.com. ) (05 <55 oylags cuodlos dunsgo ¢ cogos Sy 1 oo gt (55 Yol 55

O o 553 ol S o) 5T Sy o S Sl o i 5 51 o S 55 90 dan] 5
Email:ahmad_mooraki@yahoo.com

Gola Baas S0 glaly ¢ (Jals pamass ]85 e il g sdle e 380 WU OLL B el gl JGs Gl

AVAIYE < s g, AVND el gl

s

Joss o omd (sl o3 uilsg) S e 4 5 0250 Al o @ ploShne > ol JOHSI Sy (WIS et BB g ign
Sbiks (o)lgs Gox Bl (ol die (glon 393 ) wldie WMo 3929 5 (W e WMo (39 (polaBl 1 4 a2 b K B
b ablie > nulty G5 uln JoS5 pie & 4257 L 393 (gm bl 3mm ey 52 Sl (o (ot 5 3 35y e 55 (ol
By o (o0 SauS'g wljil (Acute Renal Failure; ARF) alS sbs ol )b o gillas opl bl 3 (S cs yu pis g ol ol pun
a Mo ghlogy > (ol ) (36 S5 023)8 2SI s aglis aalllas ool 5l B a2 (o0 & (alowdly uly ol p3lie 5
D3 ey lbdgen CoB a8 paje (oLl g a8 ol o)l

piin gligd Olf bl dad Sl lon slldser et phles sy 2 48 Cul (oo abaio adllas Sy 5l adllas 15 (g
End Stage Renal ) 45 (yoje (olu)l 4 Mo jlons WA 50500 )3 .c8)5 plosl AV BAY (sl J Lo e Jobo )3 (2) 5T Jgwy ©pi> 9 35
Olyoss 5 il g il o g Yl 51 Sliwylews il sla yisw )3 (gt ARF & M jlow A 5 (poje jJbd coo (Disease; ESRD
85 )15 duslie 3y90 (g1 jgdome g t-test (g lol slo cuns g SPSS V.11 (gylol 138 o5 5l ooliml b sl S g00,18'g Sl

)58 8) 5 oo sdlogan Cod ESRD & Mipe (103 £+) ji5 Cul g (o g o cdalllao 350 D31 165 &5 5 Gy g Canagd 1L 4Bl
ST e OIVVE/AY  0/FFENVY usyp 4 ESRD g ARF & Mo 13 p o sl line 0:0keo 100y a8 0l olusyb 4y Mis (a0
4 ARF glilon 81502895801 (g ) TR Capms 9 R g0 T 9o elis)] (u50ks (p=0.4) a5 (6> (e oglis o8 392 52 5> Vg
i e SEVIY 3y 4 ESRD lylogs (ECG) (31,5513, 59,50 j39 jieidee VYA g0 Lo OIVEY/N cyio Lo SIVEY/E i
Slolys ESRD g ARF ol 3l j3 («/Y /A /Y :cus s & p value) .0 sdnli (gl xo OS] &S 59y VYE/VA 520 luo O/FEYV/Y
peaked tall-T  gou yloj pb (ouaslSoud 9 (DS 1o D929 55 (P<0.001).cuishy b iz bl o yua wud b peaked tall-T wave
o Oloj w2 (oo plgd 5 (WS pn 3 &5 (Jbb > il (G5lis ESRD g ARF 095" 93 13 TIR s 5 9 R 9o £lis)] (Sle awave
(Seled g o[+ Cuy & pvalue) . .cusls jls xe ©5lis ESRD g ARF 045 55 13 T/R Cund (ko ¢ (peaked tall T-wave) b T zso

b oIS ) (30 (8 Sl o Jenl (oilisen 5 (ol pen (alion g ARF aie) 3 (allS e il (oIS 35 S sl
il o (B (2)lse i Sl i cudlye g dr g8 dinils 63ld Ohlew jl At (pl o 3 D (oo 138

roe losad Al (paze (bl cdelS Sl Loyl e sallS b S5 005,55 Il i 2051 S

.

