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nine levels (p =0.02) were the only independent predictors 
of the response to CRT. Linear regression analysis showed 
that creatinine (p =0.03) and LDH (p =0.03) levels were sig-
nificantly associated with an LVEF increase during the fol-
low-up while no significant association was found between 
laboratory markers and LVESV decrease.

Adverse outcomes during follow-up
Ten patients (20.8 %) had VT, 24 patients (50 %) 

were rehospitalized, and two patients (4.2 %) died dur-
ing the follow-up period. Univariate analysis showed that 
a smaller LVEF increase and LVESV decrease during 
follow-up were significant predictors (p <0.001) for hos-
pitalizations and VT occurrence. Regarding laboratory 
indices, patients with VT had significantly lower levels 
of RDW-CV (p =0.005), whereas patients with hospital-
izations had higher LDH levels (p =0.01) and paradoxi-
cally lower WBC and lymphocyte levels (p =0.04). No 
significant associations were found for all-cause mortal-
ity, likely due to the small number of events.

Subgroup analysis according to HF type
Dilated cardiomyopathy

The dilated cardiomyopathy group consisted of 19 
patients (mean age: 67.4 ± 8.8 years, 94.7 % male). Dur-
ing the six months follow-up period, 12 patients (63.2 
%) responded to CRT, while seven patients (36.8 %) did 
not respond to CRT. Univariate analysis showed that age 
(p =0.01) and PNR (p =0.04) were significantly associ-
ated with CRT response (Table 2). However, multivariate 
analysis did not show any independent predictors of CRT 
response.

Ischemic cardiomyopathy
The ischemic cardiomyopathy group consisted of 29 

patients (mean age: 65.4 ± 10 years, 72.4 % male). Dur-
ing the six months follow-up period, 25 patients (86.2%) 
responded to CRT, while four patients (13.8 %) did not 
respond. Univariate analysis did not reveal any signifi-
cant predictor of CRT response (Table 3).

Discussion
The main findings of our study are: 1) a smaller in-

crease in LVEF and a smaller decrease in LVESV were 
significantly associated with VT and hospitalization rates 
during follow-up, and 2) there was no significant associa-
tion between hematological markers and CRT response.

It is well-established that responders to CRT therapy 
have a lower incidence of adverse outcomes (mortality, 
VT, hospitalizations)11,12. The potential predictive value 
of simple laboratory indices has been studied with respect 
to CRT response and cardiovascular outcomes in CRT 
patients. For example, RDW is a measure of variability in 
the size of circulating erythrocytes and is generally used 
to investigate the differential diagnosis of anemia. RDW 
has been found to be a strong predictor of prognosis in 
HF patients13. Several observational studies have sug-
gested that RDW may be a predictor of response to CRT. 
Specifically, a prospective study showed that baseline 
RDW did not predict LV reverse remodeling (defined as 
a reduction of LVESV ≥15 % at six months of follow-up). 
However, stable-high levels of RDW ≥14.5 % and the 
increase of RDW from <14.5 % to ≥14.5 % were associ-
ated with a lower likelihood of LV reverse remodeling 
and independently predicted the composite outcome of 

Table 2: Baseline characteristics of the subgroup of dilated cardiomyopathy patients. The response to cardiac resynchroniza-
tion therapy was defined as an increase in left ventricular ejection fraction ≥10 % or a decrease in left ventricular end-systolic 
volume ≥15 % at the six months follow-up.

Characteristics
Response to CRT therapy

p-valueNon-responders to CRT
(n =7, 36.8 %)

Responders to CRT
(n =12, 63.2 %)

Age (years) 60.4 ± 7.8 71.5 ± 6.6 0.01
Males 7 (100) 11 (91.7) 1.00
Laboratory parameters at baseline
Hemoglobin (g/dl) 13.6 ± 1.2 12.6 ± 1.4 0.12
Hematocrit (%) 41.5 ± 3.5 37.6 ± 4.2 0.05
Platelets (106/L) 195,857 ± 35,709 231,083 ± 51,156 0.10
RDW-SD (fl) 47.7 ± 4.2 45.4 ± 6.2 0.34
RDW-CV (%) 15.6 ± 2.2 15.2 ± 2.1 0.68
WBC (106/L) 8,034 ± 1,539 7,158 ± 1,718 0.27
Lymphocytes (106/L) 1,602 ± 771 1,818 ± 660 0.55
Neutrophils (106/L) 5,651 ± 1,853 4,667 ± 1,552 0.26
NLR 4.4 ± 2.7 2.9 ± 1.7 0.22
PLR 142.8 ± 55.8 145.3 ± 72.2 0.94
PNR 37.7 ± 12.1 55.2 ± 22.3 0.04
LDH (U/L) 215.9 ± 62.7 208 ± 44.7 0.79

Continuous data are presented as mean values ± standard deviation while categorical variables as absolute and relative frequencies (percent-
ages). LDH: lactate dehydrogenase, NLR: neutrophil to lymphocyte ratio, PLR: platelet to lymphocyte ratio, PNR: platelet to neutrophil ratio, 
RDW-CV: red blood cells distribution width-coefficient variation, RDW-SD: red blood cells distribution width-standard deviation, WBC: 
white blood cells.


