
Rirvana Abtul l{a$er, ShiiiJ0se0h,, Anila ABngassery P0d0se1. fiamami Subbiahl

Deparlment oi Pediakics, Meitra Hospital, Kozhikode. 'oepartmert of Pediatrics, Amala lnstitute of Medical Sciences, Thrissu( Kerala, lndia
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Na-sser.., (,/.i Perl'uskrn index and nconatal outconle

s-\'stolique. la pressior artirielle trrol elrne et la pressi(rn du pouls. Conclusio[: PI peut sen ir d outil de deplstage nou itr asrf qui
peut ideDtifier Ies bdbis a risque de compromis hcmod\xamiquc. en pflrticulier daDs les conre\res de rcssources.

lllots-cl6r: Risultat nion:rt:rl choc nionatal. nour eau-li. sun c lance hdmod\ nanrque non rn\ tsrre. tndice de perfusion penphirique

lrrRooucnoH

Neutorns, especially premature infans. in neonatal intensir.e
care rnits (NICUs) have a higher risk of oegative outcones.
and deafi, panicularly during the l" rveek of life.trl Timel-v

identification ofsuboptinral organ perfusion is cruciill to detect
such adverse outcornes eady and to prevent its long-ternl
motor ard ccgniti.;e effects in these fragile infants. ProlougeC
hetuodynarnic iustability can result in acute organ fai lure due to
tlre irnmanriq,of the cardiovascular and autonomic s) stems in
neutoms, especially premature infants. The neonatal circulation
is Jiffereut fion that of pediatiic and adult populations-
reflecting the drYerse levels ofcardio! ascular system nlaturatio,r
in nel'borns u,ith vaning gestational aod postnatal ages

A clear understalding of f'etal and reonatal cardiovascular
pathophysiology is crucial for promptly ide[tifying
henrod'nanic instability. .A.dequate circulation is delined as a

balarced supply and utiliiatil.rn ofoxygerr atboth tlie s',stcmic
and regonal levels. A courprehensi!e circulatory assessmert
necessitates ruonitoring both macrocirculation (sistemic
blood flow) and micrcrcirculation (blood florv at the capillary
levell.ttt 1r', 

"1tn,.u, 
settings, the evaluation of tiszue perfusion

and ox-vgenatiou commonly relies or nonilvasive methods
prerJr.rr,rilriutly lcutered or iystenric !irculatol) piuniDcters-
Horvever, it is kno$n that these approaches inadequatell"
refl ect microcil'culatory function. N{olritoring microcirculation
in less essential tissues. particularll,in preterm neu,borns. is
cnrcial during instances of circulatory failure. This allorvs
health-care providers to assess the adequacy of blood flow
and uq-geu deliver--1 to dillerertt areas of the bodl'. ei eu r"rheu

macrocirculatio[ appears normal. Ea y detectio[ of tissue
hipop crfi.r siol thrc,r-rgh nricrocilculadon mouitoring carr prompt

timely interventions to preveDt organ failure and ad|erse
outcomes The pulse oximeter has become an indispensable

instnrment iu NICUs for monitoring newborns and measuring
o\y-gcn satutatiol lci,els in thc bkud. [t also pl!l\idcs thc
perfirsion index (PI). which is a valuable indicator ot real-time
changes in peripheral bloodflou'aud helps inthe identification
of inadequate peripheral pertusion il critically ill newborns
PI sen'es as al easily applicable. noninvasive, and co[tinuous
parameler for monitoring ne$toms Lou PI values have been

fouud to accuratcly pretlict lrigh illoess severiq. reflcctilg
changes in cardiac output and vasomotortone.I'r This rnakes PI
a r-aluable indicator in neonatal care. The PI is a numeric value
that reflects the ratio betrveel the pulsatile sig al (determined

by arterial blood florv) and the nonpulsatile signal (detemiued
by ski[. subcutaneous tissue. venous blood flou,, and other
local tissues).