2 ey ol inlojl pbsl pie 15 g adS Slu)b o ads oLyl 4 (bMie o pls (SN IS e

Gl 4 Cwl Seo LB e M o3l oyl Caodl L LB b wliygl SO lgie 4 g 00y
Ol Gz o g 3 031 Cund ylylows (glaino) e g b gow il by Sl

[ Downloaded from rjms.iums.ac.ir on 2024-12-31]


http://rjms.iums.ac.ir/article-1-1627-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-12-31]

ol i 5 SYMB] lowdly pewliy clale yiol5él
Slye cnl ol Sl (3 (01395 & w30 &) A
o 9 (peaked tall T-Wave) uly T zgo il
lessd sy S ORIl L 5 QT alols (yad oligS
P 5o (ohd gme 5 PRl (0 Vb Jols 5o
Sine wave cols ;> 9 QRS puSloS™ s SYsb o
Jgiml Syg0 & (B ] g (il Cygmedloynd g
S Jlo; peaked tall-T wave g o dbxl
D3l i o sl gland 3 T oo el &8 30
i (5] 5115 52 13) B sl sload 15 5 o
0 sl e Lo Ve )
Sl ass wais 1) ECG s ily o (Jolos
sl ounlS g ¢ o g 4y lgioe o] alox
5 Joglngn el o b ooyl odlazal o
56 CRF 3 &S _audSoun V) g0 o)lsl )l
s AV 0,5 colia o M) obyl L cwl mls
2 5 QT alols (3l el oy (35,0 (sl o
B oSl g dilisie cla oyl g Tall-T wave

V)

SIS s g0 3 o iligen 39 oo
sk Bh ol slepwe 9 AV 05 5 ol
a SIS e s ) o il g o
B oy dy90 il Cldllas ;3 ECG iy
oS lellie oud plnil (goomine > Jy conl 485
acusliio 3,00 CRF § ARF 05,5 95 iy |y st o)
oy adlas cpl Gl Gaa el il ol 48
SR I TR [ e e
Cos ads geje g b bl 4 Mie lles

Casl 03 poio 3lldgen

5 P9,
S sl Jdos b adlas Sy b adllas
slo plwjlon slbsgen sla izo ohlen o) 2
o) ©pa> 5 35 oiis ligd @lf edls dued
ggeome > 85 bl AY 5 AY (slolls 15 (o) £S5
ESRD) 4J5 oje ool 4 e ks WA
A 5 e 3> cov (End Stage Renal Disease
Glisa glo iy )3 sy ARF & M oy
4 39)5 Sjlne B)S L8 )y )90 (Sl la
a Mol (Jlo W3l i e 3 B0g cjle gy
hlow & (o 45 4 ESRD & Mzl L 4 ARF

WA il g 2358 AFAYe L A oy 15l) iySaitjs mglealan

MSat y oz Goan 55 T

29 Pl ol » Wy SUkd o)les oy
(\).a)b

JGsl > M) a4y bgye baes ol yen o5Me
colgial Jonslly e VsSulogyg sl
o s 5 S el clale OOS) & L
Cel lowdly el Rl plple A3k (o baspe
Lid jdy opdy S0 o0 a3 g Comd (ol lalS
e 3l g Al pl delsl G0y b o (Jole
Moo 8IS Jaho L2 (6pdy Sy 5 o Jld
Cand g (8 Colla JWB] Gje0 4 b s 5l &S
pie arang bl o pallas Jo gl g Mas
Iz b ablio ) puoly Bl gl oSS
Acute ) » il plobul j3 S Copw pas 93
o8 pd SwS's @l (Renal Failure; ARF
& lewdly ol 5 oml polie )3 9 @y e
3 poris 5 slgmesly 5| 36 ARF 3 T as s
oS 5 Wb oISy joy el Glgan 5 5095
(b).J)b dy>g

oy slacdale L e Las M 4 S
Bod s ole i) o Yy (ST Lo £/0-Y eSS
S il8l (ARF) als ol slo)b 5)lae jo S
ol 9 o ooy daw (loj o BB g wanly
s 5 (BCG) (81,553,185 5 Sl oy Sl
orlpis T 515 395 50 ks 3 68 polie 3 Gl
A g el B0 e (Dlas
b o b (I e oy oty e Mo (58,5
Cuogounn (S pen cadle oy iisan U ga ploxd
ol oplowsMy s by i Lol 4 ol 5
) RJIRY

