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Abstract

Neonatal hyperbilirubinemia is one the commonest cause of admission in NICU, phototherapy is the golden stand red therapy
long time ago, which showed efficacy and it's side effects should be studied in depth. Both nitric oxide (NO) and endothillin1 (ET1)

are potent vasodilation and vasoconstrictor which may be affected by phototherapy; so we aimed to investigate impact of photo-

therapy on their levels both in full term and preterm and if there is relation with hemodynamical stability in treated neonates. In this

study we tested 38 neonate before and after phototherapy and We measured NO and ET1 levels also we assessed Heart rate blood

pressure before and after therapy, we found significant rise in both NO and ET1 after phototherapy both in full term and preterm

with no difference between full term and preterm, we found also a significant correlation between each of age, Heart rate and dia-

stolic blood pressure and each of NO and ET1, but there is no significant correlation of systolic blood pressure and both NO and ET1.

We concluded that we have to monitor heart rate and blood pressure specially diastolic in neonates treated with phototherapy for

hyperbilirubinemia as they may be affected as a result of effect of phototherapy on both NO and ET1.
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Introduction

Neonatal jaundice is defined as yellowish discoloration of skin,
sclera of eyeball, and mucous membranes caused by deposition of
bilirubin these tissues. Depending upon the cause, jaundice may be
present at birth or any time during the neonatal period. Jaundice
due to either indirect (un-conjugated) or direct (conjugated) bili-

rubin within the first 24 hours of life should be taken seriously [1].

Phototherapy has remained the standard of care for the treat-
ment of hyperbilirubinemia in infants for four decades. Efficient
phototherapy rapidly reduces the serum bilirubin concentration
[2] and it is generally regarded as safe method; the reported side
effects have been subjected to extensive and controversial debate,
and include rashes, loose green stools, water loss, oxidative injury,

dehydration and ocular hazards [3].

One of the most noticeable clinical complication of photother-
apy is “bronze baby syndrome”, a grayish-brown discoloration of
the skin that occurs exclusively in infants with cholestatic jaun-
dice [4]. Phototherapy treatment has been suggested to alter heart
function by increasing the heart rate and diminishing the vari-
ability of heart rate and cardiac output while affecting blood ves-
sel function by diminishing the mean arterial blood pressure and
increasing peripheral blood flow. After phototherapy treatment
closure of PDA may be affected via alteration of the fluid homeo-
stasis and cardiovascular function [5]. Effect of phototherapy on
the autonomic nervous system modulation of heart rate in term
neonates are apparent as significant diminution in heart rate vari-
ability was documented during phototherapy, a phenomenon as-
sumed to be centrally mediated. The reasons for this decrease are

yet unknown [6].
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NO has been noted to relax the smooth muscle and walls of
arterioles. The complex endothelial cells lining the blood vessels
release a puff of NO at each systole, which gets diffused into the
underlying smooth muscle cell, and thus permits the surge of blood

to pass through easily [7].

The pharmacological action of ET-1 is very unusual compared
with other vasoactive mediators such as ANGILI. It remains the most
powerful constrictor of human vessels discovered with a remark-

ably long-lasting action [8].

Nitric oxide (NO) and endothelin-1 (ET-1) are natural counter-
parts in vascular function, and it is becoming increasingly clear that
an imbalance between these two mediators is a characteristic of
endothelial dysfunction and is important in the progression of vas-

cular disease [8].

Aim of the Study

We aimed at this study to evaluate the effect of Phototherapy
used for treatment of neonatal hyperbilirubinemia on the blood
levels of nitric oxide (NO) and Endothelin (EN) and their hemody-

namic effects on both full term and preterm neonates.

Patients and Methods

Thirty eight newborn with hyperbilirubinemia requiring pho-
totherapy in the neonatal intensive care unit of Zagazig university
hospital were studied. Among them twenty (20) patients were full
term and eighteen (18) were preterm. All patients were treated

with phototherapy for more than twenty four (24) hours.

Blood samples were collected before and after phototherapy.
The amount of endothelin (ET) in the blood samples was deter-
mined by radio immuno assay and nitric oxide (NO) levels were

determined using nitrate reductase.

Heart rate (HR) and blood pressure (BP) were monitored and
recorded before and after twenty four (24) hours of phototherapy.

We included both preterm and full term neonates, both genders

(Male - Female) during first month of life.
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We excluded neonate with the following criteria: Neonates with
clinical sepsis or laboratory evidence of sepsis, Neonates with di-
rect hyperbilirubinemia, those with Major congenital malforma-
tion of cardio vascular, pulmonary, central nervous system, history

of birth asphyxia and congenital infection.

