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/ABSTRACT \

Background: Dilated cardiomyopathy (DCM) is a frequent form of cardiomyopathy exhibiting
systolic and/or diastolic dysfunction, leading to varying degrees of heart failure (HF). The present
research was aimed at assessing the utility of the neutrophil-to-lymphocyte ratio (NLR) as a
prognostic marker of DCM in children.

Methods: This cohort study was conducted at the Department of Pediatrics, Rai Teaching Hospital,
Sargodha, Pakistan, from October 2022 to September 2024. Seventy-four children of both genders
aged up to 18 years with an established diagnosis of DCM and taking freatment for chronic HF were
analyzed. Non-probability, consecutive sampling fechnique was adopted. The NLR for each patient
was determined by dividing the total count of neutrophils by the total count of lymphocytes.
Children were advised a bi-monthly follow-up and outcomes were recorded after 6 months. The
chi-square test was applied to compare categorical data whereas an independent sample t-test
was employed for comparing numeric data. P<0.05 was labeled as the level of significance.

Results: This cohort study was conducted at the Department of Pediatrics, Rai Teaching Hospital,
Sargodha, Pakistan, from October 2022 to September 2024. Seventy-four children of both genders
aged up to 18 years with an established diagnosis of DCM and taking freatment for chronic HF were
analyzed. Non-probability, consecutive sampling technique was adopted. The NLR for each patient
was determined by dividing the total count of neufrophils by the fotal count of lymphocytes.
Children were advised a bi-monthly follow-up and outcomes were recorded after 6 months. The
chi-square test was applied to compare categorical data whereas an independent sample t-test
was employed for comparing numeric data. P<0.05 was labeled as the level of significance.

Conclusion: The study demonstrated that NLR may hold promise as a prognostic marker for pediatric
DCM. The significant association between lower NLR and survival highlights the potential utility of this
simple and cost-effective biomarker in risk stratification and clinical decision-making.
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INTRODUCTION

Heart failure (HF) is a persistent inflammmatory condition
characterized by unclear hormonal and immunologi-
cal processes'. Dilated cardiomyopathy (DCM) is a
frequent form of cardiomyopathy exhibiting into systol-
ic and/or diastolic dysfunction, leading to varying
degree of HF2. Despite tfreatment efforts, the prognosis
remains unfavorable, with a substantial risk of mortality,
hospital readmissions, or the necessity for cardiac
fransplantation®. Several factors that impact the prog-
nosis include age, HF severity, occurrence of arrhyth-
mias, and the extent of ventricular function impair-
ment*s,

Literature suggests that inflammation plays a key role
in the onset and development of cardiovascular
diseases (CVD)¢. Chronic inflasnmation is also preva-
lent among HF patients. Two relatively new inflamma-
tfory biomarkers, namely “Neutrophil-to-Lymphocyte
Ratio (NLR)" and “Platelet-to-Lymphocyte Ratio (PLR)",
have been employed as prognostic indicators in
numerous diseases. Researchers have revealed that
higher NLR exhibited raised death rates in individuals
with coronary artery disease (CAD)”#7.

Biomarkers like “B-type naftriuretic peptide (BNP)”,
highly sensitive froponins, and soluble protein ST2 have
proven valuable for assessing the severity of HF and
the risk of both short-term and long-term mortality'.
However, these biomarkers are often expensive and
not widely available. On the other hand, routine
hemogram tests are readily accessible and routinely
ordered for patients during follow-up. The potential for
a cost-effective biomarker derived from hemogram
data is highly beneficial in clinical practice. The NLR is
emerging as a relatively newer inflammatory biomark-
er and is being adopted in the prognosis and staging
of numerous chronic diseases. As the inflammatory
process is an important consideration behind HF,
evaluation of NLR may hold prognostic value and
marker of dilated cardiomyopathy in children. This
study aimed to assess the utility of NLR as a prognostic
marker of DCM in children.

