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ABSTRACT

BACKGROUND ST-segment elevation myocardial infarction (STEMI) is the most life-
threatening condition of acute coronary syndrome that carries a poor prognosis of in-
hospital mortality. Multiple scoring systems have been developed to predict in-hospital
mortality and other cardiovascular events. Neutrophil-to-lymphocyte ratio (NLR) is
hardly used as a predictor of in-hospital mortality. This study was aimed to determine
the predictive value of NLR concerning in-hospital mortality in STEMI patients.

METHODS Literature search and pooled analysis related to studies on MEDLINE/
PubMed, EBSCO, Science Direct, Cochrane, and ProQuest were retrieved. Inclusion
criteria were met if they were cohort studies, the subjects were STEMI patient,
contained pretreatment NLR cut-off, and considered in-hospital mortality, which is
defined as cardiac or all-cause mortality. Quality assessment was conducted using
Newcastle-Ottawa scale. Review Manager version 5.3 (The Nordic Cochrane Centre,
Copenhagen) was used for meta-analysis.

RESULTS We found 12 studies with a total of 7,251 STEMI subjects with median NLR cut-
off value of 5.6. Elevated NLR on admission carries a high risk of in-hospital mortality
(odds ratio [OR] = 3.00, 95% confidence interval [Cl] = 2.46-3.67). A slightly higher risk
of all-cause mortality (OR = 2.74, 95% Cl = 1.99-3.77) was observed compared with
cardiac-related mortality (OR = 3.20, 95% Cl = 2.47-4.14). No significant heterogeneity
was observed between these studies (p = 0.46, = 0%).

CONCLUSIONS Elevated NLR predicts a higher in-hospital mortality rate of STEMI
patients.

KEYWORDS in-hospital mortality, neutrophil-to-lymphocyte ratio, STEMI

Coronary heart disease (CHD) is known as the
leading cause of death globally." Notably, the increase
of morbidity rate has also increased a concern on
mortality. Global and regional data have shown that
males have a higher risk of CHD than fertile females.?
Based on findings from the National Cardiovascular
Center Harapan Kita in 2014, the ratio of CHD in males
versus females is 2.15:1, with mean age of 14-95 years
old.?> One of the most daunting events of CHD is an acute

coronary syndrome, a life-threatening condition that
transpires due to a ruptured or eroded atherosclerotic
plaque that is magnified by a thrombosis. Transmural
myocardial infarction due to a total occlusion of
atherothrombotic process in coronary blood vessels
are shown in electrocardiography (ECG) results of
persistent ST-segment elevation myocardial infarction
(STEMI).* Various immune-mediated inflammatory
events occur after the rupture of atheroma.>¢

Copyright @ 2020 Authors. This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://
creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original author and
source are properly cited. For commercial use of this work, please see our terms at https://miji.ui.ac.id/journal/index.php/mji/copyright.

Medical Journal of Indonesia


https://crossmark.crossref.org/dialog/?doi=10.13181/mji.oa.202795&domain=mji.ui.ac.id&url_scheme=https%3A&cm_version=v2.0

Numerous scoring systems were established
to predict major adverse cardiac events (MACEs),
especially mortality in STEMI, which include
thrombolysis in myocardial infarction (TIMI) score and
the Global Registry of Acute Coronary Event score.*
However, hematologic score indices were developed
to predict the mortality rate. Hematological indices are
basic laboratory examinations that are widely available
and can be used as a marker of any inflammation,
including myocardial infarction. Among different
hematological indices, neutrophil-to-lymphocyte ratio
(NLR) has the highest predictive value in predicting
an all-cause of death or myocardial infarction.” NLR is
known as a systemic inflammatory marker in numerous
acute inflammatory cases. It is also recognized as
the simplest, easiest, and most affordable marker to
predict MACEs, especially in STEMI.®

Despite abundant published evidence, there is
lack of meta-analysis that systematically evaluate,
assess, and integrate, and bring the results to a solid
conclusion. Thus, assessing the data and emphasizing
the value of NLR in STEMI patients is worthwhile to
determine the predictive value of NLR for MACEs,
particular in-hospital mortality. This meta-analysis was
aimed to investigate the value of NLR in STEMI as a
predictor of in-hospital mortality.

