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ABSTRAK

Lm'urqu'miw: pk,urm-ﬂr gJ'.ll;mn' Erennik (PCR ) dfebantafr ameeningcitRon h_'pmwfum alir movtilikry pnr.fr;;mrr'ru
sireleenn Kovesieer akiid (AL Bt 2-Mikanslablie (52-M) .1:'.I‘H.r.|:r.|l'lprrmfﬂ Snfleemmiciid dier filseeifoand Eromwthi-factor
23 FGF23) sebagon pooandn CRI-bone mineral rfil.rar FERDAFED muengzkor mvirnanileh peeen bermdana dalem
prowes prtofisielo peda paxien SKA dengan PGK, Penelifion i bertifisan mw,wmﬂﬂ:-ﬂf
dam FUF D2 feehandap mogos anverse candice event IMACE] padu pasien SKA dereon POR. Metode: pevielitian in
mwhrﬂ ilesain M-fﬁw aliir mm’ ||'J.rr11.||u||'.l:l'1|II aniefank Ltfaslioms MACE. Suriigned ;xurl'ﬂ.l.'m m-'nalpu:.hm
pasivn SKA desgan PUK vang divenoat off RSUPN D Cipre Masgsankioamse. pode periody Sanari -Oigaler
200A, Dava dvamerlixay mengegurakan regrest lopivak dan Cowk proporaonal hazard regressiow, Hasil; seboanyok
T subek yang memenhi kriteria peamiliten dithaskan dalenm penelitton. Kadar f2-M, FGF23, dan dergiat PGR
s bermakng berpengarml) felbuabp MACE (po= DG4, po= 0028, p = 0.004), Pada anslisiy sudfvariog
chitenkan 20 secar bermaking berpongarn ferlodap kgacdion MACE (R 206; 1K 95% 115408, g =
0,017}, Kesimpulan: dalam perelinan it ditemukan balnea J2-M memilik peagarsh bermatng serbordag MACE
setargrkan FOFIE vidak demrkan. Teman it avendhuking toar adenye pevon anflemapreradiamgan doakam famn
kerrdiovalar pada pasion SKA deges PR oelalin efiok ok pedy kondisi bronik focute on elronic gffec),

1
Kuta kuneiz beta2-microgliotulin, fitvetdast growth facter 23, sindvom bovomer akud, migor adverse comlios
event.

ABSTRACT

Backgronmd: chronis Bidney disease (CRD) increases the severiny and risk ol martality in acte cormnry
svudronme (ACK pattens, The rode of §2-M as o floaoen and inflemmarion marker ond FGF2E as o CRD-MBD
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prescesymoarker gl Be sigpdficmad e :Jr;.mnpl'r_rnm'rq,_w i ACK werth CKID perpientn. ﬁnﬂ#uﬂm firdhedevmtine
the axsaciaton of 12-M and FGF23 with mafor adverse cardiac event (MACE) tn ACK patigats wirk CKD,
Methouts: we wrned crovey sectiora! ared e tve cofartanalvaisfor MACE. We collvored ACS parionty wish CRD
cemrreetatively frome Semieey il Ogtober 2008 ar De Clpio Man gk Genero! o, Date were ana{yzed
roxfug fogrintic regresvion and Cox s Proportionad Hazand Regeicosion. Resilie: o towal of 17 patients were selecied
aoeording o @Ry criteria, S tyvartate analysts, J2-M FGFX3, and stage of CKD bad sigrgfeean association
with MACE gp = 0i0/4, p=(h026, p = 0044, regpectivelyl. fn andthvarae aaabos, 42-M - b nor FGEF 23- was
significandy asseetaled with MACE fadfusied HRE 206 CIF% T IE405 0 = 00N T) Concliusisn: J12-M wuas
significantly associaled with MACE, while FGF23 v mot s, This finding sugmorts fee mode of dnflammliog in

Eka Gingnjar

cavdicviascular opicomes g ACE wish CKD poarienr through acne on chmonie affect,

Keywards: betatemiceontobuling flroblass growth focior 23, acute comuary svadreome, mafor adirg
cardiod ovemt
IHTQDUCTI'DH hyperparathyrmdism, end \l"lt:lmm.'l deficiency