The study by Jialg cr a/. denloostrated that the conbined
variations in pulse oximeu-v and Pl were statisticallv sigoifi cant

for congenital heart disease (CHD) screening, suggesting
that neoflates diaglosed using this conbifled method are
highly likely to have CHD.trl Nlandala cr a/. discoyered
that PI a d pulse lariation index effectively demolrstrated
significant hemodynamic changes, offering a noninvasive
means to assess earlv hemodynamic alterations ir neoDates
urtsuitable lbr invasive procedures tjl The research conducted
b1, Saikiran eI ul rcu-ealed variations ir PI values based ol
gestational age and the preserce ofcornorbidities. suggesting
its potential utility as a valuable instfument for early detectioE
of adverse outcomes in neonates.l"l Ibrahim and Irlohamed's
study identified thatthe Pl. pa*icularly nreasured on dav I aod
day j ofNlCU admission, sen'cs as a predictile nrarkerforthe
requirement ofinotropic support ir neonates. exhibiting strong
correlations *ith comorbidities and neonatal outcomes.lrl

lv{auy of the paramelers currently employed in the clinical
assessment oi neubom perfusion are subjcctive, leading to
either underdiagnosis or overdiagnosis. These parameters are
proDe to signifi cant inter-obsener lariabiliq. Consequentll.,
lhere exists a pressing need for a -l-l objective means of
identifuiug and assessing poor perfusion in newborns. aiding
in the early identificatioa arrd nranagement of unu,ell infans.
To addrcss these challetrges. f.ie conducted this study lo asscss

rhe postdudal PI values of nervboms adnined to dre MCU
durilg their t" week oflife, stratified by gestational age, ald to
investigate its corelalion uith routilre henrod_vnarnic paraneters,

iDcludilrg hean rate (HR). blood pressure. aud capillary refill
time (CRT). Funhermore, dre research helped to detennine the
assoaiation befl\'een PI r,alues and the occurrence of adr-erse

neonatal outcomes, such as asphlxia, shoclq respiratory distress

s1'ndrorne (RDS), anemia" sepsis, pneumonia, and necrotizing
erterocolitis, providing valuable insights into the utility of PI
as an indicator of neonalal nrorbidig.

MlrrnrEts AilD MErHoos

The research utilized a prospectile obsen ational stu4v desiSn
aud was carried out at a tertiary Gare center in South India
betrveen January ?021 aud Ma-v 2022. The stud,v subjects are

rleonates rho were admitted to the NICU during that period.

All intarts bom beyoud 32 weeks of pregnancy rr,ho were
adrritted to the Nlcfl ald needed hemodynamic monitoring
fbr reasons iucluding shock. respiratory distress. perinatal
asphyxia, hypoglycemia, convulsions. and sepsis u'ere
included in the stuoya Ne*boms with signilicant congenital
abnormalities were excluded from the study Data about
general maternal features and demographics *'ere taken from
clinical records. Information on ne*trom ses, gestational age,

arldrrCrpor ruetlic da qar score lrere lecorded at binh.
d_r uere classified into three
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N \ser,7 d/.: Perfusi(ur ildex rnd ncon.rtal outconre

groups based oD the W'ofld Health Organization's gestatioral
age classilication as, grorp l: moderate preterm (12 - -i-t +6

weeks). group 2: late preterm ( 34-i6+6 v!€eks) arld group 3l
term (37 - 4l+6 1,,eeks).

Tracked clinical rnar{iers include HR- pulse ', olune. CRT.
and cold extremides. Blood pressure lsystolic. diasrolic, and

mealr pressure) and PI were measured rvith a pulse oxinreter
at fi\'e different time pointsr the l"' h of life, 24, 48. 72 h.
and day 7. Hypoxic ischernic encephalopathy follorving
binh asphy-xia. shock. RDS. anenria. sepsis. pneunronia.
neffotizing enterocolitis, patent ductus arteriosus (PD-{) r,,itlr

hemodyuamic importauce, or intraventricular hemomhage
(grade ,?) are exarnples of clinical circumstances that
were considered unfavorable and the abote mentioned
parameters including peripheral perfusion ildex uere
carefully nrorttored in all the babies at the specified tine
poiots. Ne$borns rvere consi.lered as lrealthl if tlicy' did
not exhibit specrfied conditions, trth monitoring techniques
such as HR assessnent, cold extrelnity evaluation, pul;e
volume measureneut. CRT detemrination, blood pressure

neasurenent. aud PI recording. l.hile clinical criteria for
poor perirsion encompassed a rveak and fast pulse, CRT
exceeding 3 s, cold extrerrrities. and additiorral signs such as

lethargy. unresponsiveness to stimulation. and a ven pale

cofiplexion. The sample size was calculated based on the
prevalence ofbad outcornes of53.39ir (rr:84) Irl Nonetheless,
the consecutive sampling approach was used to collect a

sample of 9i newborns in all. Data analysis was performed
usilg SPSS 2J is a sraristical sofmare de\eloped by [BM
for data maragement aud adtanced analytics soft1 ,are. The

data were preseuted as nrean + staudard deviation (SD) lbr
continuous measurements and as percenlages for categorical
rneasurements. Significance u,as evaluated at the 5% level.
Chi-square and logistic regression analyses rvere used to
examine the relationsfup betq,een the variables. Pearson's
correlation coefrEcient \aas used to determine the cerrrelation
coemcient between the PI and other hemodynamic vaiables,
such as H& CRT. and blood pressure. ln addition, a receiver
operating characteristic (ROC) cune $as constructed to
predict cli ical shock and hypotension from the PL

