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ABSTRACT

This study was conducted to determine the neutrophil/lymphocyte ratio, lymphocyte/monocyte ratio, platelet/lymphocyte ratio; and
to evaluate the effect of phototherapy on the peripheral blood cells in newborns with indirect hyperbilirubinemia. A total of 180
newborns consisting of 119 hyperbilirubinemic newborns, who received phototherapy; and 61 healthy newborns were included in
the study. A statistically significant difference was present only between the patient group and healthy newborn white blood cell
values after phototherapy. The differences found for pre-phototherapy neutrophil/lymphocyte ratio and lymphocyte/monocyte ratio
values were statistically significant, but no statistical significance was present for the values after phototherapy. These results
suggest that phototherapy may have an effect on peripheral blood cells by directly decreasing both the cytokine and bilirubin levels.
The decrease in neutrophil/lymphocyte ratio and lymphocyte/monocyte ratio after phototherapy could potentially be used in the

evaluation of phototherapy's effect on peripheral blood cells. New studies on this subject are, therefore, required.
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Indirect hyperbilirubinemia(IHB) can be detected in at least two-
thirds of newborns in the first week of life. There is evidence that
phototherapy can directly affect the expression and function of
cell surface receptors including adhesion molecules, cytokines,
and growth factor receptors.”® The ratios between various white
blood cells (WBC) are now used to determine the prognosis of
various disorders and as markers of possible inflammation. The
aim of this study was to determine the neutrophil/lymphocyte
ratio (NLR), lymphocyte/monocyte ratio (LMR), and platelet/lym-
phocyte ratio (PLR) in newborns who received phototherapy for
[HB; and to investigate the effect of phototherapy on inflamma-
tionand peripheral blood cells.

The study was planned retrospectively and included patients
admittedtothe neonatal intensive care unitfor phototherapy with
adiagnosisoflHBfromMay2016toMay2018. Thecriteriaforinclu-
sion in the study and initiating phototherapy for patients were
determined according to American Academy of Pediatrics.'
Newborns >37 weeks and <15 days were included in the
study. Premature infants, newborns with a congenital malforma-
tion/anomaly, congenital infection, hypoxia, respiratory distress,
patientswithsevereneonatalhemolyticdiseaserequiringtransfu-
sion or other systemic disease or who had suffered from sepsis,
had undergone exchange transfusion orsurgery, or whose file
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information could not be accessed or had missing information,
and the infants of mothers with preeclampsia or diabetes, or of
mothers who were receiving steroid therapy or other medication,
were excluded from the study. Phototherapy treatment was
administered according to the guidelines published by the Amer-
ican Academy of Pediatrics.* Blue light phototherapy at a wave-
length of 420-490 nm was administered from a distance of 30 cm
to the newborns with hyperbilirubinemia. The treatment duration
was atleast 48 hours and patients who received phototherapy for
less than 48 hours; were excluded from the study. Blood samples
were taken within 12 hours before and after phototherapy.
Approval was obtained from the Ethics Committee of the Hospital
forthe study.

The age, gender, gestational weight / week, bilirubin values of all
subjects and the pre-phototherapy and post-phototherapy whole
blood count parameters [hemoglobin (Hb), hematocrit (Htc),
WBC, lymphocyte, monocyte, neutrophil, and platelet count] of
the patient group were recorded from the charts. The NLR, LMR
and PLR were calculated. The peripheral blood count results of the
patient group were compared with those of the control group
created from healthy newborns. The control group consisted of
newborns who presented to the outpatient department, with a
whole blood count result for any reason, but without any disease
on the history, physical examinations or tests, and who were
accepted as normal/healthy. Any side effects seen during
phototherapy were recorded.

The data of the patient group were evaluated with the SPSS
version 21 software programme. The measurement data were
presented as mean xstandard deviation or incorporate median
(IQR) values. The compliance of the data with the normal distribu-
tion were evaluated with the Kolmogorov-Smirnov test.
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Table I: Results of patients and control group.