METHODS

Search strategy

This meta-analysis was based on observational
studies in epidemiology and recommendation of
preferred reporting items for systematic reviews and
meta-analyses (PRISMA) statement. This focused on
studies that evaluate NLR as a predictive factor of in-
hospital mortality in STEMI. We included studies in
which patients were diagnosed as STEMI. The primary
endpoints were in-hospital mortality, which is defined
as all-cause and cardiac-related mortality.

A systematic and comprehensive literature
search was conducted using various search engines/
libraries for relevant publications, including PubMed/
MEDLINE, Cochrane, Science Direct, ProQuest, and
EBSCO databases from their inception to July 1, 2017.
The following search terms were used: “myocardial
infarction” or “STEMI”, and “NLR.” A reference list of
the obtained abstract titles was screened by manual
hand search to obtain additional articles. No language
restriction was applied. We contacted some authors
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whose full text article were unavailable to obtain the
required information. Additionally, we conducted a
manual search by reviewing the citations in the included
publications and reviewed the related references.

Eligibility criteria

Search results from the five aforementioned
search engines/libraries were imported into Mendeley
Reference Manager 1.17.11 (Elsevier, Netherlands)
for duplicate deletion. Two reviewers (RM and
EH) independently screened the references using
the predetermined eligibility criteria. The inclusion
criteria were: (1) cohort studies, either prospective
or retrospective design; (2) patients diagnosed with
STEMI confirmed by elevated cardiac biomarkers and
persistent ST elevation in two consecutive leads on ECG;
(3) contained an evaluation of pretreatment NLR with
a cut-off value for predicting mortality; (4) contained
outcome of mortality (all-cause or cardiac-related); and
(5) available as full text. We contacted the author if
thereisany doubtrelated to the studies, orif the studies
were not available as full text. Exclusion criteria were
as follows: (1) animal studies, review articles, letters,
editorials, communication, and case reports with no
original data; (2) studies that did not directly report
odds ratio (OR) in which we could not reconstruct
them and obtain the exact patient number; (3) studies
published as a poster presentation or unavailability of
full text after comprehensive searching or contacting
the author; and (4) studies with insufficient data for
estimation.

Different decisions or disagreements in the
screening procedures were discussed between two
reviewers to reach a consensus. Consultation from
our supervisor (AAL) was conducted if necessary. The
full texts of included references were then retrieved
through the library of the Universitas Indonesia, and
full text screening was subsequently conducted to
identify relevant references for data extraction.

Outcome of interest and definitions

All outcomes were measured to analyze the
predictive value of elevated NLR in STEMI patients to
predict in-hospital mortality. The outcomes consisted
of the following: (1) all-cause mortality, defined as any
cause of deaths that happened during hospitalizations
(deaths occurring after patients were transferred to
another facility were not considered as in-hospital
deaths); (2) cardiac-related mortality, defined as any
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death caused by cardiac disorders, such as sudden
cardiac deaths, acute heart failure, cardiogenic shock,
resuscitated cardiac arrest, and reinfarction.

Data extraction

After eligibility assessment, the two investigators
(RM and EH) independently extracted the following
data according to a pre-specified protocol into a
template that consisted of first author’s name, year
of publication, country of origin, number of patients,
characteristic of patients (mean age and number of
male patients/gender), study design, NLR cut-off, NLR
determination method, duration of follow-up, therapy
modalities, and type of outcomes measured.

Quality assessment

The quality of each selected study was assessed
using the Newcastle-Ottawa scale, which included
three criteria: selection, comparability, and outcome.
Included studies were independently assessed by
two reviewers (RM and EH). Studies achieving six or
more stars were considered to be of good quality.
Disagreements and discrepancies regarding the
inclusion process were reconciled via consensus.
Publication bias was evaluated through the visual
analysis of the funnel plot asymmetry.