METHODS

This prospective observational cohort study was
performed at the Department of Pediatric Medicine,
Rai Teaching Hospital, Sargodha, Pakistan from Octo-
ber 2022 to September 2024. Approval was obtained

RESULTS

Table-1: Baseline Parameters (n=74)

from “Institutional Ethical Committee” (ERC/2020/095).
A sample size of 64 was calculated using the OpenEPI
online sample size calculator considering the mortality
in pediatfric cardiomyopathy as 12.0%," with 95%
confidence level, and 8% margin of error. Anticipating
15% drop-out, another 10 patients were added to the
sample size, and this study finally analyzed 74 children.
The inclusion criteria for this research were children
aged up to 18 years having an established diagnosis
of DCM and taking freatment for chronic HF. Exclusion
criteria consisted of children who had congenital
heart disease or other forms of cardiomyopathy (like
diabetic cardiomyopathy). Children were also exclud-
ed if they had chronic inflammatory conditions or
severe infections. Children reporting a history of any
kind of cardiac procedures were also not included.
Informed consents from the participants or their
parents/guardians were also required. Non-probabili-
ty, consecutive sampling technique was adopted.

Age, gender, residence, and “left ventricular ejection
fraction (LVEF)” were noted at the time of inclusion.
The NLR for each patient was determined by dividing
the total count of neutfrophils by the total count of
lymphocytes. Treatment advised included an appro-
priate dose of diuretics (if congestive symptoms
present), “angiotensin-converting enzyme inhibitors”,
B-blockers, spironolactone (if LVEF<30%), and digoxin
(if presence of refractory symptoms). The contact
number of the legal guardians of the children enrolled
was taken and a reminder for the scheduled follow-up
was sent using phone calls. Children were advised a
bi-monthly follow-up and outcomes were recorded
after 6 months. The outcome was noted in terms of life
or mortality. Need for the hospitalization during the
follow-up period was also recorded. Data of children
missing the mandatory minimum follow-up period of
six months were excluded from the analysis. A special
format was formed to record all the study data.

Data analysis was performed using “IBM-SPSS Statis-
tics”, version 26.0. Mean and standard deviation were
calculated for variables of numeric nature. Frequency
and percentages were chosen for the representation
of data categorical in nature. The chi-square test was
applied to compare categorical data whereas an
independent sample t-test was employed for compar-
ing numeric data. P<0.05 was labeled as the level of
significance.

Gender Boys 43 (58.1%)
Girls 31 (41.9%)

Age (years) <5 51 (68.9%)
6-12 15 (20.3%)
13-18 8 (10.8%)

Residence Urban 29 (39.2%)
Rural 45 (60.8%)
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Serum creatinine (mg/dl) 0.8+0.2
Oxygen saturation (%) 95.0+4.8
C-reactive protein (mg/L) 4.8+1.15
Left ventricular ejection fraction (%) 39.28+12.63
Hemoglobin (g/dl) 11.4+1.6
Leukocytes (/mm?3) 9428+4658
Platelets (10%/L) 321£162
Neutrophils (/ul) 5274+4239
Lymphocytes (/ul) 34141645
Neutrophil-to-lymphocyte ratio 1.6+2.2

In a total of 74 patients, 43 (58.1%) were boys, representing a boy-to-girl ratio of 1.4:1. The mean age was
4.61x4.37 years while 51 (68.9%) patients were aged < 5 years. The residential status of 45 (60.8%) children was
rural. Table 1 shows details of the baseline demographic, clinical, and laboratory parameters.

By the end of the mandatory period of 6é-month follow-up, mortality was reported among 18 (24.3%). Need
for readmission was noted in 13 out of 18 children who died while this was 15 out of 56 children who survived
(72.2% vs. 26.8%, ©=0.030). The mean NRL among children who survived was significantly lower than those
who died (p<0.001), and the details are shown in Figure 1.
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Figure 1: Comparison of NLR with respect to outcome

Table 2: Comparison of baseline characteristics with respect to final outcome (N=43)

Gender Boys 35 (62.5%) 8 (44.4%) 0.177
Girls 21 (37.5%) 10 (55.6%)

Age (years) <5 42 (75.0%) 9 (50.0%) 0.136
6-12 9 (16.7%) 6 (33.3%)
13-18 5(8.9%) 3(16.7%)