Pre-phototherapy Post-phototherapy Control
n=119 n=119 n=61 (prepl;\l'/—aclgﬁtrol)
Mea.n +SD or Mea'n +SD or Mea.n +SD or (post PT-control)
Median + IQR Median + IQR Median + IQR
Total bilirubin (mg/dl) 17.9 +3.42 10.4 £2.6 10.6 £2.8 g)::?gg((ﬁgstpgcc%?wttrgl))
Hemoglobin (g/dl) 16.8 +2.4 15.2 +2.7 15.1 +2.0 Ff::gfg((fgstpgccﬂt{%f)
Hematocrit (%) 51.3 £7.5 46.2 £8.3 46.2 +6.7 Ff)**: ggg ((pf)c:s?tPFTT_-cc%Ttrrﬂl))
WBC (x10°%/L) 11.6 +3.8 11.0 £3.25 10.0 £2.8 gj:.gf;((p%stﬁcc%?nt{%?)
Lymphocytes (x10°/L) 4.53+1.47 4.92 +1.77 47 +17 Ff: :.'533754 ((;?gStPPTT_-Cc%Ttrgl))
?Irﬁgtirig?\hisl(()ﬁog/u 413 +2.92 3.95 +3.15 3.07 £2.37 EI*==O%?1(§,%§§ESQEF§R
(""I\,‘I’:;gff I(6<R1)09/ L) 1.17 £0.63 1.08 +0.76 0.97 £0.74 gi*zzlgés(égft’ﬂggggg:;
Parelets i’fgé’;’” 303.0 £136.5 354.0 £167.5 348.0 £170 g:*==ggg3(é‘;rs‘ﬂggggg:;
NLR (Median =IQR) 0.83 +1.19 0.75 +0.63 0.64 +0.68 EI*==2%%2(F()2§E1§22§8:;
LMR (median +IQR) 371425 4.38 £3.25 4.27 +3.33 S:*==4gg7(é‘;§glzgggg:;
PLR (median IQR) 72.97 +35.96 78.57 +33.69 82.22 +36.94 D e T contrl

The non-parametric and parametric tests chosen according to
the distribution of the data on statistical evaluations were the
Wilcoxon and Paired t-tests for dependent variables, the Mann-
Whitney U-test and Independent t-test for independent vari-
ables, and the chisquare test for the comparison of categorical
data, and expressed by frequency along with percentage. P-
values <0.05 were considered significant.

Pre-phototherapy and post-phototherapy whole blood count
parameters of the patients and the statistical evaluation
results are presented in Table I. No significant side-effect was
observed during phototherapy.

In this study, while a statistically significant difference was
present between the peripheral whole blood cell counts of the
pre-phototherapy patient group and healthy newborns, no
such statistical significance was found after phototherapy
except for WBC. A study has reported that phototherapy did
not affect cytokine levels, but did cause a significant increase
in peripheral white blood cell count; and believed this effect
could be related to the stress of newborns admitted to the
hospital or to the onset of infection.’ Another study was found
no direct effect of phototherapy on B and T lymphocytes in
newborns, but the treatment decreased total serum bilirubin
levels and increased the percentage of CD19 + lymphocytes
after 72 hours of exposure with the patient groups reaching
values close to the control group.* Another study reported an
increase in WBC, polymorphonuclear leucocytes, lymphocytes
and monocytes after phototherapy,® Another study has shown
that phototherapy could influence the immune system by
altering cytokine production.’ Some have reported an increase
in peripheral blood cells and WBC with phototherapy*® while
other studies reported a decrease in WBC.>* In this study, it
was found a decrease in WBC, neutrophil and monocytes, and
an increase in lymphocytes with phototherapy. Physiological

changes occur in the peripheral blood cells in newborns in the
first few days of life. Phototherapy may have contributed to
this physiological decrease. Newborns with IHB were included
in this study, while those with other disorders were excluded.
A statistically significant difference was present for almost all
the pre-phototherapy patient group peripheral blood values
when compared with the values of healthy newborns. The
peripheral blood cell results after phototherapy were similar to
the results of healthy newborns. Phototherapy may possibly
show its effect on peripheral blood cell regulation by stimu-
lating the cytokine response. However, considering the physio-
logical changes in the peripheral blood count in the first few
days of newborns, it can be difficult to determine the level of
this phototherapy effect. Further studies are, therefore, required.

