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Factors related to the QT prolongation in chronic renal failure
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QT prolongation, a risk factor for arrhythmia and cardiac death, is observed in uremic patients.
Though hypocalcemia, autonomic nerve dysfunction and cardiac hypertrophy are assumed to cause the
uremic QT prolongation, the exact mechanism remains unspecified. We therefore examined factors related
to the QT interval in chronic renal failure(CRF). Corrected QT interval (QTc) was significantly pro-
longed in CRF just before the induction of dialysis therapy (group A) compared with nephrotic syndrome
with the intact or mildly impaired renal function(group B). QTc was also prolonged in acute renal failure
(group C). Cardio-thoracic ratio, serum albumin and Ca correlated with QTc in group A, but not in B
or C. A single HD session in group A failed to shorten QTc, despite a significant increase in serum Ca**.
Autonomic dysfunction did not appear to be a major determinant of QT prolongation, since QTc was not
different between diabetics and non-diabetics in group A and in chronic HD patients (group D). In group
D, QTc did not correlate with SV, +RV, on ECG or left ventricular wall thickness(LYWT) on echocar-
diography. In another group of chronic HD patients{group E), there was no significant correlation
between QTc and the parameters of left ventricular mass, plasma brain natriuretic peptide(BNP).
However, in the patients subjected to repeated echocardiography in group D, QTc and LVWT changed in
parallel. In a retrospective analysis of QTc in group D, QTc was maximally prolonged at the time of
starting HD therapy, and gradually improved in the following 1-5years in both diabetics and non-
diabetics. In contrast, chronic CAPD patients (group F) revealed no improvement of QTc. Thus, uremic
QT prolongation cannot be explained simply by any of the previously assumed factors, but appears to be
affected by multiple factors, which are partially correctable by chronic HD therapy.
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Table 1. Profile of the patient group A-F
Group Category Number  Mean age Etiology

A end stage CRF just before starting dialysis 27/40 52.4+1.8* CGN32, DM 12, PCK4, SLE 2, RA I, gout 3
nephrosclerosis 4, RPGN 2, Alport synd. |, unknown 6

B nephrotic syndrome with 15/20 542+3.0

normal or mildly impaired renal function

C acute renal fairure 1/15 48.1+3.6

D chronic HD 24725 51.5+2.2* CGN 24, DM 9, PCK 3, nephrosclerosis 3
chronic pyelonephritis |, unknown 9

E chronic HD 8/18 449+27 CGNI4, DMB, goutl, Tb |
unknown 5

F chronic CAPD 9/18 55.1x2.1* CGN20,DMI, SLE |

nephrosclerosis 21, unknown 9

number : female/male, * age at the time of starting dialysis therapy
CGN : chronic glomerulonephritis, DM : diabetes mellitus, PCK : polycystic kidney, RPGN : rapidly progressive glomerulonephritis,
Tb : tuberclosis, SLE : systemic lupus erythematosus, RA : rheumatoid arthritis

Table 2. Patient profile of group A, B and C
Group A Group B Group C Group A Group B Group C
mean SE mean SE mean SE mean SE mean SE mean SE
QTc(msec) 0.448+0.005 0.413+0.004 0.434+0.010 Ht(%) 25.0+0.5 41.2+48 29.7+ 1.7
age(y/o) 52.4+ 1.8 54.2+3.0 48.1+36 TP (g/d!) 6.7£0.1 5.8+0.2 58+0.3
CTR(%) 51.6+1.0 50.1%1.0 54.0%£2.0 Alb(g/d/) 3.5£0.1 3.0+0.1 2.9%0.2
IVCe (mm) 8+ 8+ | 9+ Na (mmol/!) 137+1.0 138+0.5 134+ 1.1
IVCi(mm) 14+ 14+ 1541 K{mmol/d/) 45+0.1 4.2+0.1 48+03
SBP(mmHg) [57£3 144 £5 148+8 Cl{mmol//) 104+ 1.0 105£0.6 101%=1.4
DBP(mmHg) 842 83+3 825 Ca(mg/d/l) 7.8%0.1 8.2+0.2 8.0+0.2
BUN (mg/d/) 84+4 24+3 72+6 Cac(mg/d/) 8.3%0.1 9+0.3 9.4+0.3
Cr(mg/d!) 9.1+0.4 1.9+0.5 7.2%1.0 P(mg/d/) 5.8+0.2 3.7£0.1 53+0.5
UA(mg/d/) 7.7£0.2 6.2+0.2 10.1 £0.7 Mg (mg/d!) 2.6x0.1 2.4+0.1 3.1+0.4
arterial PH (unit) 7.322+0.009 7.401+0.007 7.386*0.016 i-PTH(pg/m/) 289+55 not examined not examined
arterial HCO3 (mmol//) 19.6+0.7 24.8+0.8 21.3x1.2
arterial PO2 {mmHg) 985+ 1.9 88.1+£2.9 87.0£4.0

QTc : corrected QT interval, CTR : cardio-thoracic ratio, IVCe : inferior vena cave (the maximal diameter during expiration), IVCi :
inferior vena cave (the minimal diameter during inspiration), SEP : systolic blood pressure, DBP : diastolic blood pressure, Cac :
corrected serum calcium [=Ca*(4-Alb)J, i-PTH : intact parathyroid hormone
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Fig. 1. QTc in the five groups of patients

See text for the definition of each group.

CRF groups represent significant prolongation of QTc at the
time of starting dialysis therapy (A, D, F). QTc in ARF group(C)
was also significantly prolonged compared to group B.
Statistical analysis was performed by using Fisher's exact test.
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Fig.2. QTc prolongation along with the progression of CRF

in group A
Statistical analysis was performed by using paired -test.
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Fig. 3. Long term profile of QTc in chronic HD

(group D) and CAPD(group F)patients
Statistical analysis was performed by using Fisher’s
exact test.
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Fig.4. Relationship between Ca'* and QTc before
(arrow tail) and after(arrow head) the initial HD
session in group A

Table 3. Correlation between QTc and factors examined in group A

n r n r n r

Age 67 165 0, 64 —-.204 Cac 66 —.039
CTR 67 463 Ht 66  —.167 P 66 .100
IVCi 6l 222 TP 66 —.122 Mg 53 —.060
IVCe 6l .228 Alb 66 —.337 BUN 66 239
SBP 67 —.071 Na 66 .248 Cr 66 042
DeP 67 —.054 K 66 .0z2 UA 66 .096
pH 64 137 Cl 66 —.0I8 i-PTH 23 059
HCO3 63 233 Ca 66 -—.252

Correlation coefficient was presented. Bold italic denote significant correlation.
See the footnote of Table 2 for abbreviations.
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There was no significant difference between diabetics and

non-diabetics.

Statistical analysis was performed by using non-paired f-

test.
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Fig.7. Relationship between QTc and left

ventricular wall thickness measured by
echography
LVWT =interventricular septum
ventricular posterior wall thickness.
% change was calculated from the deta set of Ist and
2nd measurement in 15 patients of group D.
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