Rrsurs
A cohort of 9i neonates was enrolled in the study. Anong
these neonates, 59.19,i, were male. uter eas 40.9-ozi, r'e!e female.
The median $estational age stood at 15.4 rt€eks. widr a range

spaming fron'r i3.l to 37.7 r'eeks. In this cohort iIneonates
were categori z€d as modemte pretemr (J J . f9 o ), J 0 as late preterm
(-12.3?o). and i2 as tern (i4.49.ir). The mean gestational age

obsened in the stud1' rvas 35 u'eeks and 4 da1's, *ith an SD of
2 weeks ald 3 days. The gestrtioual age ranged ftom a rninirnum
of 3.2 weeks and 0 days to a ma:iimum of4l weeks artd I day.

The mear natemal age recorded u'as 26 8 years. rl'ith atr

SD of 4 30 years and a range spauring ftonr l9 to 4l years

Furthermore, the mean maternal bitth rveigltt was :.292 kg,

Table 1: Demographic laclors and distribulion in terms ot
geslational age

Frequenoy
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preterm

Late Tem Total
preterm

Gestational age

Se\
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Feorle
L{rterDal age

lGlt)
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Extremeh_ knv
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Leogth

3-i
4(-50
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Table 2: Dillerence in orygen saturalion belween ditlerenl
gestational groups

0xygen

saturation
Moderate
preletm
(r=31)

Late
prelerm
(r,=30)

Term
(n =32)

P

lh
24h

ls lr

7.? h

9:r.r{rl 80

9{ 
'ut 

:r I

./7li+l llt
rX 2ll) 96

98.G$ .tl

,o3.8d") 80

99_tlr).00

0.rtxl (s)

0 000 rs)

o.(y.xl (s)
(i illia rs)

u.&D (s)

Results e\fnessed os meaDiSD ANOVA lcst Iins perti,med.
s=l)l.fcrcncc rs srer ic.Nnl{r()i lc1€1. SltsStalr&u.l ,.l.\ntl,r
.\N()\A=Arlal\ sll of\ ldnce

'$-ith an SD ofu.72 kg and a range ofu.8.l-3 9 kg. fhe average

length of the nertroms rvas 45 5 cm. rvith an SD of 3.22 cm
and a range from ,19 to 52 cm. The mean head ciacurntlrence
neasured rras J2.9 cm, with an SD of l.q0 cm and a ralge
beru.een 27.i and 36 0 cur In addition. the average.{pgar
ser.rrc al I r[n postbidl \viis 7.91, rvitli un SD of 0.7i uud a

rauge ot 6-9. At 5 nrin postbirth. the average Apgar score was

8.77, with an SD of 0.-{1, rvhere the lrajoriq- of scores were

higtr (H = 81 and f'eu'were low (L = 9 ). Demo€raphic factors and

distribution in lenns ofgestational age are presenled inTable l.

Ll this stud!'. rre found thal there rvas no sienificant dillerences
ilr teEperature arnoog different gestational groups or betlveen

ditlerenr adverse out s Horvever there t'as a notalrle
groups at 24 h postbirt[

rt
I r'1rt

difl'erence in

I

I

it

9i.9+l.ii
98.01).26

99.0rl].{rl
9ft.urdr li
9A.7ld^).69
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but nol at I h, l8 h. 7: h. or 7 da1's. A significant change rras
obsen'ed in llR befiveen dit)'erent adverse outconres at I h,
but not at 2-+ h,.18 h, 71 h, ard 7 days.

Oxygen saturation shorved signiticant differerrces among
gestalional gr,-rups at 1.61^ious timq poirrts: I tr 24 h. 48 [ ?2 h, and

7 days flable 2]. \'et, no sigrificaut differenccs $ ere obseft cd ir
oxvgen saturation hetween diferent adverse ortcome grouls at

these same tinr e poirts. Regarding CRI, no sigilicarrt differences

were fould betileeD different gestatio[al groups at 24 h. 48 h,

72 h. or 7 days. Hou,ever, there was a significance tbund at I h
ou CRT benveen diff'erent adverse outcomes.