All neonates were subjected to clinical assessments by: Com-
plete history taking, Complete physical examination WT, CNS, CVS,
Respiratory, ABD, Investigation either Routine Investigations [CBC,
Blood group, Comb's test and Serum bilirubin (total and direct)],
or Special Investigations by ELIZA [Endothelin (EN) and nitric ox-
ide (NO) before and after twenty four (24) hours of phototherapy].

Statistical Analysis

The collected data were tabulated and analyzed using SPSS
version 16 software (Spssinc, Chicago, ILL Company) Categorical
data were presented as number and percentages while quantita-
tive data were expressed as mean #* standard deviation, and range.
Quantitative data were tested for normality using Kolmogorov
Smirnov test, assuming normality at P > 0.05, using Student "t"
if normally distributed. The accepted level of significance in this

work was stated at 0.05 (P < 0.05 was considered significant).

Results

We found that age of the studied group ranged from one day to
15 days with mean of 6.3 + 8.72 days, weight ranged from 1800
gm to 3900 gm. 52.6% of the studied neonates were males and
47.4% females. 18 were preterm and 20 full term, total bilirubin
of the studied group ranged from 7.97 to 33, while direct bilirubin
ranged from 0.38 to 2.9 with mean of 0.76 * 0.48.

Table 1 shows a high statistical significant increase in both en-
dothelin and nitric oxide as both of them were higher after treat-
ment in both full term babies and preterm, while there were no
differences as regard Hb, bilirubin total or direct between full term

and preterm.

Table 2 shows that there was no statistical significant differ-
ence between pre-term and full-term infants regarding heart rate,
systolic BP and diastolic BP before and after treatment with pho-
totherapy:.

Citation: Doaa M Youssef, et al. “Effect of Phototherapy Treatment of Neonatal Jaundice on Blood Endothelin and Nitric Oxide Levels: Clinical

Significance in Preterm Infants”. Acta Scientific Paediatrics 1.2 (2018): 24-28.



Effect of Phototherapy Treatment of Neonatal Jaundice on Blood Endothelin and Nitric Oxide Levels: Clinical Significance in Preterm Infants

26

Pre-term Full-term
(n=18) (n=20) t-test | P-value

Mean SD Mean SD
Endothelin 41.5+5.08 443 + 6.85 | 0.692 0.494
before
Endothelin 66.8+7.3 61973 2.07 0.05
after
Nitric oxide | 50.3 +7.54 52.1 £11.9 | 0.548 0.575
before
Nitric oxide | 72.9 +11.56 | 74.85+11.4 | 0.489 0.621
after

. Pre-term Full-term . p

Mean * SD Mean * SD

Hb 15.23+2.99 | 15.75+2.62 1.3 0.34

Range 11.6-19.2 13.4-21.2

Total bilirubin 18.01+69 | 16.76 £+4.71 | 10.4 0.061

Range 10.8-22.8 7.97 -33

Direct bilirubin | 0.86 +0.66 | 0.67 £ 0.204 9 0.07

Range 0.61-2.9 0.38-1.29

Endothelin 43.73+£594 | 6447+ 762 | 15.7 0.000

Range 34 -60 47-72

Nitric oxide 51.13+9.77 | 73.82+11.37 | 15.85 | 0.001

Range 39-78 59-97

Table 3: Difference in endothelin and nitric oxide
level among pre- and full-term.

Table 1: Difference in laboratory data among full-term and pre-term.

Pre-term Full-term
(n=18) (n=20) t-test | P-value
Mean SD Mean SD
HR before
therapy 122.4+19.5 | 126.2 + 18.05 | 0.626 | 0.344
HR after 1149+13.2 | 1189+119 | 0.529 | 0.219
therapy
Systolic BP
before 88.2+13.2 | 874 +10.3 | 0.229 | 0.275
SystolicBP | 859 +10.2 | 83.2+173 | 0575 | 0.801
after
Diastolic BP
before 55.5 +9.22 | 553+9.69 | 0.086 | 0.951
DiastolicBP | 469+ 5.8 46.5 £5.7 0.238 | 0.843
after

Before ttt After ttt
t-test | P-value

Mean SD Mean SD
Endothelin 44.3 + 6.84 619+ 7.32 9.57 0.000
Range full 34-60 46 - 74
term
Nitric oxide | 52.1+11.93 | 74.8+11.41 | 15.85 | 0.001
Range full 40-78 59-97
term
Endothelin 41.5+5.08 66.8+ 7.3 13.79 | 0.000
Range 35-52 48-76
preterm
Nitric oxide 50.3+7.54 | 7295+ 11.56 9.9 0.001
Range 39-69 59-93
preterm

Table 2: Difference in heart rate and blood pressure
among pre- and full-term.

