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THE ROLE COMBINATION OF HIGH NEUTROPHIL LYMPHOCYTE RATIO
(NLR) AND LOW ALBUMIN SERUM 24-HOURS AS PREDICTORS OF MAJOR
CARDIOVASCULAR EVENTS ( MACEs) DURING HOSPITALIZATION IN
PATIENTS WITH ACUTE MYOCARDIAL INFARCT
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ABSTRACT

Backgroulrhke inflammatory respopmoagriessavikey omechthi
NLR is an inflammatory marker el evated in ACS, s e|
acute crsitTkalcombneati on of these two inflammator
widely studied.

ObjectiTwe i nvestigate the combination of NLR and
STEMI tMAGHSIs i ng hospitalizati on

Met hhodA prospective observational cohort shedwgl wa
Hospital, Denpasar, Bal i, from October to Decembe
period to eval uMA@ESuhreviovcaclurarneanicyes iosf w-dei per tar med
Cox regression andWAgsEpsar ametcevarsthtueised included &
thrombosis, cardiogenic shock, malignant arr hyt hmi
Resul tTshi s study included 124 patients with NSTENM
MACEs HNIgR val ue at admission wWBASCEGSHR+ ndep e A &0t Cp
p<0.05). Low al bumin at MAGESHSRI=0o N .vba s29rBPt ¢@d vl Bde
The combination of high NLWR e elnadve nsMAEBsHHR K @mOmn f@
Cl 53.8; p value <0.05)

ConclusCombined score of high NLR + | ow MA®ESSI n |
patients with NSTEMI and STEMI

Key wo radcsu:t e coronary sygapbhmeyt eneuvntatophi lal bumi n
cardiovascul ar events

I NTRODUCTI ON associated with chheli ogascaoph
Coronary heart di sease ist&npmpwhodtywyt ebe raatgloobdINLRaAUSiES
deat h. Based on WHO data,ndhammat onayed nd7 c@t mr | Iti bann

people died from hesent idnpe2d®Bct nngO0fihe pepgnosis of p
of global deat hs. Of t hesenfiart thisHYTMESVH Ponpvart oi e nd 1se tNd. Ra ci L
coronary (ALCKHJTbee 2023 | ndiomre s ipare ehlibesaplii trigh la | mtoy . I n pat
Survey shows t hat t he p rSefvEaMl e ncae ho § h cMNMU Rl iiosv aisrcdud e n d
disease in I ndonesia reacrhiesdck 80d/f7, d@ht pe ommlee, yenart hatthe
hi ghest prevadgmddel2ymang mamed vepti on (PCI
in urblan areas Neutrophils secrete inflamn
Acute coronary syndr omec aruesfeer svasocudaut e wiaslcchenmnd egen
and necrosis of the myocatl dimpchyt ewshiplhaycaam 1 elae t o aegt
infl ammati on and a st r es s esrpeosnpsoen saen dz hlh s@c et é rasdiasbtyd

|l eukocyte mobilization 3$.notnhd harsea NALfR mpyl cacyasr dai arl o lnee ca
The white blood cell (WBCand oa np o twe rt thii anl 2p4r ehdoiucrtso ra fotfe |
admi ssion is an independedits¥mrsedi ct or of mortality an
MACE&Bnn patients with acute SenwomaabdbdhRhrmessarphasma pr
(AMI ) and low | ymphocyte bomahs bady. sSegnuinf ialamurhiyn i s
http://ojs.unud.ac.id/index.php/eum Page 18

doi:10.24843.MU.2025.V18.F03


mailto:utamiwp@gmail.com

THE ROLE COMBI NATI ON OF HI GH NEUTROPHIL LYMPHOCYTE HMRIAUIRC
AS PREDIECNOREyoman Utami Wija@kasSwaiil aP&Sudg®nal Dalk mddd Ana

acute phase reactant, wh oamyadli esv ewasr dainkke etdessef .s i Yunri fii wcalr
i n response to infl ammat penf drumd ehljd &ElBrud rciome sy Ptas midc
di seases and acute criticBhLRjlI |l owsses.umSaVvdmuani nst wdide s