Ve B0 odS (oo (alu)b )3 (ol 90
culd jl 36 CRF gy a8 Ml o ao
ol jo5 5 Jhisiw il sl gilon 9 503
b5 w3l gl 0aiS e jlad lag)ls Sl loj eo
Do 0 04 45 Liw CRF

ool 0,50 69y 32 Iy eg Sl (05 otee
Mo hles e Jb ol b1 agse
LMY e ¢ BCG Gy canl (e o) po


http://rjms.iums.ac.ir/article-1-1627-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-12-31]

\u s et 3 5 GBS 43,18 528 s

P value ESRD(\YA) ARF(,i 1)
o/f OIYYE- /A OISFENY (d 5 o Vlg (ST o) il
o/ \YAVED/A NAE=2% (ad 5 oYy S o) podeo
A INAT==RAN NYE-/AD (5 wd 33 5 (o) pU punndS
Ax £l-EYIY FIVEY/¥ (o o) T z90 glis)|
</ OISENIY OIVEY/N (o o) R 290 lis))
-y AE9A7 V¥t /A T/R s

W3,5 ealatwl cleMb|

L a8l

s 5 do cdalllae )50 Jlogy & g Cuny 5 Connyd
3boger cos ESRD & Mo (F07) L5 cuid g
39 S sl olu)l 4 Mise (F+7) 485 2Y g (peje

oMo )3 pyw pU el 5 oy line (Lo
2 oYy (ST Lo O/VVE/AY (poie jdbdgen Cod
&Sl 03 i) awd 2 p,S e MFOE/A 5 g2
oy Olipe (1o 33 (5 ne gl 09,5 93 (g
(4 5 /¥ ciy 4 D) i osalie ppus U openlS’
() Jgi)

ARF 4 (bMie )3 ppw mods e 0650ke
b bMie )3 5 ) > Yly ST e \WDIYESIY
WAVEDA e 3dldged <o ESRD
039 413 me )] Coglis a8 39y ) j> Vg ST e
(v Jsia) (p=0.01) .cul
iy 4 ARF ghlen SG8150:0,85580l o)y
y VXEIA ga Lo OVEY/Y ta Lo SIFEV/E
FEYIY iy & ESRD & M o)l ECG

Celo dw Gdo 4 )b j» Ao dw gl awn Bl
)5 o 3 sl o0

M 559)5 poyrine S B L5 Codyln 4 M
IR e il g s el Jeld
oblew ples Sl sl odg Jhmggy I z9 s sbojlne
Bl sk 439y Car (8 wlinls) adlae 3)90
WAd,8

w8)5 jbsgen plol I LS (s aises (len:
P sl 5 oo coaly (oo daw Yl 5l g 03
ECG ()5 890 5l oy )5 515 b)) 2590
2 ECG el o & hlow I oplsbiel a0l
i Gl eMbl g g sy 22 S by e
peaked tall-T wavesgsg Lo 3l o (slidg Sl
Olyass 500 9 TR cans 9 R 9T slo 790 ¢las)]
Sl & 51 e p o eoliy aw oAb () ECG
Ol & pyw mas (W lgie 0 1l > Yy
olys @y Yy (ST e WO 1 S
csheo MA 513208 lm 4y pjoo o6 opendS” g (o0 5lgenn
ab)S a3 endSomn plgie 4 ) (Vg (S
095 9 3 aallbo (slo il 4l ol » 7 s
5l ozl b ;yoje jdbdsan cow ESRD 5 ARF
duwslde Dy50 (S5 joime 4 t-test d)bi s s
5JUT s SPSS V.11 ()bl 33l o 5l cé S 5