Table 4: Difference in endothelin and nitric oxide before and

after phototherapy among full-term and preterm.

. Endothelin Nitric oxide
While table 3 shows that there was no statistical significant dif- Variables
] i r P value r P value

ference between pre-term and full-term infants regarding endothe-
. - . . Age 0.923 0.01 -0.35 0.03

lin and nitric oxide levels before and after treatment with photo-
therapy, table 4 shows there is significant rise in both NO and ET1 HR -0.862 0.03 0.959 0.002
after phototherapy in both full term and preterm. Diastolic BP -0.42 0.009 0.643 0.001
Systolic BP -0.316 0.06 -0.04 0.891

We found a significant correlation between each of age, Heart

rate and diastolic blood pressure and each of NO and ET1, but there Table 5: Correlation between both endothelin and nitric oxide

is no significant correlation of systolic blood pressure and both NO with age and delta change (between basic and after phototherapy)

and ET1 as shown in table 5. and clinical data of the studied group.
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Discussion

Phototherapy is the most common therapeutic intervention
used for the treatment of hyperbilirubinemia. Although it has be-
come a mainstay since its introduction in 1958, a better under-
standing of its efficacy and safety is necessary for more predictable

and improved clinical practices and outcomes.

ET and NO are the strongest vasoconstrictor and vasodilator re-
spectively. Their effects are completely opposing and under physio-
logical conditions they regulate angiostasis and blood flow. In some
pathological conditions however, the dynamic balance between ET
and NO is disturbed, causing changes in hemodynamics that might

lead to severe clinical symptoms.

In present study we investigated 40 neonate (18 preterm and 20
full term), treated for hyperbilirubinemia without other pathologi-
cal condition and we measured serum NO and endothelin before
and after therapy with recording their clinical data specially HR,
systolic and diastolic blood pressure.

The present study showed a significant rise in ET levels and NO

after phototherapy in both full term and preterm newborn infants.

Others [9,10] also have reported that NO level was significantly
higher than the baseline level only in preterm infants with GA < 32
weeks ET and NO are vasoactive substances with opposing effects.
They regulate blood vessel tension and hence maintain the blood
flow under physiological conditions. There is a feedback regulation
between them; the release of NO will be promoted when ET com-
bines with its 8 receptor at the blood vessel endothelium, and NO
can inhibit the release of ET contrarily in pathological conditions,
however, the dynamic equilibrium between NO and ET is upset,

leading to changes in hemodynamics and clinical symptoms.

We found that HR and diastolic blood pressure significantly
change after phototherapy both in preterm and full term but there
was no significant change in systolic blood pressure. ET and NO are
vasoactive substances with opposing effects. They regulate blood
vessel tension and hence maintain the blood flow under physiologi-
cal conditions. There is a feedback regulation between them: the
release of NO will be promoted when ET combines with its B recep-
tor at blood vessel endothelium, and NO can inhibit the release of

ET contrarily.
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We found negative correlations between both NO and endothe-
lin levels with Age, HR, and diastolic blood pressure but there is
no correlation between each of the two parameters and systolic
blood pressure, These correlations were found in both full term

and preterm

This match a study by another study [10] revealed a signifi-
cant decrease in both systolic and diastolic blood pressure and a
significant increase in HR after 24 hours of phototherapy in both
groups of newborns. These results are consistent with previous re-
ports. These results have led to the speculation that phototherapy
induces vasodilatation via increased NO production which led to
the significant fall in MABP. The significant increase in HR may be
compensatory to the fall of MABP or due to the effect of increased
NO level. Increased NO level is associated with an increase in heart
rate, and this is thought to be due to a neurally mediated reflex

response.

Another hypothesis is that NO can affect pacemaker activity
leading to an increase in heart rate. Although the present study re-
vealed a significant decrease in MABP and a significant increase in
HR in full term and preterm newborn infants, these changes occur

within the normal range of MABP and HR in the neonatal period

[9]-

Conclusion

We concluded that phototherapy leads to rise in both NO and
endothelin ET that may impact hemodynamics especially HR and
diastolic blood pressure, We recommend close monitoring to vi-
tal signs particularly HR and Blood pressure during phototherapy

treatment of jaundiced newborn.
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