Statistical analysis

Meta-analysis was conducted according to
recommendations from the Cochrane Collaboration
(Oxford, United Kingdom). The effect outcomes were
estimated by OR for dichotomous data and reported
with 95% confidence intervals (Cls). Analysis was
conducted with Review Manager 5.3 software (The
Nordic Cochrane Centre, Copenhagen), and then we
assessed and quantified the statistical heterogeneity
for each pooled estimate using the Cochran’s Q chi-
square test and I* statistic. A chi-square value of <0.05
was considered statistically significant. Random effect
model analysis was used when items had high levels of
heterogeneity (with I°>75%). In random effects model,
we assumed that a variation between studies and
thus the calculated OR has a more conservative value.
Publication bias was assessed by funnel plot, while an
asymmetry distribution in funnel plot increases the
suspicion of publication bias. To avoid publication bias,
reviewers have been searching in several databases for
registered studies such as ClinicalTrials.gov, MEDLINE,
and Cochrane.

mji.ui.ac.id

RESULTS

Our initial search yielded 1,420 studies on the
association of NLR and in-hospital mortality through
an initial literature search. After final screening of
titles and abstracts, 1,407 studies were excluded
because they were either review articles, abstracts,
duplicate reports, or studies irrelevant to the current
analysis. After careful evaluation by applying our
inclusion criteria, a total of 14 studies were identified.
Two studies by Nunez et al® and Sawant et al™ were
excluded due to an insufficient data, although
the original author had been contacted via email.
Therefore, 12 studies with 7,251 patients, which met
our inclusion criteria, were enrolled for this meta-
analysis.” The flowchart showed the process of
study selection (Figure 1).

Study characteristics

The studies were published between 2010 and
2017, and the characteristics are summarized in Table
1. The studies were conducted in various countries.
Four studies were conducted in Turkey,™*#7® three in
China,®"* two in Korea,">"® one each in Indonesia? and
in Pakistan,” and one was performed in a multicenter
setting™(Table 1).

Primary percutaneous coronary intervention (PCl)
as the reperfusion strategy was reported in eight
studies." 3582 Two studies reported fibrinolysis as the
main treatment,'#>* and the remaining studies reported
mixed treatment of either primary PCl or fibrinolysis
(with or without rescue PCl)."** The NLR cut-off was
determined using different methods in each study.
Three studies determined the NLR cut-off from the
receiving-operator characteristic curve analysis,™"*
whereas seven studies determined the NLR cut-off
from tertiles (tertile 3 versus tertile 1 & 2),'>"4'517-192 gne
study from the median of interquartile,” and one study
used the NLR cut-off from previous study.?

The sample size ranged from 165 to 2,410. Mean
or median age ranged from 55.37 to 62.9 years old.
Percentage of male patients ranged from 72.3% to
86.3%. Normality test of various NLR cut-offs showed a
median value of 5.6, with a minimum value of 4.4 and a
maximum of 7.5.

Risk of bias
The quality assessment on the Newcastle-Ottawa
scale in each study was revealed (Table 2). All studies
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Figure 1. Flow chart of the study selection process. Twelve studies were found to be relevant with the inclusion criteria. Two studies

were excluded due to insufficient data

were rated as having a good quality based on the
selection and outcome criteria. For the comparability
criteria, none of the OR of these studies were adjusted
for the confounders listed, e.g., age, gender, infarct
location, reperfusion strategies, and others. However,
if each study described its baseline characteristics
of the subjects with no significant differences, then
the groups (low versus high NLR) can be considered
comparable. All studies had a good quality, as the
scores of the Newcastle-Ottawa quality assessment
scales were higher than 6.

All current evidence listed above showed that
elevated NLR increased the risk of in-hospital mortality.
This review had included all studies currently available
in the field for the association of elevated NLR and in-
hospital mortality in STEMI patients. To minimize bias in
the review process, two of the review authors selected
studies, extracted the study data, and assessed the risk
of bias and quality of the evidence independently.

As shown in Figure 2, the funnel plot appeared to
be asymmetrical in the distribution of studies around
the vertical axis. This condition suggests the possibility
of publication bias or the “small-study effect” that
is included in this study. However, chi-square test for
objective heterogeneity analysis shows p = 0.46 with I?
=17% (no significant heterogeneity).

Forest plot
The relationship of NLR cut-off with in-hospital
mortality is described in Figure 3. A total of 275 events

out of 2,860 patients with high NLR were observed,
compared with 169 events in 5,083 patients with low
NLR (OR =3.00, 95% Cl = 2.46-3.67).

A subgroup analysis was performed to see the
performance of NLR in all-cause mortality or cardiac-
related mortality. Pooled analysis showed that high
NLR increases the risk of both all-cause mortality (OR
=2.74, 95% Cl =1.99-3.77) and cardiac-related mortality
(OR =3.20, 95% Cl = 2.47-4.14).