A study showed that IHB in rats has an inhibitory effect on B
lymphocytes as a result of the stimulation of apoptosis and
necrosis in mature immune cells.” They also reported that high
levels of IHB especially resulted in increased splenic atrophy,
bone marrow suppression, leukopenia, lymphocytopenia and a
mitogenic response of T and B cells when administered in vivo
(>25 kg/kbw). Another finding was that IHB-induced oxidative
stress and cell death in mice splenocytes in vivo. Their final
finding was that IHB stimulates apoptosis and necrosis of
immune cells by decreasing the glutathione level within it.?
Various studies have evaluated the effects of phototherapy on
the antioxidant/oxidant balance and reported that photo-
therapy could stimulate oxidative stress and have negative
effects on the antioxidant/oxidant system.® Mild bilirubin eleva-
tion has also been reported to be related to a decrease in the
risk factors associated with cardiovascular disorders, diabetes
and cancer development.>® IHB has an inhibitory effect on the
classical complement pathway and leukocyte migration.>® The
effect of phototherapy on the immune system may partially be
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related to bilirubin degradation.>® This may indicate an associa-
tion between high total bilirubin levels and peripheral blood cells
by affecting both cytokine and bilirubin levels. The decrease in
bilirubin levels with phototherapy may also have an effect on the
cellular level by shifting the oxidant-antioxidant balance towards
oxidant damage. In this study, it is evident that after
phototherapy, peripheral blood counts of the patients were
similar to those of healthy newborns. This may suggest that the
effect of phototherapy on peripheral blood counts is through
cytokine-mediated and/or by effecting the oxidant-antioxidant
level by lowering the total bilirubin level. It is also possible that
higher levels of bilirubin have an effect on the peripheral blood
count, thus further studies on this subject are required.

CONFLICT OF INTEREST:
Authors declared no conflict of interest.

AUTHORS’ CONTRIBUTION:

AK: Data acquisition and analysis, interpretation, drafting and
final approval.

MST: Conception and design, Interpretation, critical revision and
final approval.

NA: Design, critical revision and final approval

SE: Interpretation, critical revision and final approval.

REFERENCES

. American Academy of Pediatrics Subcommittee on Hyper--

bilirubinemia. Management of hyperbilirubinemia in the
newborn infant 35 or more weeks of gestation. Pediatrics
2004; 114:297-316.

. Jahanshahifard S, Ahmadpour-Kacho M, Pasha YZ. Effects of

phototherapy on cytokines’ levels and white blood cells in
term neonate with hyperbilirubinemia. J Clin Neonatol 2012;
1:139-142.

. Kurt A, Aygun AD, Kurt AN, Godekmerdan A, Akarsu S, Yilmaz E. Use

of phototherapy for neonatal hyperbilirubinemia affects
cytokine production and lymphocyte subsets. Neonatology
2009; 95:262-6.

. Eyada IK, El Saie AL, Ibrahem GA, Riad NM. Effect of photo-

therapy on B and T lymphocytes in Egyptian infants suffering
from neonatal jaundice. Allergol Immunopathol (Madr) 2017,
45:290-6.

. Khan NM, Poduval TB. Immunomodulatory and immunotoxic

effects of bilirubin: Molecular mechanisms. J Leukoc Biol 2011;
90:997-1015.

. Mrkai¢ Lj, Kamenov B, Najman S, Dimitrijevi¢ H, Mitrovic V,

Maglajli¢ S. Neonatal immune system changes caused by
phototherapy. Srp Arh Celok Lek 1994; 122:36-7.

Journal of the College of Physicians and Surgeons Pakistan 2020, Vol. 30(05): 547-549

549