shwn t hat al bumin has goodNLpR etdilcotw vsee rvuant uael tNerhiepra tucisiarmiee
wi tcar di ovasdu’Racendti seaseei M| tsihvoaw i ame anal ysis lusfeodr Coc
increased risk of cardiovaeasshk!| drace we st st haatt awbuoueni n nide\
of 1.6 g/ dL (HR 1.88, 95 MACEs IT.hz3 Qoox 2r.e8gr,esk i on tes

0. 0%°3%) determine the interaction bet
The combinatia&linbuoni nNLpRa ashmbte mens, and t he combinati on
whi ch indicate infl ammatalrlyumpneadwictthor sgvalh aa b ebseaet niTchre

extensively studied as a c plac wlmett ed wfasr t bkeemat uesrt apy F
safety and a prognostic | pvedichot hiisn spatdyewas switt ha
mal i gnanci es. However, invaheepwps!| &t DOo®50f patients w
A M] t he combhesae¢e i oonwoofintl ammat ory

parameters has not been ﬁ),zg{’bjl-ysstudied to assess the
MACEsate duhosg@i ttage rzidddeomhe phasic characteristics of

objective of ot hdet esrtmidnye wphse ta@ry &howed nocemmaiddcarc
combination of high NLR aRd_nb@WaSeNU® @dtbé‘d"ﬁrny,atas s |
admisshohndep&iéd:emltACExﬁurirggtudy found that samples with
hospitalization in patientsg Wd hmg“Sél',EMlha@réd ~ dEiMa{gnosis
MEHODS NSTEMI , h.ave- hypertension, an

characteristiaddbbumfintbat esegaomuym
Thi s study was an observanrimnal bumian ysikhs$ e gwirtyh ad so
prospective cohort desi gdn .f f eDeatnac e swecroemp ecgpdd e d @thh al &
prospectivel vy, and bl ood caampgpbey. wkhe ttoadakadn niumbdrhe o
emergency roomadumpiosnMAEES it et st udy was 66 cases. The

monitoring wan tcVeetducCHGW, wandacut e pal movmahy 5deases.
inpatient ward of the Pel ayanlann tJhainst usntgu dTye r piatd uw aasn df ot uh
Clinical Pat hology Laboradarnrdi ocawtasPudbfar eéwents Gin NSTE
Ngoerah Gener al Hospital, wbsnRgagart,i meal ih,i gfhream iOc tpoabteir
2024 to DecTehnebeirnc2lOu2sdi.on comperead ftor ptahttisewt sSNLR®Ri tvhal n
study were patients aged Oh8jysars whR ®@4&.&vEdoasHw i GWI. A5
with NSTEMI or STEMI . ExclPasiemtsr wi €hi &i or NLRi fadt mnd
were patientagevidcthr cemidc kitdbegndli 5@@&dsleowrns complacwd t o
hemodial ysi s, mal i gnant NLRQo r svho steavcer MACESf evteind s loat
s eipss, coronary artery spads$mubrogsrpiatédiidrdead @ oblin\dar § causes
of angina and myocardial i Mfadil.et Goexy,r eswsa loynkei RNe BF wi d hs e
(aortic di ssection and hypert MAgEsSi c cardiomyopathy),
chronic inflammatory disease, and patients without ser
al bumin | aboratory results. Variable Adjus Cl 9t pvaluce

Thisdywtbegan with measuring NLR and ™I bumin
values in 124 NSTEMI and STEMINLRatient2s3tir-4,a8t ®d2at the
hospital. A combination of hi g tWNleR: alind d.,wW 0 l6bumi n
values was then determined asHyexmptesurole.8 ONBTEMI6 and
STEMI patients wer e foll owed Eideacrti arg h.o7s i3 4l0j lat i on.
Majocardiovascul ar events during®hospitalization were
assessed as.study outcomes