Significant disparities were noted in systolic blood pressure
across rarying gestational grcups as well as among different

Table 3: oillerence in systolic blood pressure between
ditlerent gestational groups

Systolic blood
pressure

ad\-erse outco0lc categories [Table -j]at r dliple timeinten als:
l. 24. 48. 12 h. and 7 days postbrrth. ln addition, sigoificant
distinctions rvere otrsened in diastolic blood pressure among
distinat gestatonal groups as well as bet\a een differert adr-erse
outcomes. Asignificant difference was noted in pulse pressure
anong larious gestational sroups, as lvell as in mean arterial
pressure across these !troups ldata uot shoivn).

Furthermore. significaat distinctions rvere observed in mean

arterial pressure between difltrent adlerse outconres at I and
.18h postbirth- rvhileno statistical sig ilicance uas found at 2.1.

7! h, and 7 days. In addition, lhere rvas a significant variance in
the Pl among dift'erent gestational gloups. as u.ell as betueen
difftrent adverse outccmes [Trble .l]

Finally. we examined the relationship benl'een diastolic
trlood pressure, pulse pressure. mean arterial pressure, aud PI
Significant correlations were found between diastolic blood
pressrrre and PI. pulse pressure and Pl, as u,ell as mean arlerial
pressure and PI, rvith P r,alues belot- the sipnificarce level
o10.05. These correlations indicated rhat as diastolic blood
pressure, pulse pressure, and meal arterial pressure increase,
the PI also increases, rrhile decreases in these blood pressure
pararneters corespond to decreases in the Pl [Table 5]

Receiver 0perating characteristic curve analysis
Tlte cutofl'value lbr PI to predict a,Jrerse outcorne is 0.95. Thc
area urder the curve (AIIC) is 0.895 (0.86i-{.c)17 ). Using the
abole cutof. the sensitivit-v of peripheral PI as a screening
tool is 70 -19t, specificity is 92.9-c6, positiye predictive value
is 8o 79'o, ncgative prcdictive raluc is ti2.5o.o. and ovcrall
accuracy is 83 9o," [Figre la] The cutofl value forPlro predicr

h1'potension is 0 s5. AUC is 0 59-l (0.528-{.b60). Using the
above cutoff, sensitivity is 45.5qo, specificity is 7l.80i,, positive
predictive value is 3,1.1o.,o, negatiye predictiYe value is 81.0o,0.

and overall accuracy is 65 60.o [Figrrre lb]

Drscussrolr

Peripheral PIreflects the real-time changes in peripheral blood
flow and would be expected to be afected by changes in the
arterial circulation. PI provides an unanbigrousvalue arrd can

prori de easy, nonin','asive. and umttended monitoring ofillness
severit-v in neonates.t'l In this stud)', a cohortof93 neu'borns rr,as

anall'zed. comprising I 3 .39i' of moderate preterm. -12.39/o oflate
pretemr, and 34.49,o of temr oeorates. The median g€stational

age rvas determined to be 35 weeks and 4 da1s. Analysis of
sex distribution revealed a predominance ofmales (59o.,i)) over
fernales (-l l9't ). The a\€ragc rratemal age t-as 25.8 years .* ith
a staldald deviation of 4.]0. raflging fiom 19 to 4l years.

Not3bly. anthropometric measuremerts including birtt) l',,'eight,

length. and head circrunference were sigificaotly higher in
pretemr infants with advalced gestational age.

We obsen,ed distinct postductal PI values during the l " week
of life correspolding lo lrestational age N{oderate preterm

newborls exhitrited lower PI vtlues com pared to late preterm

and term infant ere \\'as a notable positil'e

Moderate

Preterm
(r=31)

Late
preterm
(r=30)

Tetm

ln =32l.