Cardiovascular disease is one of the main
causes of death globally, and coronary arery
disesse (CADY contributes o more than half of
cardiovascular disease.' CAD manifests wadely
from asymptomastic o noute cornmry rome
(ACS). Based on previous studies, chronic
kidney disease (CKD) incresses the risk of
severity und mortality m ACS patients, Bae EH ot
al reported 18% mortality in scutgggryocardium
imfarct patients with plomerulus filtration rote
(GFR) <15 mL/min1.73 @' compared 1 1.2%
in patients with GFR >80 mUfmin/1.73 m?,
CED patients also hove o high prevalence of
L'D.Elli.'l."f heart failure (CHF) which might
b related to the progression of the remodeling
process, left veninicle hypertrophy (LVH), and
systolic and diastolic dysfunciion.

Several studies reported that chronie
inflammatory process, through the increased
chemolaxis and inflammatory medistor
activities, resulted i endothelial injugggand
accelerated the atherosclerosis process,” Betal-
microglobulin (2-M} is o component of major
histocompatibility complex (MHC) Class L oa
polypeptide which potentimlly acts ns 4 local and
systemic imflammatory marker.* The increased
level of F2-M resulied in chronic inflammatory
process and endothelial injury.® Elevated levels
of 12-M as high as 1.58 mg/L ncrease the risk
of cardiovascular disease by 1.5 times and
maortality by 1.8 times.” Liabeuf, et al.” reported
[52-M increases as the stage of CK D progresses,
espocially at siage 4.

Abmormal metabolism of minerals,

in UKD putients, also known as chronig kidney
dizease — mineral bone disorders (CKO-MBD),
was reported w0 be related 1gRpomse outcome
in ACS paticnts- with CKD. In CKI patienis,
FGF23 is thought 1o affect the metabolism ol
minerals . (Vitamin D, parathyroid hormone,
enlcium, and phosphate), especially in patients
with CED-MBD. FGF23 level increases as CKD
progreases.” Elevated levels of FGF23 might
increase the risk of coronary severity through
left wentricular hypertrophy (LVH), blood vessel
caleification, and Klotho swtus deficiency.”
Elevated FGF23 levels were alzo associated with
major adverse cardise event (MACE)." Comimon
puicomes of AUS, widely known as MACE,
consists of cardiovascular complications such as
myocardul reinfarction cerebrovascular disease
and stroke, pericarditis, cardiogenic shock,
heart Fﬁt. arrhythmia, sudden cardiac death,
urgent coromary artery bypass prafl (CABG),
and repeated percutaneous coronary intervention
{PC1) in one inputien adm ission,™

The rele of f2-M as a filtration and
inflammation marker and FGF23 as a CKD-
MBD process marker might be significant m
the pathophysiology in ACS with CKD patienis,
especially in relation 0 coronary severnty
and MACE. Patients with CKD have chromic
inflammation and may develop CKD-MBD.,
Theese twio processes, tlong withother causes, may
ciume atheroselersis, Atherosclerosis eventually
lepds w coronary heart disease and causes
remodeling and left ventricular hypertrophy.
This sequence then leads to heart fxlure that can
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result in major adverse cardiae evenis. In CKD
patients. structures identical to bone tissue ane
oceasionally found in atherosclerntic lesions.
The active process of trunsformation of smooth
musele cells info osteoblast-like cells then
resulis i vascular caleification'' Through the
CKD-MBD pathwoy, remodeling and LVH can
aceur direetly withowt going through the ¢lassic
process of atherosclemsis. As a resgy), heart
fiailure is more common, especially in advanggyd
CED." The sim of this study is to determine the
mssocintion of Bera2-Mieroghobulin | [12-M) and
Fibroblast Growth Factor 23 (FGE23) to major
mdverse cardiae event (MACE) in acute coronary
syndrome (ACS) patients with chronic kidney
disease (CED),

METHODS

Study Subjects and Sample Size

Study subjects arg ACS patients with CKD
wheo were admined to Dr. Cipte Mangunkusumo
General Hospital Jakarta and underwent
angiography berween Jamary and October 2018,
We excluded potients with incomplete medicul
reconds and patienis with severe comorbidities,
such as acule stroke, hepotie arhoses, chrone
inflammation disease, sepsis, auboimmune
disepse, amd cancer. We also excluded patients
lost o follow up.