Residence Urban 22 (39.2%) 7 (38.8%) 0.976
Rural 34 (60.8%) 11 (61.2%)

Serum creatinine (mg/dl) 0.8+0.1 0.8+0.2 1
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Oxygen saturation (%) 95.83.9 93.4+5.6 0.046
C-reactive protein (mg/L) 4.61+1.38 5.19+1.07 0.108
LVEF (%) 42.64%11.05 32.98+10.71 0.002
Hemoglobin (g/dl) 11.5%1.7 11.24¢1.2 0.4901
Leukocytes (/mm?3) 8972+3281 9902+4273 0.336
Platelets (10%/L) 316£130 332+169 0.675

Among patients who died, oxygen saturation (p=0.046), and LVEF were significantly lower at the time of
enrollment when compared to those who survived (p=0.002). The details about the comparison of baseline

characteristics of children with respect to final outcomes are shown in Table 2.

DISCUSSION

The main objective of this research was to assess the
prognostic value of NLR in pediatric DCM. Our results
indicated that the mean NLR was significantly lower
among children who survived (1.7+1.9) compared
to those who died (4.9+3.8) (p<0.001). This finding
suggests that NLR may indeed serve as a valuable
prognostic marker in pediatric DCM. The observed
linkage between NLR and outcomes may reflect the
inflammatory nature of DCM'213, Elevated NLR could
signify a heightened inflammatory response, which
has been linked to cardiac remodeling and adverse
cardiac outcomes'#'®, Pediatric DCM may involve
immune dysregulation, and NLR, as a marker of the
innate immune response, could be reflective of this
imbalance. A study from Brazil explored NLR and its
potential ufilization as a prognostic marker for poor
outcomes among children with DCM'é. Similar to our
findings, they also noted significantly higher NLR
among children with DCM who died in comparison
to those who survived (1.9+4.6 vs. 5.5£7.9, p=0.034).
The present findings along with others exhibit that
high NLR is linked with poor prognosis and enhances
the chances of poor outcomes among children with
DCM’s,

A study from Turkey revealed that NLR was signifi-
cantly raised among patients with hypertrophic
cardiomyopathy and it was related o a significantly
higher risk of sudden cardiac death!. In another
research, the authors found that NLR was raised
among patients of HF when compared to age and
gender-matched conftrols, although that study was
conducted among the adult population®®. The
same study also concluded that NRL can be utilized
fo predict death during follow ups of HF patients.
Another study highlighted high NLR among acute
heart failure patients at the time of admission to be
an independent predictor of in-hospital and
post-discharge 3-year mortality'’. Another research
found that NLR was linked with the existence of
subclinical diabetic cardiomyopathy which further
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suggests that NLR can be used as a biomarker to
predict diabetic cardiomyopathy®. A comprehen-
sive review concluded that increased NLR among
HF cases is an important biomarker regarding the
severity and poor prognosis?'.

Importantly, most studies evaluating the utilization of
NLR have been conducted among adult popula-
tions, and there is a scarcity of data about the utility
of NLR as a prognostic marker among children with
DCM%2_Still, whatever relevant literature is present,
it supports the utilization of NLR for predicting poor
outcomes among children with DCM?25, The precise
NLR thresholds and associations may vary among
different cardiac conditions, so more research is
needed to further add to what is already known in
these aspects.

Being a single-center study and a relatively short
follow-up period, there were some of limitations of
this study. Further prospective studies employing
long-term follow-ups and exploring the linkage of
different thresholds of NLR with outcomes can
provide valuable information

CONCLUSION

The study demonstrated that NLR may hold promise
as a prognostic marker for pediatric DCM. The signifi-
cant associafion between lower NLR and survival
highlights the potential utility of this simple and
cost-effective biomarker in risk strafification and
clinical decision-making. However, further prospec-
tive studies with larger sample sizes and comprehen-
sive consideration of freatment effects, comorbidi-
ties, and disease severity are necessary to validate
these findings and o establish NLR as a robust prog-
nostic tool in the management of pediatric DCM.
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