P value** n (%) s N(%) s  Pvalue*  (n)sl@l s
A AARVASTAY IR R VARV .Y 01 (ZE¥IA) ARF P gars
Iy MVARZS R VARYL)! V-¥ (Zvol¥)  ESRD
<10 YY (4YY) AANVARS! /N oY (ZOAIY) ARF oy lgun
v Yo (ZN¥I0) YO (ZVAY) Yo (Zyv/#)  ESRD
-5 YO (AYVIE) XY (AvaN) -y oY (75Y15) ARF oS g0
.10 YO (AYOY) YA (AYAIY) V¥ (Zov/s)  ESRD

Camiz bl oo dnolie 4 bgy ye P value™**

ESRD 3 ARF 4, Ml (wlasl 1 o)l less dunlis 45 bogs 0 P value *

“‘i' %))‘-’JQ)}J; J\Y}/\“e)w AA 093 Ejljusfl'-lk .ngl.l:nla..n


http://rjms.iums.ac.ir/article-1-1627-en.html

OblSes 5 )b Goae S0 \\c/

5 \YA(%) ESRD »5 ) (%) ARF

[ Downloaded from rjms.iums.ac.ir on 2024-12-31]

\ XA Q] Y¥ (AYEIY) I ESN LGV
- - (%) Peaked tall-T wave

o+ (AYFIV) Y (ZY0IY) buwgio oIS yun
Y(4¥) YY) (%) Peaked tall-T wave

A (Z.01A) ARNVARIAY| b I
ARVART)] o (Zo-) (%) Peaked tall-T wave

y (- Iv) Y (ZY1) VRV I PPN [ SUIF
\NVARD)) Y (y-) (%) Peaked tall-T wave

ESRD 5 ARF 05,5 g0 ;0 T/R i g R zg0 bl (5l peaked T-tall wave Jlgl s :f Jgoor

P value ESRD ARF
oY T 1Y) AKNVAYTZEY) () ,u peaked T-tall wave S
SAx o/ kY)Y LJARESYLTN (o o) R 290 glis )|
<Y V/YVE M V/OYEN /4 T/R co
Al Y (L0l A) O (JAYIA) (/) ,i peaked T-tall wave olSsn 5 oIS on
-y o/ALY/vY AR ESVENY (5o o) R z90 glis)|
-IY VYV YA V/E €L vy T/R cos
-/-f ACATIN) £ (LAY (/) ,& peaked T-tall wave o 5lgd 9 oIS
A o/AALY)Y RAES /) (o o) R zg0 glis )l
ol YA VIYEEANA T/R ¢
(s0)

a8 A5 wyp 9 pends (8<k mEq/L) o
ESRD L 4 ARF L 8,00 cui e bl
(¥ Jsia) (p=0.08) . oamlie

ARF 05)5 55 jl S g > i (B pn
A4 odalde peaked tall-T wave 5 ESRD
dawgie W8 ,un o peaked tall-T wave lgl,é
byl g oo b Bl s Al g 20D
Gl odel ¥ lgei o ¥ Jods j0 alS

olejer jon jb 86 ECG clpds coled
2 Ugmn g (IS e 5 g ondSon g ISy

AT

So1 yio oo VYEIYA gyie oo OISEYIY (o Lo
O)be iy 4 povalue) 0,5 saalis oS
(V Joo) (+1Y o [N /¥ 51 04
NP8 duglio )90 3 13l i lul 5 ESRD
09)5 4 09 by gaw bl o glles
6<Kk<7 ) lawgio (5<k<6 mEq/L) cass oJS pun
s oy o (7<k<8 mEq/L) »us (mEq/L