All results showed no substantial heterogeneity
between each study based on the eye-ball test. Chi-
square test was performed for objective heterogeneity
analysis with p = 0.46 and I>= 0% (<75%). X* test value
was less than degrees of freedom (df) value (X* = 0.56,
df = 1). These findings mean that our null hypothesis
was rejected. Thus, no substantial heterogeneity
between each study was found.

DISCUSSION

Among all studies that being analyzed, most
subjects were male, >50 years old, and treated with
various reperfusion strategies such as primary PCl and
fibrinolytic. Almost all studies exclude malignancy,
infectious disease, and chronic inflammatory condition
to reduce cause-effect bias. This study can depict a
real clinical situation, as most STEMI patients in many
registries have a similar sociodemographic and clinical
characteristic with subjects being analyzed in this
study.»?

Medical Journal of Indonesia



176 Med J Indones 2020;29(2)

28ed 3xau uo panupuod 3|qel

- (vsn
o G rowe e wolly e (sg1 =4 105159
wis3-8uo) g Syjow €€y ‘SA € 9|31 SAYYS 15d Arewiiq ejep Aiojesoqe| uissiw ‘NED + (4 (e'z1) £8°09 89 d ApnL) Apnis
lexdsoy-ul uean ‘(£.1T =u) IDd Adewnnd oN  uted 1say) SausaRIn
. ' ‘(€10T) reARY
(89 = u) dn moj|o4
JOVIN 01150 ‘UoIs3| 3|qexnsun
2usodwod 3 ‘e1ep DG/M |eruaJlayip
041S JIWBYISI 29 T 8|01 e = ou ‘Adesaylowayd Lomww._m._< e
‘IIN [e3ejuOU syjuow zT . . : ras /uoneipes 4adued jo ; 8'SL (€'eT) 619 9ze 2d .
1eap asnea-{e SA € 9|1043L SA 7695 10d Atewiig A101511 ‘25N ploJBAS c_m_..\w_mw“ (€10T) rUeH
wJa3-8uo| g Syuow €/3uaind ‘adod ted s34
|exdsoy-uj ‘s1apJosip d180j0reway
Juondsjul/Aiojewwejul
aunydnu [eidas
JB[NJ1IIUBA
‘uonaJsejulal
‘ A
-Hmm_w,wv._mur_\_ﬁ shep /°G uea|\ Mm.w_mﬁcw_mww LL's< sisAjouniql4 sishjoutiqy 01 anp Jo m_hm:q + 6'6L (8'TT) 6'C9 (443 o} Aaint
AV 933/dWod Sn g a|aL "SALL'GS agey.ioway |elueIORIU| uied 195U (2102) 1izeD
“(€zdi) 4H
paouenpe
‘SVA ‘INDHI
VN a4n|ie} |euas 13 4anl| a8els
91sodwod s .
‘mo|jal ou uopezjeydsoy €< pua ‘Aoueudijew ‘aseasip 2kl Ayan] ‘(2102)
. v iy sishjeue 50y 10d Aewiid Asorewiwepul o1waisAs 10315V [4:74 (r'eT) v'es 8Tv 2d
|IN |e3BJUOU Suunq SN €°€S s s , RdY
, SuoLd9jul 9INJE ‘sinoy ngd &
sisoquioiy ¢ snoinaad uj sisAjoulqi
3U31s ‘INDHI . o C
(ot =u)
A
Aueztow ssne siedh z'g sa|nJenb jo 8'1< JMMN meﬂm_mw__ﬂmh_%“_u% J1SV eulyd
A -
-||e w.a3-8uo| y ) ) 1Dd Atewiid Coo . L9L (8'11) 19 16§ Jd . .
eydsoy u| UBIP3A 9N|eA UBIP3A SA T8> Ulysim sinoy 8y uonasjul ned ¢ (0T0T) ¢rudYS
3 e ‘aseas|p AJorewweul
a1uoJyd ‘Aoueusije|n
(%) pazAjeue .
SR uopeinp poylsw LoD YN sanljepow e1133142 UOISN[aX3 SIFENP) Japuss .Emv uesw palgns  uBisaq Aunod ‘(ueah)
dn-mojjo4 uopeALIap YN uawieal| uoisnjou| SIEN (saeah) a8y 10 ON Joyine 3sui4

