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Incidence of Acute Kidney Injury in Asphyxiated Neonates and Its
Relationship with Severity of Hypoxic-Ischemic Encephalopathy:
Experience from a Medical College Hospital, Bangladesh.
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Abstract:
Background: Perinatsl espiyes (PNA 5 one of the leading causes of neanafal
mgrbsdidy and modalty in Bangladesh. Among othes. hppoxic-ischemic ancoaphalopatiTy

and asiife iighey injury e o commen complications of pennatad asphjoda. Morbidity
and marfally increases when PNA is associated with fhese o complicabons.
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kidney infury (AKJ} ameng asphyciated neonates assceiated with vancus stages of

hypoxic-ischemic encephaiopsihy (HIE) and fo find ouf the relstianship betwesn AK)
and HIE siages

Materials and Methods; This crss-seclional sludy was conducied in the neanalal
unif of Jaimizbad Ragb-Rabeyr Meoical Colfege Hospéal Sydhed befwesn fhe peniods
of Jaruvary 2016 and June 2078. A fofal of 130 newbaorns admiltad in the neanalal
ward within 24 hows of age with parnafal asphyxis and hypaxic-ischamic
encephalopeiiy were included dn fhe shudy Dy ihe consecutve samping methog
Sarum cragdinite Evel wars messured & 24 hows affer hicth. AKX wars considened &
sanum crealinng leval was =15 mpil.

Resilt: Amang 130 neonsdes, 35 4% had HIE stags-l, 56 1% had HIE slage-Il and
8. 5% bad HIE stage-i. AK! was presenf i 12 3% of the asphyxisted neonsles
Theve were 1o sigmificant relstisnshin behwsen AK] and demograghic vanabies ke
pender, Dirll wekpht, and place of selivery. mode of delvery &nd panty of ihe modhers,
AFK! was significanily sesociafed wilh HIE stage-i and siege-iil companad o HIE
stage-f (p=0.02). The mean senwm creafining level was significantly higher in HIE
stage-i and sege-if ihan HIE sage.] [o=0.001). Amang he sfudy neonales, J8 5%
disd. There was po snificant relabionship belween death and AK! (o=0.74). The
Faaraon cofmedation leal reveaied no slalaiicaily sgmiicant realionainD Dalween samm
cragtning kvels and Rospiley siay

Coancligsion: Tha incdenca of soule kiomay nfury was 12 3% amaong asphyesisiad newbom
associing with HNE Frequency of AKT signiicantly associmied with severy af HIE,
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Bangisdesh sl hes & high newbom mostaiity rate.
Perinatal asphyxia, which accounts for 22 9% of
newibom deaths, is the seoond most frequent cause:
of newbom mortality!. Pesinatal asphyxia (PHA) is
an mjury 1o the fostus of newbom caused by lypoxda
andior schemia o numermous organs. It maniesss as
a challenge in establishing s ponansous respiration,
wihich s appanent by a delayed cry after birth®. Inabiity
1o irifite and mainlsin brasthing al birth & relemed lo
g5 perinatal asphyxda (PMA) by the Word Health
Urganization (WHO). The ncidences of PR in em
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nepnates in developed couniries ane renpaes from 4.3
o B.5%, which i around 23% in developing
couniries*

Asphyxia in the newbormn may damage all organ
system of the body including brain and kidney. In
severely asphysialed neonales, Be bran damage
ieads tohypaxic-ischemic encephalopathy (HIE). HIE
categorized Inlo slege one o fves by semal and
semal staging method®. The ss=werily of hypoxic-
ischemic encephalopathy increases moralily in
asphyzlabed newbams. |Lhas been responsibie lor as
high as 50% of fataliies. In the first month of Ide,
imoal of these deaths lake place®.

Duiring asphwyia, candiac output mdistrbaibes o brain,
he=art, and adrenal glands fo maintain perfusion 1o
these vilal organs. As a resulf, blood supply
compromises (o other ergans including kidney,
gastroaniestinal tract and skin, which oocasiorally
ey leads o multiongans falume. AddSanally, the enal
arenchiyrel cels dre very suscepbbie % repedusion
injury and have a low capacity for anasrobic
regpiration, all of which keed o acute kidney Injury
{AKIY. In asphyxialed baby, acule kidney mjury is a
COmimCH Compication that acdversely affects tha oversl
mvidity and mortality of fe rewbom. The incidence
of Ak among mephydated neonate mnges from 11.7%
o T5% in various studies in Afhca and india® 2. Ina
haspital based study among asphyxiated neonates

in Bangladesh, i was found that the incidence of AKI
was BB TR

Ak has bean Bnked bo & longer kangth of stay in e
haspital'?. Childnen who surdve AK are also prone to
harva persistent renal abnormalities . |dartBcation of
nesadbains at high risk and early AK] deteclion se he
inilal sieps in the prevention and tneaiment of neonatal
Ak, allwirsg for e miligation of urther harm.