B ARF
5 4
j I -

s Wy lawgie W

b ol 0l oSy

6 pon wis wlol 5 CRF 5 ARF (hles 0 T 250 i) 5:ke dunlie 1V jlages

WA il g 2358 AFAYe L A oy 15l) iySaitjs mglealan


http://rjms.iums.ac.ir/article-1-1627-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-12-31]

\y s et 3 5 GBS 43,18 528 s

oMy waslty polie 53 Aol ) plaSzes ECG
ECG clss jol 5 oWy S obo 5 5 e
Olyasd foud 30 Al Oldlas o 0is saalis
3> s b3 pasly olie Lialdl b ECG
Esed Sul 4 s b ey ol a T e
e Gl puoly YU polie 3 ECG ol
Oloy b g hwgie (Wl > a2
ol dbel e Wby cwl (gy900 Iy
D92 gloyd g9y (slp Sl

b plojer (oylignn &5 Ad odalie (pix oo
Gl ARF 3 1) ECG &lpis uilds ¢ allS pun
Slowdlpo) Jl 5 it 36 o > & smd e
o Lo adlas o MLl o AV 65 5 S
il b ECG alhw p ondlSoumn o)
il GMB 4 a5t ol et 6,8 oS e
5T @oo eyl o ol o & 23k o (5)500 adllas
odnlie ) (xe yogSae LSl pyuw pU S’ (50
medS s £pSo3ll pas sy sl 4 Vs
Pl ol ey o plog g gy ojis

98 ECG p (&S pun I3l 5 (385 (o) )
ol TR caws g R g T sl zgo glasyl yo
s1nlis ESRD 5 ARF sl ;5 oS yn Ciliseo
ol )5 50,500 Oledllas > BMB] pas pl &S WS
3 T/R G olows YE (55, pr dalllan Koy ]
eoly b 0l3l L duglie 3 Sl o3l Lo
zse £yl gl olple Vil gl Jloy
Wgd (oo (Sl yld 42 S TR Cowi g R H T
S o)lse e jgaie 4 L 1 Glgies g
ol oMo a ge odlital loyd (62K 5 (oIS o
&35 5,15 55 ESRD § ARF 31381 ;5 Loyl
RY

i oS pn &S Sy Lt ol adllas gl
5 e (plyen 9 ARF aiej > (ollS o
o8t B e Gen Jleil (e plsme
Sl cpl ass j0 e o Gl ] WS s
Al ke cuBlie g dag dlejls (5o ollen
Fape gl g B (o)l g5 s
sl (o (ol e

loj oo (colSgmn 9 (W yn jop 085
R zs0 &)l ko peaked tall-T wave gl
iy g9y ESRD

o2 (25l 9 (A 3 &5 Cal b >
Coud ke g peaked tall-T wave Jlglyd lo;
9 <+/*) iy @ p value) .u3,5 sdalie b sxe
05,5 9 P R zgo gls)l 1 Sbo s cpl jo (<o/40
(¥ Joiz) (p=0.1).cuilss gl

4 Mo ESRD g ARF 04,5 40 »» T/R o
@, bxe MBI lojer WS ud g oylisun
(p<+/-0 OR=V/++A+) .0l o

S35 A g Sy

5 g (/F¥IA) 45 03 ARF 5 _oJS gl
<3S el b a8 sel cows 4 (V0/Y) ,& V¥ ESRD
29 g @ ‘z\).a)b Callas (o) Ve B DY) 2o p0
4 oMo )3 (oopligma Sl Lo adllas lul 5
pie By o yol cpl > 39 ESRD | Lt ARF
2 rals s Slee (galS b o1 g Gillas ) Ul
o wpp ool Bl o maw b e
LB (6l gime gl 09,5 93 )3 (soundS g Slgl 3
5 ARF o Lobsd L5, 3 gope lie 5 ol
) el 015 5Ly ESRD

ARF )y ,» Peaked tall-T wave _lol,
39t ESRD & ()bMus 5l yidey (ol jun 4 Mo
Peaked 5 iw ggud > (LAY plp 5 7VEA)
ARF & Mo S8y olhlow o tall-T wave