S9IpN3s papn|dul |[e 4O SJ1ISLI9IdeIRYD 4O AlRWWNS L d]qeL

d

mji.ui.ac.i



Mikhael, et al. | Neutrophil-to-lymphocyte ratio and mortality 177

28ed 1xau uo panupuod d|qe|

o ucno o -
. W K (Pwo2no wue)  wJul-3uo)) Adeuayy plosais ‘aseasip
uolsuajodAy (ssedh g’ TT 3uo o (TTE=U)
, . -3u0|) sisAjeue CC < 'SA Alojewweljul o1uosyd
daVv| 4o esn Xew ‘g¢°0T q . sishjoulqy jo g ad4d1 .
, ) J0Y ‘(dwodino wr>n uoLI94Ul SARE ‘DSe3SIP ) (te'TT) eulyd
elwylAylie —G9°8 Y0I) ulw 06 uiyim 1031SV 6'8L . 69 2d G
q [eadsoy-ut) (dwodno ; Aseljigoreday annoe g LT09 (#102) &:2H
uone||lqysp siedh €76 I2d (T8€ = u) . wad L
7% T 91491 |endsoy I9pJ0sIp aAneIa4j0.d
‘Ayijeysow uelpa . . 10d Adewd .
Selpiesy SA € 9|31 -ul) G < 2130|01eWAY ‘Bun|ie) |eUDd
B SASL'YS 9J9A3S 490URd IANIY
(v£ = u) uvorssiwpe
SIIVIN uo xa0ys dluagdolpied (0T¢
syjuow EI[WSE ‘9< Jo Aaxan] “
wJ93-8uo| g ;cm_vm_\“N MWmﬁm___tw._. .mmmnw.mu 1Dd Adewiid = u) sanjen a1A00ydwA| m_._.mm,m_<m_.\__>_m_u 9'€8 (8'TT) £795 0Tve )| ! hcmu_wmm
|exdsoy-u| ; ’ > 3 |lydoJnau uojssiwpe 8t
1noge e1ep 3|qe|ieAeun
(3woasno usld hw uocvuwumww_c:@
(Pwo2no wuel  wJua3-3uo)) SIS O 338 2
2inpadoud |ed1duns Jofew
JOVIN 8 -3uo)) sisAjeue LT P< 'SA s s
(syuow . . 1Ud23J ‘SUoLIJUI ‘BSeasIp aqa4g1
Alferiows asnea —9€ YOI) e e IDd Adewd  Aseljiqoledasy ‘AdueuSijew 10 3ISV + €98 (¥8'8) €8'95 702 2d L2
-||e wua1-3uo| it |eydsoy-ui) (swo21no : 19 4 . ‘(€102) ,1USS
syuow 8¢ /49pJosip |ed13ojoleway uted 1sayD
13 |eydsoy-u 78 T 3|3 |exdsoy ] ;
4453 ‘DgvD snoina.d
‘SA € 3|33 -u1) 95'p< ]
9%0G< SISOUD1S Ulew Y|
'SA 9G'>
40 YDA ul uoisa| Hudjn)
uoISsiwpe Jaye sinoy
> 0} paJiajal
yieap ’ ) . ) ¥7¢> 5gVvD 01 palidy} agg
asned-||e w.a) *EP 260 sishjeue D0y vy's< DdAtewg oo PEASE SINOU VT 5 oy €U (6°€T) 6'09 743 2d -
30| ® she uelpan ’ “SA 1G> ’ uoudRUI JIWRISAS ‘eseasip ‘(€102) o4Ed
18 SAep Ot Ajojewwejjul o1uolyd ned
3oued ‘sunoy ZT< 19suQ
uonein oyw sanljepow eI (%) (as) ueaw pazhjeue Anunod ‘(4eah)
awo21nQ nednp pous H0-1n2 YN Hiep 1193142 UOoISn|IX3 LA Jopusd as 103[gns  u8isaqg &
dn-mojjo4 uopeALIap YN uswieal| uoisnjou| SIEN (saeah) a8y 10 'ON Joyine 3sui4