Htlmnulgn and Procedure

Thas was an observitional study with cross
sectionnl and retrospective cohon design for
MACE. Data for this siudy were collected using
consecutive sampling methods (rom January
o October 2018, Data wene soquired I'n'rl the
imtensive cordine care unit (ICCLD and imternal
medicing ward a1 Dr. Ci Mangunkusumo
Gieneral Hospital, Jakana The protocol of this
study had been approved by the Ethics Committee
Faculty pf Medicine University of Indonesia with
ethical approval no. 0128UNIFUETIK2018
was issued on 1 2th Febmary 2018,

Case defimtions were based on ¢limcal
diugnmi-la'\:h!c coronary syndroime, which
includes ST-Elevation myocardial infarction
(STEMI), nonS T-Elevation myocardial infirction
(NSTig!). and unstable angina pectons (UAP),
were dingnosed based on clincal symptoms,

electrocardiogram, echocardiography, and
\'I:Ih:l:l cardiac engymes. Chronic kidney
discase was disgnosed based on clinical
symptoms, clevaied urea and ereatinine serum,
estimated GFR (eGFR) caleulation, and evidence
of kidney damage (presence of albuminunia and
structural abnormalities in ultrasonogrigghy).
fi2-M and FGF23 wene obtained from blood
samples snd measured using the enzyme-finked
immunosorbent assay | ELISA) method. Cut-off
pomis for 12-M and FGF2I wene determined
s receiver operating churscteristic (ROC)
analysis. MACE was followed up o 30 days
after admission by reviewing medical records
and commumnecating directly with patienis.

Data Analysis

[ata normality testing was done using the
Kolmogorov-Smirnov test, We initial Iyﬁd
hivariate analysis using 32 test. P value < (L05
was considered sigmificant. Significant varinhles
were included in multivariate analysis wsing
Cox's Proportional Hazard Regression {or
MACE, adjusted for diabetes mellitus,

RESULTS

From all patients diagnosed os ACS with
CKD who underwent angiography in Dr.
Cipto Mangunkusumo CGeneral Hospital from
Janunry to October 2018, a total of 117 patients,
mn.-;iﬂi.nm'ﬁll males (T7.8%) and 26 females
(22.2%), were included n Wi study based on
the criterin, The mean age in this study is 57,79
(5D 10.018) years old. MACE was observed
i 39.3% of patients, with the most frequent
events being congestivie heart failure, mortality,
and reinfarction. Total monality in this stady
wins 14.5%, ho . based on CKD stages,
mortality among patients with CKD stage 1-2,
Ju-3b, and 4-5 was 7.35%, | T.85% and 33.3%,
respectively. The most common risk factors
froan patient history were hypertension (63%%),
smoking hstory (62.4%), and disbetes mellins
(39.3%), Bascd on clinical dingnosis of ACS,
62.3% are STEMI, 1% are NSTEML, and 19.7%
are UAPR Based on oGFR, 81.2% patients had
renal dysfonction and were predominantly in
CKD smge 2. The mean of eGFR, was 62,52 mL:
roimiste’ 173 me, ( Table 1)
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Tahle 1. Charactesstic of study population

Varables H=11T
Gender, make - n (%) g1 {TT.8)
(ynars). maoan (S0 7. (1d)
Tmciors, n (')
- Dipbotes mallius 46 (38.3)
- Dyslipidemin 5 (20.9)
- Hypariension TH (65)
+ Dhbesiy 15 {128)
v 0(8E)
- Gmoking T3 (62 4)
ACS Dipgresis, n (%)
- ETEMI T3 ¢62.3)
- NETEMI 21 (18}
- UAP 23.418.7)
CKD Stage, n %)
- 4 22104
-1 48 {0 4
- 3a LU AR
- 3y 12{10.2)
. A 12 {10:2)
- 5§ W{r.7)
Idnay Fumclion
- @GFR, mLimind, 73 m', maan 625 {905}
50}
= .m]lmﬂ-lﬂmumﬁe W (252-518)
i f"“'“rm;"“ 1,18 {0.88-1.78)
MACE. (%) 48 {3 3]
- Blodality {145
- Simks 6451}
- Cardiogénic shock 6i5.1)
- Hear| Faflure 33 {20.3)
. Aerhythenin 87T
= Myocardal meinfacton 17 {14.5)

MACE was followed up 10 30 doys after
hospital admission and was recorded in 39, 3% of
patients. The most frequent events are congestive
heart failure, mortalivy, and reinfarction.
Seventeen patients died during the follow up
penod and the main causes of death wene siroke,
mycardial reinfarction, cardiogenic shock. and
mrrhythmia.