Dat a anal ysis was perfor med using SPSS 25.0.
Bivariate analysis tdMACBIMpare the proportion of

occurrence during hospitalization based on NLR, al bumi
and t he coofmbhingght i bR + | ow serum al bumin

variables was perf-oyt wod cbhyossreating a two

tabul ation. The percentages shown are risk percentage
The measure of association <calculated was t he hazard
ratio (HR) . The statistical t est used i n t he bivar.i
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Survival Functions Tabl.e @oexgr essi onc oambail nyastiiso no ff
= NLRewal bumi widgdeér MACes
] L Variabl e Adjust CI 9! pvalue
_ L HR
£ o5 ] Combi nati on 2,9 1,54, 80,02
3 NLR+Low Al
3 o4 - Serum

" Age >60 yo 0, 8 0,14, 50, 5

7 DM type 2 0,9 0,15 6 0, 8

0o N Hypertension 0, 8 0,14, 40, 4

T BMI >23,0 kg 1, 2 0%, 10,5

Figurkapl an Meier surviv@Ilecltg®Ra| 9 ils> cuf #e o
NLR cat e waWwAyCsE s DI SCUSSI| ON

Low serum albumin was no4alr pPBSeneMergphadg gnevidence
independent predictor of MACE&@MMaAQYeU¥t £d OGRS H e HMligng ot h
Cl -».8yvalpue=0.1). PatientsNWoltWhi ng| pworsiad hagnunpe cell s
MACEs incidence rate that P8 &iungfglia ndnpagthd rysafe hlacgal gijnfrled

processes wi || result i n el
mechani sm causes endot hel i al
antithromb8tic properties

The formation o f a inecr ot
at heroma occurs due to the ac
and theirardebnos phagocyt osec
| esion more prone to rupture

plaque development, destabili
neutrophil. They achieve this
neutrophil extracell ulearcttinvap
oxygen species, and their

proinflammatory mondbcytes to
t ud shows that high
}ntlj $ot§ oMACEBS in p
)

"I n ittho s c

This. s
at <200 hours tdltuelhgwtselaggle tbu%nlj
n

and nbirgnlal categories (TabISeTESMI nJ |

. . ocyte ratio is an easily
Tabl.e gbfxgrE:Aizlonl oavn aal |l ybsuinsi n g%nsde”bl indicator o f systen
wi therefore been evaluated in
Variabel AdjustecCl 95 pvalu bi omarker for predicting carc
Tow albumin serii. 5 08 8 0. 1 hospital é%Tdﬂ'rleosmgttserV\ms consi
studies bl Azrhbaelfg eeth daalfleri et
Age >60 yo 0,9 0,122, 2 0,9 . .

study by Arbel involving a po

Mal e 0.3 0422 0,1 undergoing primary PCI found
DM type 2 1.0 01558 0,38 was associated -dwmiyt hmoart bl ghg
BMI >23,0 kg/m2 1,2 0.27,2 0,4 ( OR=132.58 Clilts54,6 p=0.018) ar
Creatinine serut 0,5 0-121 0,1 independently associated witdh
Ejection fracticl,s 0.8, 0 0,1 (OR=1.93, i359% Cp=@.B01), hi

a
o f cardiogenic shock (n=6 %
FigurkKap2 an Meier survivhDCiatheancye jaf @rute &f dney |nj
a | b usneiriuarw aVPAICSE s hospal i zat i @ha'ffgo wsrtdudtyh ébty a hi
Howeveaqg mhiihreat i onamdow( h) NLRcreased the risk of a
serum albumin was proven tPétbenaa i dRepe nidedd2B8p r Hx%=c ¢lo.
of major cardiovascular e¥Rht NSTRMISTEMR =andi4N8GEMP P% =
patients (adjustei.BR p. R0088Y). cbi milgar finkywet’s wer

(Table 4). whet ke group with high NLR v
with a higher sdscrompdherde tof t MA
with #HdHewmdILR values. After my
myocardi al necrosis can cause
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