(psnunuod) *1 a|qeL

Medical Journal of Indonesi



178 Med J Indones 2020;29(2)

a.n|iey [euadt a8eys-pus=4Ys3 ‘duind uoojjeq >1uoe-enui=4gy| ‘@8ues ajiuenbiyui=yo| ‘Buiselld
ssedAq Auase A1euo10d=ngyD “Qudls Sunn|s-8nip=s3Q ‘s||22 poo|q SuYM=DgA\ ‘oseasip Aleuownd dA13DNIISO dIUOIYI=QdOD 20]q JB[NDIIIUSAOLIIB=AY ‘DIn|Ie} 1edY=4H ‘SeIlyIALIe JB|NDLIIUDA=SYA }I0yod
9A132dS01391=0Y “JUIAS deIpIed ISIDAPE Jofew=3 DV ‘3dJejul [eipiedoAw=| |\ ‘Aijeriow delpled [exdsoy-ui= WD H| ‘A191de A1euolod ulew 1a|=yDINT ‘siskjeue aAIND dpsiialdeeyd J03esado-BulAidai=D0Y $20|q
ypuelq 9|pung 13|=gg4d ‘UoIIUAISIUI A1BUO0I0D SNOodURINDIRd=|Dd ‘WelS0IpIed0.131d39]9 U0 UONBAS[D [S=3 1S V 49)JBWOoIq deIpied paieAd|d=INg) |, ‘Hoyod aAndadsosd=4 ‘onet a1k>oydwA|-0i-iydosnau=yIN

Alljenow
asned-||e ‘9)0.3s

Suijim 10u uaned
‘sisAjouliqy Joye |eldsoy

‘elwyiAyie saIpmIs 03 paJiagal ‘sishjouliqy pazAjounqy
‘ain|ie : aseupjojdalis 0} uonedipulesluod/ale g
\_. 4 13430 UL YN 06 b< )o1daJy \ 1 uoledipuleljuod/ae| ad491 . . . ueyspied
1eay ooys |exdsoy-u| . . Yum (pjo sieah g/</5z>) 98e 1031SV ¢9°08 (€'01) L€'SS oce 2d .
wouj uayel SA 0S5 p> (£102) zzIND
J1uagdolpaed sisAjounqi4 awauixa ‘Adesayy prosais ‘NGD +
an|eA a3eJany
‘euidue ||N-1sod ‘Adueu8ijew |eai8ojojeway  uled 1say)
uonaJejulal ewneJl/Aia3.ins (syruow
il A28
|eydsoy-u| 93J4y3) ua2a. ‘sisdas
9sN P10Ja1s JUdI
euISue ‘aseas|p waisAs saunwwi|
‘ain _m Jed PloleWINaY “aunjie; Jon| (sisAjeue
.m_c_h.;”\”r_t% ¢ R T3 0t'9< 1lIENS s P U e Lomw.m_mq .c.:_E eulyd
T S{auow ZT . 10d Atewinid ‘D8VD/12d 40 A0 q €8°LL C'TT) LT'6S Jd q )
‘All|eriow 4 *SA € 9|31 ‘SA Ot°9> e U_O\.v_uo“m .wmmwmﬁuu NGD + ( ) -3uoj 4oy (ST02) 1cued
-3 ’ d
EMm_VMmoEw_cw AJojewwejul ‘suondajul b 9vS) 9€9
|eHasoy-ul ‘suinoy g snoinaud
ul s8nup anAjouriqi4
(uonouejural
‘Isaaue delpaed
pa1eyosnsal , wv_o.bm onoe (pjo sieah
y0ys (%21°25) 3 ‘s1sdas ‘uolaajul 93nde 08-0¢)
! ? ‘Adueulijew g saseasip , e|sauopu|
luaBolpJed - vonezijendsoy sishjeue D0Y ¢9< stshjoutiay Asojewwejur ojuoayd o3¢ 'aga1 v'6L (T'6) 185 99T 2d ‘(sT02)
‘ain|iej 1eay 8uung : ‘SAT'9S (%6°9€) . - Jo31sv
: sisoyau1d oneday ‘aseasip s 00dorieH
91noe ‘Ajjjeyiow 1Dd Adewinid T — NED +
asned-||e) IDVIN . : ured 1s3Yd
1483y 21U0JYd UMOU|
911sodwod
|eyidsoy-u|
(%) pazAjeue
A ‘(4edA
awWo02InQ uone.np poyiaw H0-3nd YN sehljepoul 1491142 UOISN|oX] ELISILD Japuagd (as) uesw 19[gns  udisaqg 4unod ‘(1eah)
dn-mojjo4 uoneALap YN juswieal) uoisnju| alel ‘(s4eah) 98y 100N Joyane 1sui4