& w‘;—‘?‘ 9 peoll Bl sl oSS pas
28l oo ghlew cnl > masly (plowdly daw
It B p)lee S Ul o ey ou
5 waseii W g 03)5 jop yimyw ARF 55 (oS o
) (e Sygp o 58 oy

sl cas » Peaked tall-T wave ol
(2288 Sl 9 2005 clawoglo «bedd) allS oo ciliseo
uils 55 b 555 ESRD g ARF ey 5
il 3939 ECG Wlyuss & (63)lg0 adS 3 S
2 g Nl awh Las g bwge WS ee ol

“‘i' %))‘-’JQ)}J; J\Y}/\“e)w AA 093 Ejljusfl'-lk .ngl.l:nla..n


http://rjms.iums.ac.ir/article-1-1627-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-12-31]

11. Rose BD, Post TW. Clinical
Physiology of Acid-Base and Electrolyte
Disorders. 5th ed. New York: McGraw-
Hill; 2001p. 383-396, 898-910

12. Fass A. Diagnostic Criteria. Clinical
electrocardiography. 2™ ed. New York:
McGraw-Hill; 1999. p. 8.

13. Koeppen BM, Stanton BA. Renal
Physiology: Mosby Physiology Monograph
Series. 3rd ed. New York: Elsevier; 2000

14. Surawicz B, Knilans T, Chou T.
Chou's electrocardiography in clinical

practice: adult and pediatric. 5" ed.
Philadelphia: Saunders; 2001. p. 516-39.

a5 5oz a5 P

&ilio Cow o8
1. Aslam S, Friedman EA, Ifudu O.
Electrocardiography is  unreliable in
detecting potentially lethal hyperkalaemia in
haemodialysis  patients. Nephrol Dial
Transplant; 2002.17(9): 1639-42.

2. Rose BD, Causes of hyperkalemia.
Uptodate; 2010 June [cited 2010, 29
September]; Available from http://www.
uptodate.com/patients/content/topic.do?topi
cKey=-m4QQjpWr80TOE4.

3. Parham WA, Mehdirad AA, Biermann
KM, Fredman CS. Hyperkalemia revisited.
Tex Heart Inst J; 2006. 33(1):40-7.

4. Gennari FJ, Segal AS. Hyperkalemia:
An adaptive response in chronic renal
insufficiency. Kidney Int;2002 . Jul;62(1):1-
9.

5. Brener B, singer C. Fluid and
electrolyte disturbances. Harrisson's
principles of internal medicine: MCGraw-
Hill; 2008. p. 1545-8

6. Dittrich KL, Walls RM. Hyperkalemia:
ECG manifestations and clinical

considerations. J Emerg Med ;1986.
4(6):449-55.

7. Ettinger PO, Regan TJ, Oldewurtel HA.
Hyperkalemia, cardiac conduction and the

electrocardiogram: a review. Am Heart J;
1974. 88(3): 360-71.

8. Fisch C. Relation of electrolyte
disturbances to  cardiac  arrhythmias.
Circulation; 1973.47(2): 408-19.

9. Kelleber CL, Linas SL. The patient with
hypokalemia and hyperkalemia .In: Schrier
RW. Manual of nephrology. 7% ed.
Philadelphia: Lippincott Williams and
Wilkins; 2009. p. 38-49

10. Weiner ID, Wingo CS. Hyperkalemia:
a potential silent killer. ] Am Soc Nephrol;
1998. Aug; 9(8):1535-43.

WA il g 2358 AFAYe L A oy 15l) iySaitjs mglealan


http://rjms.iums.ac.ir/article-1-1627-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-12-31 ]

Original Article

Electrocardiographic changes due to hyperkalemia in patients with
acute and chronic renal failure undergoing chronic hemodialysis

*M. Jabbari, MD. Assistant Professor of Internal Medicine and Fellow of kidney diseases, Rasoul Akram Hospital,
Tehran University of Medical Sciences (TUMS), Tehran, Iran. (*Corresponding author) Email:
mosadeghjabbari@yahoo.com

H. Salehi, MD. Fellow of Internal Medicine, Rasoul Akram Hospital, Tehran University of Medical Sciences
(TUMS), Tehran, Iran.

