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Table 6: Independent risk factors predictive of cardiothoracic index >0.5. When effects of the risk factors are removed 
in the multiple regression model, the patients with fluid overload are found to be 4.340 times more likely to have cardi-
othoracic index >0.5 than those without.

Variables Univariate Multivariate
OR (95% CI) p OR (95% CI) p

Age 1.043 (1.010-1.079) 0.013 1.056 (1.012-1.102) 0.011
Pre-HD SBP 1.052 (1.024-1.080) <0.001 1.041 (1.012-1.072) 0.006
Pre-HD DBP 1.103 (1.047-1.163) <0.001
Pre-HD MAP 1.114 (1.054-1.177) <0.001 1.081 (1.016-1.149) 0.013
Overhydration amount 1.609 (1.096-2.362) 0.015
Overhydration presence 3.619 (1.372-9.547) 0.009 4.340 (1.559-12.084) 0.015
FO/ ECW 1.108 (1.032-1.190) 0.005

Pre-HD: pre-hemodialysis, SBP: systolic blood pressure, DBP: diastolic blood pressure, MAP: Mean arterial pressure, FO: fluid overload, 
ECW: extracellular water; OR: odds ratio, CI: confidence interval.

Independent Risk Factors Predictive of CTI >0.5 
Multiple regression analysis of the risk factors found to 

be significant in the single factor logistic regression analysis 
was made. Age (OR =1.056, p =0.011) was predictive of 
CTI >0.5. FO (OR =4.340, p =0.015) and SBP (OR =1.041, 
p =0.006) and MAP before HM (OR =1.081, p =0.013) were 
also predictive of CTI >0.5. When effects of the risk factors 
in the multiple regression model were removed, the patients 
with FO were found to be 4.340 times more likely to have 
CTI >0.5 than those without FO (Table 6).

Discussion            
In MHD patients it is of great importance to reduce vol-

ume loads and to achieve dry weight, in order to prevent 
cardiovascular complications. Dry weight is defined as the 
lowest weight which can be tolerated without development 
of hypovolemia symptoms during dialysis in HD patients5. 
Many studies have shown that dry weight, one of the most 
important indicators of sufficiency of HD, causes a consid-
erable decrease in morbidity and mortality6,7. Ozdoğan et al 
in their study found that an interdialytic weight gain of 1% 
increases mortality by 22%. This underlines the importance 
of volume control in HD patients8. However, draining ex-

Figure 2: In the 47 of the total 100 maintenance hemodialysis patients, who were found to have cardiothoracic index 
(CTI) >0.5, the decreases in systolic blood pressure (SBP), diastolic blood pressure (DBP) and in mean arterial pressure 
(MAP) after dialysis were more remarkable. 2a: SBP: 21.9 vs. 18.2 mmHg; p <0.001. 2b: DBP: 13.2 vs. 10.1 mmHg; p 
<0.001. 2c: MAP: 13.4 vs. 10.1 mmHg; p <0.001.

cess fluid leads to intradialytic and postdialytic complica-
tions and provokes acute ischemic events, which may cause 
organ damage9,10. Shoji et al in their two-year study on 1244 
HD patients found that hypotension increased significantly 
the mortality in these patients11. Therefore, reliable methods 
which can determine volume status easily and accurately, 
are needed. At present, although dry weight is mostly de-
termined based on clinical assessment, several other pa-
rameters can also be used. Measuring the diameter of the 
vena cava on echocardiography, monitoring relative blood 
volume, performing ultrasonography of the chest for pul-
monary congestion and measuring atrial natriuretic peptide, 
cGMP, serum sodium, haematocrit, albumin, and renin-
aldosterone concentrations can show differences in volume 
loads. However, the results of these tests can be misleading 
in the presence of cardiac valve disease, congestive heart 
disease, anaemia, and malnutrition. Moreover, some of the 
above methods are quite expensive and can be performed in 
few health centers. Another disadvantage is their inability to 
show overhydration quantitatively12. In recent years, in ad-
dition to clinical parameters which allow sensitive and ob-
jective evaluations, BIS has been extensively studied. This 
method allows determining features of hydration and fluid 