Ora of the most common causes of renal failura in
neonalal populaiion is birth asphyxda. This is due to
tha fact that when a patient develops oliguria, wa
ypically suspect renal fallure, whensas up o 33% of
instances of AK] in newboms are nonoliguric 12

Since AKl = a freguend complication ol perinalal
asphyxia with hypowic-ischamic encaphalopatiy. wa
performed his study 1o defermine the incidence of
AK] among aspinaied neonates ssocaied with HEE
admetled to the neonatsl ward of Jalatabad Ragi-
Rabeya Medical College Hospital, Syihet and o find
out the relationship between AKL and HIE staging
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Materiale and Methods

This cross-seclional study was carmed oul in e
naanatal wnit of the deparment of pasdiatrics,
Jalatabad Regib-Rabeya Medical College Hospital,
Sylhel, betwean the periods of January 19, 2018
and.une 307, 2018 Atotal of 130 term newboms (2737
comphsied weaeks of gesiaton | admitted within 24 hours
of birth 1o e nessnatal uni duws 1o pedinatal asphyada
and different stages of hypoxic-ischemic
encephalopathy (HIE) were inchuded in the study by
1 consecutive sampling methad Pernatal asphyxia
was defined 88 the inabilty to Initale and suslein
breathing &l birth®, clinical evidence of HIE'? and'oe
an APGAR zcore =7 o1 § minutes? Premature
necnaies (<37 waeks of gestational aga | sepiicasmia,
malttipsa congenital anomalies, anomalies of Ridney
of winary tracl, admilled afler 24 hours of age,
malermial Kdney dissase, and those guardian refused
o participate in the shidy were exciuded. informed
consant was ohtained from the paronts or cansgiaers
of every paenl. Ethical dearance was obbased lrom
the instiutional review board. Afier enrolment,
antenatal and natal histories. (Including parity of
mthers, place of delivary, mode of dabvery, residance,
gander of the nesbom) wene ecorded. A digital
weighing scale was used lo delermine wesghl. The
APGAR scone was obiained from the refemal nole of
The department of chsietncs in inbom cases. in outhom
cases, a hestory of delayed crying afler birth was
oblained. Every patient was ihen sxamined and
by modified sarmat and samat staging for HIE™ and
claaaifed 5= slage-, slage-i and stage-10. All palients
ware reabed acoording 1o netftutonal guidslires. A
blood sample was sent 1o the hospital laboratony ai
#4 hours after birth to be tesied for senem creatinine
lerwais. AR was diagrosed whan ssnum orealinn s kvel
wars =1.5 mghdl Afler recenving the repor, &l rewboms
werne divided info two groups. Neonades with Ak wene
included in gmoup-| and those vwithout AKTwens includied
in groap-l. The outcoems of the pathant was recordad
85 eilher discharged of death and tha langths of their
hospital stay were nobted ai the same time.A pre-
designed questionnaine was used io collect dada. Data
ware fhan analysed by using Statistical Fackage lor
Socal Science V21 [SPEE V2 L Numeiical data weie
presanled as mean and standard deviation and
calegorical data wene presented as frequency and



BANGLADNESH J GHILD EEAL TH 307 WOL aF (1) 26

parnaniage A Chi-squang best, an indepandent Sampia
Tlesl, & one-wantAnova lest, and 2 Pearson comrelation
iesd ware done bo determing the sssociaton batween
the veriables. A p-vwalue <0.05 was considered
siatistically significant.

Risults

A total of 18] neonabtes admitied die 0 perinatal
asphyxia and having different stages of HIE enmolied
for the study. Among them, male were B (89.2%)
and 40 (30 8%) were female. In 35.4%, 56.1%, and
B.5% of the neonates. respactivaly, HIE stage-1. stage-
Il and stage: il wene pressni. AK] was present in 18
{12. 3% of the asphyxisted neonales with HIE (Figure-
1). Mean birth weight was 2850+417.73 grams in the
A group and 2815, F4:438 08 grams in the wilhout
ARl group. Majority (B3.8%) of the respondants wers
ooming from reml ansa. ot of the babies bom outside
tha study haspital [(56.2% ), and most of hem wene
delivered vagnally (58.2%). Majorily {63.8%) of the
mathers ware primi. Mean hospital stay 0 the AKI
group was 756225 988 days and 5. 70114 460 days
in the without AKl group. These was no signiicam
redationehip bebwean AR and demographic and oler
variables like gender, mean birth weight, residence,
place of delivery, mode of delivery, parity of molhar
and mean hospital slay (p>0.05) | Table-1). AKl was