Cut-off point for f2-8M was determined
nt 266 mg/l (ares under the curved AUC
(665, sensitivity 63.83%, specificity 57.14%)
using recefving operating curve (ROC) (o
MACE anglysis. Cut-off poimt for FGF23 wus

&

determined ot 2100125 meg/L (AUC 0,564,
sensitivity 702 1 %% nnd spcca::it}' 52 B6% ), also
using ROC o MACE, [22-M fevel waselevated in

@4 patients with median 2,78 mg/L. FGF23

bevel was elevated in 51, 3% patients with median
214.95 pg/ml.,

Bivarinte analysis results (Table 2 showied
that fi2-M, FGF23, and siage of CKD were
significant for MACE. In multivariate anolysis
for MACE using Cox’s Propomional Hazard
Regression (Table 3), ($2-M was found 10 be
associated with MACE (HR 2.082 ¢1.113
1R05), p= 0.022). Meanwhile, FGF23 was
not associated with MACE (HR 1.749 (00964

1.173), p = 004t}

Further subgroup post hoe analysis showed
significantly different f2-M levels based on
CKD staiges. Figure 1 shows the J2-M elevation
curve and median differences based on CKD

Table 2. Bimraie analyss for MACE.

MACE
SR OR(C105%)  Pvalue

Main indepandan wanables

. pIM 2049 (1200-5T78) 0004

- FGFI 2353 (1.1=5.003) 028
Clinical voriables

- GRACE scom Bos7y

. ACStyps 1920 (08864 120) 0083

= CKD slage e
Echocarsoomaby vanables

= LV sysfolic lunction  {.504 [0.234-1.086) LT

= LvH DETI (331 444) 0.a0a

- L\Hiypa 0.500

= LV Dilababicn 2271 [DLBEaT-5514) 11085

e o

« LA dilatation 1045 (1,077 -R00F) 358

. 2"[:::"': 0819 (0.226-1178)  (.08§

Ehs.mnm-mm propariional Hazand
ragrasalan of B2-M and FGF23 1o MACE.

Variables HR [T 85%) lul:l.ll i i
[LER
= Crude HR ORI M -3BE) o0z
Adpatnd HR
+ Dt moliiun 296 (1.15-408) 0T 3.56%
FGFE
= Crude HR 175 008 - 1171 0068
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Figure
FGF23 (B) in ACS patiands with CED

stages. 1t should be noted that there wis a spike
in elevation after CKD stage 4, There was no
significant diffcrence in FGF23 levels in all
CKID ginges, Independent 1 test was wsed 1o
further evaluate the dilference between [B2-M
anel FGF23 levels based on MACE. There was
a significant difference in 2-M level based on
MACE occurrence { mean difference 1597 mg/L,
p = 0.004), whereas there was no significant
difference in FGEL level,

Hozard function analysis for MACE in 30
days usmg a Kaplan-Meicr Curve {Figure 2)

showed a hazard difference between normal
and elevated f2-M groups (logrnk p= 04019},
However, in norml and elevated FGF23 groups,
there were intersecting events during the firn 5
days betweon the two groups, and after 5 days
there were no events in the normmal FGF23 group
{log mnk p = 0.069),

DISCUSSION

To the best of our knowledge, this 15 the
first study investigating the role of P2-M and
FGF23 in ACS paticnts with CKD. The patients

9
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in this study were in mild 1w severe condinons,
This might be due w the statws of Dr Cipto
Mangunkusime General Hospital as 4 national
tertinry hespital which generally sceepts refemral
pettients i more severe condition from secondary
hampifa b=, Total monaliy in this study wis 14.5%,
with ncreasing percentage in higher CRID stage.
This finding is in sccordanes with another study
that reported the monahty m ACS patients with
GFR <15 mL/min'1.73m" {18.3%) were higher
than patients with normal GFR (1.2%).°

