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Abstract

Birth asphyxia is a leading cause of neonatal mortality in India. At present thereis no réli-
able early marker to predict the outcome in these cases. We conducted this study to evaluate
8-hydroxy 2-deoxyguanosine (8-OHdG) as a biochemical marker for predicting outcome in
perinatal asphyxia. Term neonates fulfilling the inclusion criteria were recruited in the
study. Cord blood was collected immediately after birth. The concentration of 8-OHdG was
analyzed using ELI1SA. These children were followed up till discharge from hospital with
close monitoring for adverse events and morbidities. Neur odevelopmental assessment was
done using Baroda developmental screening test up to the age of 6 months. The mean value
of 8-OHdG was found to increase with severity of encephalopathy. 8-OHdG values were
significantly higher among the cases that expired compared to those who survived. Devel-
opmental delay occurred in 29.4% cases. The 8-OHdG levels were significantly higher
among the cases who developed developmental delay than those with normal development.
It is concluded that, 8-OHdG is a good early serum biochemical marker in predicting the
outcomein perinatal asphyxia

Keywords. Perinatal asphyxia, Biochemical marker, 8-hydrogg®xyguanosine, Neurodevelopmental outcome

Accepted May 15 2013

I ntroduction ischemic injury [5]. Other tests used for predigtiorog-
nosis are cranial tomography, magnetic resonanoe-to

Perinatal asphyxia refers to an impairment of themal ~ graphy and somatosensory evoked potentials, bsethe

oxygenation during parturition and the ensuing astye are not reliable in the first 24 hours after bigh7].

effects on the fetus/neonate. In India, between®@&Dto

350,000 infants die each year due to perinatal yagph o ) )
mostly within the first three days of life. In atidi, ante- ~ OUr objectives were to investigate the levels afy8roxy

partum and intra-partum asphyxia contributes toagy ~ 2-deoxyguanosine (8-ohdg) in the cord blood andeto
as 300,000 to 400,000 stillbirths [1]. The outcenué terr_nlne Whether_ the levels can predict the outcame
HIE are devastating and permanent making it a majdPerinatal asphyxia.

burden for the patient, family and society. It i#tical to .

identify and develop therapeutic strategies to cedurain Material and Methods

injury in newborns with asphyxia. After institute ethical committee approval, tergonates

with umbilical cord blood ph<7 and Base deficit-
16meq, APGARSS at 10 min and any one of the follow-
ing viz: evidence of encephalopathy, evidence a¢#lfe
distress, assisted ventilation for at least 10 afiiar birth,
evidence of any organ dysfunction, history of aquee-
natal event were included as cases. Babies witlormaj
congenital abnormalities and extramural babies vegre
cluded from the study. All babies were managed exs p
standard guidelines. Babies were enrolled aftettevri
informed consent from the parent.

Two ml of cord blood was collected immediately afte
birth and serum was separated after centrifugaBenum
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In earlier studies, several biochemical markers likc-
tate/creatinine ratio, neuron-specific enolase ENS
acidic protein, uric acid brain-specific creatinendse
were investigated in the blood or cerebrospinatflof
infants with perinatal asphyxia [2,3]. Urinary urcid/
creatinine ratio and NSE are well established br&ara
in predicting the severity and outcome of perinatsi
phyxia [3,4]. Recently studies have focussed otainf
matory cytokines like interleukin-1-beta, interl@&u6,
interleukin-8. These inflammatory cytokines are limp
cated in the biochemical pathways leading to hypoxi
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was stored at -80°C for analysis of 8-ohdg usingSBL  significantly higher among the cases those hadvelde
These children were followed up till discharge froos- opmental delay than cases with normal developniérd.
pital, with close monitoring for adverse events amok-  8-ohdg levels had significant negative correlatibiy 2)
bidities. Neurodevelopmentaal assessment was dene wvith neurodevelopmental outcome at six months & ag

ing Baroda developmental screening test up to 6tlmson (r=- 0.765 and p<0.00).
of age. The categorical data was presented aseinetgs

and percentages. Appropriate parametric (indepéndefable 1. Neonatal characteristics of cases

students t test) or non parametric test (Mann elyito)

was used for comparing the continuous data betveen Characteristics

Perinatal asphyxia

two groups. All statistical analysis was carried ati5% (n=40)

level of significance and p value < 0.05 was cogiid  Gestation (days)(mean+SD) 286+10.32

significant. Analysis was done using SPSS (Verdi®)  Mode of delivery - n (%)

software Spontaneous vaginal 22(55.0)
Instrumental 07(17.5)