Inpdence of Acrie Kidney Ingry m Sapivpnsing Hennasies.

significantly highar in HEE stage-Il and siage-ll in
relation to HIE stage-| (p=l.02) [Table-ll). One-aay
Anowa hxst showed thatl fhie mean creabining loved was
signilicantly higher in HIE siege-li and slege-1ii than
HIE stage-l [p=0.001} {Table-ill}. &mang the
saphyxiated neorates, 93 (71.5%) patlents wera
discharged and 37 (28 5%) were di=d. Thene was no
significant relafionship between death and AK|
(p=0.74) (Table-1'V}). Pearson commelaton lest showed
that there was no statishically signification relaticn
sabwaan maan serum araslining lewals snd hospetal
siay, though a negligible positive comelaton was
prasam (=0, 149, p=0.09) (Figura-2}
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Fig-1: Acude kidnay njury m e sfudy neonates,
N=130

Tabled
Comparizon of femographic and other vanablas Dehvean fva groups, W=130
Varnables Acxite kidney injury Tolal p-value
Present Ahsent

CGieroer e 13(14.4) TT (56} 0 (100} 026
Femals 3(7.5) a7 (G2 5) 80 (100)

Birth weight (Grams) Meant50D 2R5HATTI 2E19, Fa4430 05 —_ [ - o

Riesidenoe Lornan 2 (9.5) 18 {90 5) 21 (100} &7
Rural 14(12.8) o5 (B7.2) 108 (100}

Placz af daivery fmem &(10.5) 51 (9.5 57 (100) 0158
Chuthom 16(1A7) 3 (86.3) A0}

bt af desrorry aginal T (@6 B (90.4) (100 028
LECS (15.8) 48 (84.2) &7 (100)

Panty of mothers Preme 13[18.7) 70 (B4.3) B3 (100) 012
Wuilti 1(6.4) 44 {525) &7 (100}

Haspital sty (Days | Mean: 50 7 BE2LE S £ TO144 560 - 0,138

*Indipendent Sample T tes
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Taible-N: Ralatanship befwasn hypoeie Schemic encophainpatty siaging and acufe kidnay il N=130

Stages of HIE AKl Tolal FHvEiLE
Fraszenl Alman]
Stage. 1022} 45 (97.8) 48 {100) .02
Sage-ll 12(16.4) &1 (83 4) T3 (100}
Stage-ll F{2T.3) 8{r8.3) 11 {104}
Tahble-il
Associabion between crealinine fevel and HIE e
saging by One-Way Ancva fest, N=130 . " raimperm |

HE n Creatrane level Pt e
Slage 1 48 Oa20e0 253 0
Siage 2 FE | 1.103+0 485
Stage: 3 11 1.185+0 429
Takde-IY
Asspciation between death and AKL =130
Vanables DOeath |t o
Yes Py
AKI Presenl  4{25) 12{75) 074
Absent  J3(285) EX[TL1)
Dicussion

Perinatal aspinyia ooours when here is lack of axygen
[hypoxia) andior lack of perfusion (ischemia) of
sulfficient magnikude and duration o produce more
than transient functional andior bochemical changes
o various argans in the body. Renal insufficency may
deveiop within 24 hours of a hypaxic-ischemic episace
because kioneys e exiremaly sensitiva o oxygen
deprivation; if & persists, it may poberntially nesull n
imewersible cortca! necrosis™, In our study we
deterrnined the incidence of acule kidney injury in
asphyndated necnaies with hypoxic-schemic njury,
and find oul he assocalion bebween AKD ard HIE
siaging. Aftotsl of 130 nevwhoms wilh PAand differsm
stages of HIE were included. Among them, majarity
iof the: patients were malke (B9 2% ). Male predominance
was found in diflereni siudies conducied by Alaro el
al ¥ Amardiyanto at al®. Emina at al."s and Madani
etal'l [ may be thal malkes are more prone o develop
asphyxia at birth due to bolegical plausibility, or
because of socioeconomic reasons. ive rates of
hospstal admissions for boys are higher. Mean barth
walght In the Al goup was 2850417 grems &nd
withoul &K grou p was 2819 748438 grams. Gopal G
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in his stedy found that mean birth waight of
aspinyialed neonales with AKl was 28608360 grams,
which is naarky similar o our stugy™!