P

tb
21h
4Rh

72h

rt, 5t-i i9
69.3!i.41
69 Rt[ i9

70 0{i.97
71.7ri.34

irrntrLsr
( r. (ll )l) 1Si(,(r :<r li

l 25.5s
7rJ.7ti.l0

7l.}}l. i(,
72.E+3.(

AN( )!:{ tcst \ as pert'ormcd S=DrfereDcc G siexrilisotrt ol 0.05 level.
.{N( )!:{=Analr es oi \ rdtluce

Table 4: Dirlerence in gerrusion index belween dillerent
aduetse outcomes

Pi t h 24h 48 h 72h 7 days

Arphl.\r,oFl) 1.42

Slpck(,,=li) 0.53{0ltl
RDS (rr=91 o 8ol{l ?i
.Ancmia (rr=2) u 76{.0.lx

Sensis rr=j) 0 47{r.2lt
PDeulronia lrFir 1.2ij{).47

NE( lrFl) 0 8l
PDA (,F5 r l.ll{.2i
WH >: (rF3) 0.e5t0.24

No adr ersc I 8la{) ffi

P 0 Uro rS)

tt0
0 5ts).I6
il9lr{r 29

u 85+tl lr;
1) 8llr r lri
0 91+0.t)i

t3l
I.tGi {l
0_9xiJi.t$

f 0lii ) 7j

:3:
1.07+{J:i

I i8lj, il
I l5r1r u7

1,9:13) ll
I :111r.16

1.:8

I t]l{ i7
t.llrl.98
: iiilr) n4

ll0
L3l+iJ.36

I ?lljJ 68

175rJ.49
I llr, i9
i.64{.40

162

M4l{ i9
l.73Al.l9
: 4iEJr 8()

260
l.i2+rr il
I 92r, (i2

I timll 60

l.8lal 04

LBlnr.il

2 MrI{r 63

2.borl22
2.ict.t.i7

(l (.)(l(l iS) U.0{}0 (Sr U.001 {S) {l.0UU (S)

tiruskal-U'alis t.sl (as p<rt'trmred S=t)rtrerrnce ls sign[i.ad .rl

0.05 lcYel. ItDs=Respir.ton ,lirtr€ss s\udrornc- Pl=Pe irsron urdex
PDA=Palcnt ductus anenosrN- I!'H-Intra\enlrirular helrl.,rrlDge
NEC=Ncerotiznu cntcrocolitrs

Table 5: Relationship between dillelent variables ard
pertusion index

Variables Value PI NP
Dmslohc hk{{ pressure

M€rn ancrinl pressrxe

42 0rud 3

5n 52{t i2

r,28
r-) llI ]]sr'l

.l

Resr[ls evresscd as IricintsD. Pearson correlalion aDihsis r\1]s

Frti,mre.l SIEStin larJ.ler]ntlon- Pl=Pe tl.slt,n rDdcx

ir r)tK

1) 30(_)
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linear trend in PI r-alues q ith iocleasing gestatioual age. rr-ith

statistically significant differences observed across various time
poists (P: l'' h /:0.001, 2.1h 1':0.000, 48 h. ? = 0.000. 72 h

P:0 000, t68 h P: 0.000).

furtheirllore. the prese[t sfud) showed that age-depeude[l
variations in peripheral Pl recordings \vere evident, sho$'ing a

sigrificant riso in nediau PI values frorn thc first to fie 3d da,v

oflife. These findings urderscore the importance ofconsidering
bc h gestational age and poshatal age uten interpretingPl values

in seonatal assessments. Ou inr estigation revealed notable
fluctuations in PI v arlucs trlongside r.rtlrcr hulo,.ly-oantic par tuuclers

such as IIR. tenrperature, CRT, ald blood pressures during the
initial hours oflife, follou,ed by a tendency torvard stabilizatiot
around the 72-h rnark This obsen'ed trend in PI underscores dre

ph1'siotogicat variability of peripheral microva-scular blood florv
iur[rediatell' posbirth, likely lirked to intrimic henrodynarnic
adaptatiou occunirg in the earll rieorratal peliol

Srudies br Cresi cl a/ derttonslratetl siSurificarri increasts irt

PI values froru the first to the third day of life. with values
further escalating by the 7h day t'l Conversely, findiugs by
arother study showed a nonsignificant decline in P! during
the initial -18 h. followed by stabilitu thereaier lrl De Felice
ct rrl. highlighted a pedusion cJcle in preterm nesborns.
charactcrizcd by lorv blood floiv aml high r ascular rcsistance

in the initial 24 h. succeeded b1' nonnal high florv aud low
resistance. presumably due to vasodilatati ou.lr' l

llakan et ul reported thatPl values reached a steady state b\-the
5'idat oflifet') with siu lat obsclations rnadr b1- Ilaulcscia/..
who descnbed higCr variability iu PI ralues during the traositronal
period.l"l Both studies noled the iritial high variabilig'in Pl.
consistent uith our findings. In addition. an inverse relationship

betrveen P[ values and gestational age uas noted, with loq'er
median PI ralues observed in nervboms with adl'erse outcomes,
particulalll il those uith pa0rologrcal culditions