(panunuod) *1 a|qeL

d

mji.ui.ac.i



Mikhael, et al. | Neutrophil-to-lymphocyte ratio and mortality 179

Table 2. Newcastle-Ottawa scale for
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O All-cause mortality

<> Cardiac-related mortality

NLR are being widely used for diagnostic and
prognostic purposes in various conditions, such as in
solid tumors,*2® autoimmune diseases,? and infectious
disease,* due to its simplicity and availability.’" Its
usage in cardiovascular disease are now being studied,
such as in cerebrovascular disease,® coronary artery
disease, and acute coronary syndrome.?® Many studies
have observed that elevated NLR level are related with

cardiovascular complications in STEMI, such as lower
ejection fraction, higher cardiac marker levels, and
cardiac remodeling.*

Currently the most widely used prognostic score
for predicting mortality in patients with STEMI is TIMI
risk score.® There is an agreement that an elevated
NLR level is related with higher TIMI Score.** Another
predictors that have been studied are Killip class and
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Figure 3. Forest plot diagram analysis of NLR to predict in-hospital mortality, either all-cause or cardiac-related mortality.
NLR=neutrophil-to-lymphocyte ratio; Cl=confidence interval; df=degrees of freedom

glomerular filtration rate.” We propose that NLR
being used as a prognostic tool for STEMI patients, or
incorporated with another risk factor into a scoring
system. However the optimal cut-off is still needed to
be determined.

This study found that NLR emerged as the
potential new biomarker in STEMI since its potential
to predict in-hospital mortality, especially cardiac-
related mortality. Thus, patient with high NLR value
has a higher risk of death related to all-cause mortality
and cardiac-related mortality during hospitalization.
These findings suggest that NLR
equilibrium between neutrophiland lymphocyte levels

reflects the

and indicates systemic inflammation.” The increment
of neutrophil level in blood demonstrates the signs
of tissue injury and necrosis in STEMI, showing
protein denaturation, which induces interleukin (IL)-
8, chemotaxin, IL-1, and tumor necrosis factor. Those
immune reactions encourage neutrophil recruitment
and increase vascular permeability to execute the
function of phagocytosis.’® On the other hand, a
proposed mechanism is that lymphopenia was a
stress response secondary to increased body cortisol
levels.®

mji.ui.ac.id

This meta-analysis has certain limitations. First,
all studies in this meta-analysis do not have single
cut-off values for NLR. Each study analyzed and
firmly established their specific cut-off values from
the population samples. Moreover, the NLR cut-
off values were set by using various methods. Out
of 12 studies, 8 utilized tertiles or interquartiles
range to determine the NLR cut-off values of the
study population. By contrast, receiving-operator
characteristic curve analyses were used to determine
the NLR cut-off values by three out of 12 studies. As
a result, the multiple cut-off values were observed in
those analyses. Second, an elevated NLR predicted
poor prognosis of in-hospital mortality among STEMI
patients, but an exact single cut-off value of the NLR
that carries worse prognosis cannot be determined.
In the future, another prognostic study with a higher
number of samples needs to be conducted. Lastly,
this meta-analysis carried a high risk of publication
bias due to asymmetry of the funnel plot diagrams.
Furthermore, unpublished studies with “negative”
results might have been missed. However, several
factors may potentially influence the results of
publication bias analysis by using the funnel plot, such



as a small number of populations involved in those
studies, which may affect asymmetrical findings in the
funnel plot.

NLR was selected because it is inexpensive,
practical, and widely available blood test, especially
in limited health care facilities. Therefore, throughout
this findings, we emphasized that the routine blood
examination of NLR was compulsory in patients with
STEMI, which could be done at any stage of the medical
health service. Subsequently, NLR might be included in
the risk assessment scoring in STEMI as an additional
independent predictor for in-hospital or long-term
MACE. From the clinicians’ point of view, the prediction
definitely would influence the subsequent treatments.
Nevertheless, larger STEMI registries were required
to fix single cut-off values of NLR determination. In
conclusion, this meta-analysis demonstrated that
elevated NLR predicted a higher risk of in-hospital
mortality among STEMI patients.
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