Aslam &t al. in & study lound thal the risk of
caperiencing birth asphyxia was higher for vaginal
deliveries conducted by unirained raditional
mickives'T, Cithver studies also discovened that
deiveras had & highar risk of parinatal ssphywia® 1415,
in our =ludy, majority (58.2%) of the asphyxiaied
nieprales calvanad vagnally.

Reddy et al. 8 discovered in Bhair study that the
majorify of the ssphydated bables (70.7%) were
oulbarn, which is consistend with our findings. |n Ehe
currar study, 56 2% of tha participants were not bom
in e atudy hospkal.

The incidence of &KE nepoaried in vanows msearchas
varies greally. In their imvestgatons, Agarwal et &’
and Reddy et al 1% discovered that 75 6% and 10,73
of asphywiated neonates, respactively, had AKL
whereas Alaro el al? discoversd thal 11.7% of the
naonaies in thalr study hed the condition. Thia
varalion in incidence rabe can be the result of the
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re:searcher iesing diferent diagnostic standands for AK|
and alss the inchusion criteria of the shedy sample.
Vasudevan and Phadke™ stated in an editorial that
the absence of & clear desaiplion of childhood AKI
has made # difficull ta comprehend the burden of the
condiion and its implications. YWide vanations In
Imcidence and results have been repored using mone
than 30 definitions from the |ierature. In several
sludies, serum creabinine levels =1.5 mgidl, rising
serum creatining levels, oliguna (=05 mikg/min) and
high bilcd wnes levels, are utilsad o Idenify reonatal
AKl. Some suthors disghos=d &Kl using just one
crserion, whereas others used two or morg’- 141210,
In e present study. acibe kidney injury was presemn
N 12 3% of the asphndated neonates hased on serum
creatnine eved 1.3 mgidl

The frequency of acute kidney injury increased along
with the sevarity of prenatal asphysas. Inour shudy,
neonates with HIE stage-iil had the highest incidence
of AR (27 3% whila those with slage-| had the lowasl
incidence (2 2%} This difference was statistically
significant. Strong comeation between incidence of
AK| and staging of HIE aiso found by Agarwal et al.*
in theeir shady, Ferdaus f al, in a study found that the
st Irequent cause ol AK| was permatal asplyxia
with HIE stage-1l or siage-lll But no patient with HIE
sleged developed AKFY. bn ancthar study, Saha ol
al. % found that AKl was present in 41.94%. 75.47%,
95 5% newbhoms with HIE stage-l, stage-li and stage-
L, respectively. They used pRIFLE criledia lor the
diagnosis of AK|, which may be the reason of high
incidence ol AR in their study.

Mumerous studies have demonstrated increasing
trends in tha mean senum creatining level with
increasing severity of HIE ™15 Dur study also found
tha similar findings. The neonales with HIE stage-ii
and HIE stage-lll compared Lo stage-| had a
sgnificantty higher mean serum creatining ievel, Thene
way o sgnefcant relionshe between mean seium
crealinire level and length of hospital stay on Pearson
comatation in this study. Vasudevan et al. ' siated
that Akl m children is associated with prokonged
hospial stay. which didn’t support our study.

Dwexil rabe was 28 5%n our siudy. Death was nof
significantty associated with AKL Daath rele was
varyirg in diflerent studies. In a study al Dhaka Medical
College Hospial, Ferdaus =i al. found that death rate
was 27, 27 % in nawboms sultaring from AR, which s
similar b cur study®?. Reddy =t al "" in their shudy

Inidencs of Acude Kidney Inury m Asphysied heonstes.

found that death rale was 5.3%_ which was 8 T% in
the study done by Medani =1 al"®. These rales ane
kv than car siudy. Death rate was found 18.75% in
anpther sludy conducted by Gopal G that |8 nearly
simiar o ouwr shsdy',

Lirmdlaticans

The shedy had severnl flaws, such as the lack of
laboratory tests to confirm asphyxia, the singhe
evahsalion of serem cealining evels 24 ours aler
birth, and the lack of additonal research inbe the

saticlogy of AKE

Conclusion

The incidance of acube kidray injury incur study was
12.3% among newborn having perdnatal asphyxia
sssociated with hypoxic-ischames encephalopathy.
MNewborn with HIE stage-il and stage-1ll had
significanty higher possibilitees to develop acute
idney injury.
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