Our study found sigrificantly lorver rnediao Pl valtres in
newborns esperiencing adverse outcomes across r arious tinre

points Furthernrore, the nloderate preternr group exhibited
a higher incidence of adverse outcomes compared to late
preterm and term groups, with RDS. shock, sepsis, and PDA
being the lnost prevaleot adverse events. The median PI value
in our study population was l..ll. *ith an interquartile range

of 0.3-?-:.75. Comparable findings were repolted by other
autlrors. including Mollteirc, ct .r/.. Hakar tt al.. Cresi et ul .

Mdd alzrl. ald Kinoshitacrt/.. ard Limaand Ballier obsen ed

a skewed distributiol ofPI in adults, with a median value of
I .1. higt ighting potential variations based on the inclusion
of newboms with dillerent gestational ages and clinical
condilions.lr r ') I r-rrl Granelli and Ostman-Srnith established
refcrcnce ralues for peripheral PI in hcalthl newborns,
suggesting values lower than 0.70 could indicate illness.lt5l

These collective findiugs contributed to a comprehelsir,e
understanding ofPI dvnamics ir reonatal populations, aiding
in the ea l ideltificatior .rf clilical conJilious aud guidiug
appropriate interv'entions. Ou[ snrd-v obsen-ed median PI values
in different gestational agc groups, indicating lo*€r PI values

in preterm infants compared lo teflr newborns, suggesting a

need for reevaluation ofPI cutoffs for indicating morbidity in
preterm neonates We also noted that pulse orimeter reliabilit-v
and aucuracy can be challeugiug undsr \ati!'us c.,trditiotts,
such as ambient light exposure. skin pigmentation, and motion
artifact, potestially afecting PI neasurements.

Furtherurore. pathological conditions such as neonatal sepsis,

h.vpovolernia, aud CHDs can alter ruicrovascular blood
flow and cardiovascular adaptation in early neonatal life,
particularl,r in preterm ueonates durin-stle nalsitiooal period.

Ourstudy tbund lowerPI talues among ner,rtoms with adverse

outcomes. uith rnoderate preteml infants showing a higlrer
incidence of adverse outcolnes compared to late preternr and
term infants. Previous research corroborated our findings.
shouing significant associations between louer PI valtres

and higher severit-v ofillness. In addition, our stud,v re\-ealed

tegative colrel
PI coutd indic

atl alld PI. suggesting that low
circulatory inadequacl.

1 . Sp.cLr.rt)

Figuto 1: Receiver operating characteristic (RoC) curue of perfusion index forfie prediction ol hypotension and adveBe outcome. (a) RoC curve ol
adverse oulcome, (b) RoC curve ol hypotension
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We also established positive correlations benveeu PI aud
CRT, systolic blood pressure. meao arterial blood pfessure.
aud pulse prcssure. These findings indicated that PI cau serve
as a potential indicator of poor perfusion and hypotension in
nervboms.

Using ROC cur\:es. we delerntiled cutof \-alues lbr PI to
predicr shock and hypotensiofl in al-risk neooates While PI
showed pronise as a predictor of nrorbidiry- and nronality
risk iu newborns, its reliability in predicting hypoterxion was
Iinrited due to higher ihlse positirit_v rates. Overall, our study
underscores the potential cfPI as a paraueter for monitorin,r
ruticrocilculation ald assessirg molbidit-v risk it rreubonrs,
with inrplications fbr earlv detectior arrd intenentiofl to
prevent acute organ dysfunction and failure.

Limitalions ol the sludy
The necessi4 for detailed subgroup analysis based on
gestational age miett restdct the abilit) to detect sigrilicant
differences due to smaller subgroup sizes

Corcr-usrou

Our study highlights the siqnificance of PI as a valuable
paraneter tbr assessitg microcirculation ard predictiug
morbidity risk in neonates. We obsen'ed distinct variations in
PI values across different gestational age groups- sith lou er
PI Yalues associated u'ith adverse outcomes. particularly
in noderate preteflr infanls. The correlations between PI
and various heurodynamic paraureters further uaderscore
its potential as an eerlf indicator of poor pertusion and
hypotension. While PI shous promise iu neonatal monitoring,
further research is warranted to Yalidate its utilit)'3cross
diverse clinical settings and populations. s'ith implications
for enhancin-q neonatal care and outcomes.
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