A. Jenabi, MD. Assistant Professor of Internal Medicine and Fellow of kidney diseases, Rasoul Akram Hospital,
Tehran University of Medical Sciences( TUMS), Tehran, Iran. Email: ariajenabi@yahoo.com

B. Lotfi, MD. General Physician, Salamat Pajouhan Nikan Institute, Tehran, Iran. Email: b_lotfi@yahoo.com

L. Zahedi-Shoolami, MD. General Physician, Salamat Pajouhan Nikan Institute, Tehran, Iran. Email:
leila.zahedi@gmail.com

A. Mouraki, MD. Professor of Internal Medicine and Fellow of kidney diseases, Rasoul Akram Hospital, Tehran
University of Medical Sciences (TUMS), Tehran, Iran. Email: ahmad mooraki@yahoo.com

*The article is a summary of Hassan Salehi Dissertation for the degree of fellowship in Internal Medicine by
supervision of Dr Mosadegh Jabari

Abstract

Introduction: Hyperkalemia is a common disorder among renal failure patients and is considered as an
important internal medicine emergency. On the other hand, considering the non-specific symptoms of
hyperkalemia and its similarity to the underlying diseases’ symptoms, the occurrence of dangerous side
effects is probable. One of the most important effects is on myocardium. Considering the immature
mechanism of potassium conformity in confrontation with hyperkalemia in Acute Renal Failure (ARF)
patients, the toxic effects of hyperkalemia occurs in lower potassium levels. The aim of this study is
comparing the EKG changes due to hyperkalemia in patients with acute and chronic renal failure
undergoing chronic hemodialysis.

Methods: The recent study was an analytic cross-sectional one performed on patients hospitalized in
hemodialysis ward in Hashemi Nejad, Shohadaye-hafte- tir and Rasoul Akram hospitals, during 1382-
1383. The serum electrolyte levels and EKG changes of 138 patients with End Stage Renal Disease
(ESRD) who were under chronic hemodialysis and 91 patients with ARF, who were hospitalized in
different wards, were measured and evaluated, using SPSS V.11 software and t and Chi Square tests
Results: Among 229 patients, 138 (60%) were ESRD patients who were under chronic hemodialysis and
91 (40%) had acute renal failure. The mean potassium level in ARF and ESRD patients were 5.66 + 1.2
and 5.77 + 0.91 mE/l which did not differ significantly (p=0.4). In EKG evaluations, the mean height of T
wave, R wave and T/R ratio in ARF patients were 6.3 = 2.4 mm, 5.7 £ 2.1 mm and 1.3 = 0.9 mm
respectively. These data in ESRD patients were 6 + 2.2 mm, 5.6 = 2.3 mm and 1.2 £ 0.78 mm. No
significant difference was seen among two groups (P = 0.3, 0.8 and 0.7). In ARF and ESRD patients, there
was a significant relationship between peaked tall T wave frequency and hyperkalemia severity (p<0.001).
In the simultaneous presence of hyperkalemia and hypocalcemia, peaked tall T wave frequency, mean of R
wave height and T/R ratio in ARF and ESRD groups were not significantly different. On the other hand, in
the coincidence of hyperkalemia and hyponatremia peaked tall T wave frequency and T/R ratio in ARF and
ESRD groups were significantly different. (P <0.05)

Conclusion: Severe hyperkalemia, hyperkalemia in the setting of ARF and the simultaneous presence of
hyperkalemia and hyponatremia may increase the probability of cardiac changes. These groups of patients
who undergo hemodialysis need vigorous care considering the cardiac complications.

Keywords: Electrocardiographic changes, Hyperkalemia, Acute Renal Failure, Chronic Renal Failure,
Chronic Hemodialysis
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