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death and HF hospitalization14. Moreover, a retrospective 
study showed that for every 1 % rise in RDW, there was 
a 19 % rise in all-cause mortality15. Patients with elevated 
RDW demonstrated significantly less improvement in 
LVEF and reductions in LVEDV and LVESV than pa-
tients with normal RDW15. Moreover, non-responders to 
CRT had higher baseline RDW and a greater increase in 
RDW at six months of follow-up compared to respond-
ers8. In multivariate analysis, baseline RDW levels were 
found to be the only predictor of echocardiographic re-
sponse (defined as a relative increase in LVEF ≥15 % 
after six months)8.

The exact pathophysiologic relationship between 
RDW and cardiovascular outcomes is unknown. How-
ever, it has been proposed that an inflammatory environ-
ment with increased levels of cytokines, such as in HF 
patients, can inhibit erythropoietin-induced erythrocyte 
maturation8. Consequently, decreased erythrocyte matu-
ration may result in elevated RDW8.

Anemia may also influence the outcomes of patients 
who undergo a CRT device implantation. In particular, 
anemia at baseline (defined as Hb ≤12 g/dL in women 
and ≤13 g/dL in men) and a larger decrease in Hb during 
follow-up were significantly associated with the com-
posite endpoint of HF hospitalization, LV assist device 
placement, heart transplantation, and all-cause mortal-
ity16. However, anemia did not influence echocardio-
graphic response to CRT16.

Inflammation has been recognized as a significant 
contributor in the pathogenesis of HF, atrial fibrillation, 
and other cardiovascular diseases. Data from a post hoc 
analysis of the Studies of Left Ventricular Dysfunction 
(SOLVD) trial demonstrated that subclinical inflamma-

tion (as indicated by an increase in WBC count and neu-
trophils count) is associated with increased risk of death 
and cardiovascular events in HF patients17. Similarly, a 
pilot study showed that an increase in neutrophils is as-
sociated with a higher incidence of sudden unexpected 
death in HF patients18. The NLR, PLR, and WBC counts 
are simple hematological indices that reflect the inflam-
matory status. A retrospective analysis found that non-re-
sponders to CRT had higher NLR, higher PLR, and lower 
relative lymphocyte count compared to responders10. 
Furthermore, NRL and relative lymphocyte count were 
significantly associated with NYHA functional class10. 
NLR’s predictive role was also demonstrated by the mul-
tivariate analysis in another single-center study with a 
small sample size9. Additionally, high sensitivity C-reac-
tive protein in serum has been found to predict both non-
responders and patients at higher risk for cardiac death19. 
CRT seems to have an anti-inflammatory role, which 
may contribute to the facilitation of LV reverse remodel-
ing. Indeed, CRT responders have a decrease in inflam-
matory markers (NLR, c-reactive protein, interleukins)9.

Renal dysfunction is a common comorbidity in pa-
tients with HF. A meta-analysis showed that baseline re-
nal dysfunction was associated with all-cause mortality 
in patients who underwent CRT20. The role of renal dys-
function in CRT response is controversial. Some studies 
found that renal dysfunction did not influence the clinical 
or echocardiographic response following CRT implanta-
tion21,22, while a large observational study showed that 
impaired renal function was associated with a lack of 
echocardiographic response during six months follow-
up23. Conversely, responding to CRT therapy seems to 
have a beneficial role in the improvement of renal func-

Table 3: Baseline characteristics of the subgroup of ischemic 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.

Non-responders to CRT
(n =4, 13.8 %)

Responders to CRT
(n =25, 86.2 %)

p-value

Age (years) 58.5 ± 11.7 66.5 ± 9.5 0.27
Males 4 (100) 17 (68) 0.55
Laboratory parameters at baseline
Hemoglobin (g/dl) 12.6 ± 2.1 13.0 ± 1.4 0.70
Hematocrit (%) 37.5 ± 5.7 38.6 ± 3.7 0.74
Platelets (106/L) 225,000 ± 10,9839 224,800 ± 52,339 0.10
RDW-SD (fl) 43.0 ± 1.8 44.6 ± 4.6 0.24
RDW-CV (%) 13.8 ± 0.7 14.8 ± 1.8 0.07
WBC (106/L) 6,996 ± 1,275 7,478 ± 1,963 0.54
Lymphocytes (106/L) 1,804 ± 589 1,959 ± 678 0.66
Neutrophils (106/L) 4,498 ± 542 4,662 ± 1,444 0.69
NLR 2.7 ± 0.8 2.8 ± 1.5 0.88
PLR 144.2 ± 114.2 129.9 ± 58.1 0.82
PNR 51.1 ± 28.3 51.7 ± 17.2 0.97
LDH (U/L) 285.3 ± 134.7 224.9 ± 52.5 0.44

Continuous data are presented as mean values ± SD while categorical variables as absolute and relative frequencies (percentages). LDH: lac-
tate 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.