Results Caesarean section 11(27.5)
Birth weight (kg) (meantSD) 2.8410.41
pH (cord blood) (meanxSD) 6.86+0.10

Forty term neonates ranging in gestation from 3420
weeks, were included in the studyetails of enrolment
and follow-up of infants is given in Fig 1Perinatal data

Table 2. 8-OHdG levels in perinatal asphyxia and out-

including mode of delivery, birth weight and geistatare ~ €OMe.

given in Table 1. The mean cord blood 8-ohdg |eves

858.4 +162.7. The mean value of 8-ohdg was found to No 8-OHdG p

increase with worsening stages of encephalopatitp, w (%0) level (pg/ml)  Value

severe encephalopathy (1044.1+119.4 pg/ml) having &hcephalopathy

significantly higher value as compared to moderatdloderate 28(70) 771.8+90.2

(771.8+90.2 pg/ml) (p<0.00) (Table 2). Severe 12(30) 1044.1+119.4 <0.001
Developmental

Neonates were followed up till six months and neero  delay 9(29.03) 1011.2+231.3

velopmental outcome was assessed using Baroda- devéEsS 22(70.97) 811.56+146.1 <0.001

opmental screening test. Thirty one cases weraiateal NO _ 5

for developmental outcome at six months, as thexeew Survived 33(82.5) 841.3+151.6

seven deaths and two lost for follow up. 8-ohdgueal _Expired 07(17.5) 1104.2+232.1 <0.001

were significantly higher among the cases thatregpas “n=31

compared to those who survived. Developmental delay
occurred in 9 cases (29.03%). The 8-ohdg levelg wer

Total no of cases recruited
in to the study =40

Moderate encephalopathy =28 i }Nere encephalopathy=12

| Analysedfor 8-OHdG =40 |

Survived= 33

Death=07
| Lost to follow up =02 i Followed up till six
months=31

Figure 1. Flow diagram of case enrolment and follow-up

64

Curr Pediatr Res 2013 Volume 17 Issue 2



Biochemical marker as predictor of outcome in perinatal asphyxia.

Developmental quotient
g

bo 1] 1400

8-OHdG (pg/ml)

Figure 2. Correlation between 8-OHdG levels and neurodevel pmental outcome at six months
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Discussion

Neonatal encephalopathy is the commonest cause of
mortality and neurodevelopmental disability in kidi].
Despite the newer therapeutic measures, moderate to
severely affected newborns continue to have 30%-70%
risk of death or disability[8-10]. In recent yeargw
diagnostic technologies were developed to assess br
development and to identify early brain injury. Caofe

the important factor in improving outcome is thenit-
fication of early biomarker of brain injury thatrcée
used to direct interventions, and provide progeast
formation for parental counselling. The availapilaf

new serum markers of risk for perinatal brain daenag
will allow the development of rational strategies f
prevention of cerebral insults in neonates and ragre
curate counselling of parents[6]. Biochemical meske
are also important noninvasive assessment tookhéo
selection of infants with moderate to severe HIE fo
future trials of neuroprotective therapies [11-13].

We focused on early serum biochemical marker which
can be measured in cord blood for predicting thie ou
come. As oxidative stress plays a major role in the
pathophysiology of the hypoxic-ischemic damagéehto t
tissues, oxidative stress markers are emergin@@s{
tial prognostic tools. 8-OHdG is an important markg
oxidative stress. 8-OHdG is one of the oxidativé/D
damage byproduct formed during the repair of dam-
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aged DNA in vivo by exonucleases [14-16]. The lgve
of 8-OHdG were found to be higher among expired
cases and those with neurodevelopmental dealay at s
months. 8-OHdG has not been studied till now as a
marker of outcome in perinatal asphyxia. In thiglg,

we defined the level of this biochemical markepte-
dict the degree of encephalopathy and long-term out
come in term infants with perinatal asphyxia, whish
of great clinical relevance. Several biochemicatkaes
like neuron-specific enolase, protein-S glial filary
acidic protein, hypoxanthine, interleukin-6 andtem
leukin-8 have been studied among infants with @eain
asphyxia in the blood or cerebrospinal fluid [17-19
All these have low specificity.

This study did not include a control group of hiegt
nonencephalopathic infants. However, because the pr
mary goal was to evaluate whether these biomarkers
could identify infants with significant brain injr
among at-risk infants, including a healthy conggmup
was not necessary to realise our objectives. Ségum
els in our study group were higher than normatiak v
ues reported from cord blood of healthy newborna in
previous study [20]. The results of our study demon
strated that level of serum 8-OHdG is a useful bio-
chemical marker for predicting the outcome in peri

tal asphyxia.
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