As previously mentioned, f2-M. a
cell membrine stibilizer, was a potential
inflammutory mediator in local and systemic
condition.® [E2-M. cwstatin C and glucose level
contribute 1o the process of ﬁrm‘-ﬂl:mis
formation® Glecose level affects the formation of
advence glyention end products (A GEs), " AGEs
could modify [i2-M and affect the mechanism of
endotheliol injury. The modified a-M CRUSTS Do
merease n chemotaxes setivity, fumor necrosis
factor-a (TNF-u), mterloukin-1f (IL-1f) and
miterleukimn-6 (IL-6), which leads to chronic
inflammation process and endothelinl injury.
Further mechanisms include macrophage and
Iymphocyie recruitment, which accelerate the
ntheroselerosis plague formation and blood
vessel igadity, The findings in this study might
be caused by the characteristics of the patients,
who predominantly experienced STEML STEMI
5 often related to the mechanism of thrombus
disruption and thromboembalism, mther than
endothedial rigidity. The thrombus dismeption
and thromboembolism mechanism results in
predominanily single vessel discase. STEMI is
usually caused by obstruction in main vessels
and the rsk of plague disruption depends on
the composition, the sctivity of the connective
tissue in the plaque, and ploque ssze, Over balf of
infarct conditions are related to thrombus, which
causes stenosis, vasoconstriction, mfammation,
thrombaosis, and embolization. The extent of
miyeeardial necrosis i also relaed wthe location
and dumtion of ohsruction, myocardinl area and
the presence of collateral vessels"'

Meanwhile, FGF23 was mainly reluted
to remodeling processes which afTect the
development of Left Ventricle Hypertrophy and
fead 10 congestive hean failure. Several sudies

1y

repocted that FGF23 could indgpgcardiomyocyte
hypertrophy through the P1LC (phospholipase C-
yealeineurin-NEAT (nuclear factor of activated
T celly signaling pathway, FGF23 i5 thought o
sctiviie Klotho-mdependent FGF Receplor-4
(FGFR-4), a specific receptor in cardiomyoeyte,
and subsequently induce a nemodcling process,
resulting in LVH. """ Ageording to Deo R.el
al., LVH might cause dysfunction i diastolic
function and sl fibrillaton,'

Cut-off points for fi2-M were described in
several studes. In this study, the best cut-off
parint available was detormined to be 266 mg/L
with sensitivity 70,2 1% and specificity 32, 86%,
To get a more reliable cut-off poini, o larger
sample size would be required. Several studies
have atempled 10 determing the cut-off point
for FGF23, but proper and reliable cut-ofl poin
15 vet 10 be determined. This mighi be coused
by the wide range of possible FGF23 levels,
For this study, the cut-off point for FGF23 was
determimed to be 210, 125 mg/L with sensitivity
63 83% and specificity 57.14%.

O study found thar (f2-M was associated
with MACE. Hazard function with Kaplan-
Meter curve showed sigmificant diflerence of
MACE ocourrence in normal and elevared
f2-M gproups and posthoc subgroup analysis
also found a s pnificant difference i B2-M level
based on CRD stages. A study by Jin et al. found
that mmonocytes incubited with f2-M exhibin
i decrease i antigen presenting capacity and
decreased T cell type | response. However. the
growth and pobivity of those monocytes were
stimulaied by the increase in [L-6 and 1L-10.
Thus, f2-M might aifect the humoral immine
system and promote inflammatory response. ' A
study by Liabewf et al.® also found a significant
difference in f2-M level based on CKD stvges in
CKD-only patients. However, when compared,
the results in this study form o steeper curve,
with a notable spike of f2-M after CKD stage
4. These findmgs suppont the role of 12-M o
promote grealer |n.ﬂ.ummnl.u|}' FEEPOMSE i0 an
poule stte in ACS patients, especinlly iUt occurs
i an existimg chronie inflammation stafe such as
in CKLD patients.

Meanwhile, FGF23 was not found 1o be
associted with MACE. Hazard function curve
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and subgroup analysis yield similar results,
This might be due to the study design that
obseeved patients in acute stale when ACS
oceurred, meaning any FGF23 elevation bafore
ACS ocourred was not observed, Furthermore,
observation and follow up duration in other
studics were longer. FGF23 might only refect
chronie conditions, which would increase
over time as CKD progresses,” while patients
abserved in this study were in an acute smie.
This difference could affect the measurements
and viehd difTerent results from previous studies.
Previous studies found a significant effect of
FGF23 on cardiovascular risks in patients
wilhout acute comdition over a longerobservation
duranion, * ' Gunerrez ¢ al.” and another colvornt
study with 2 gmgr observation also reported
that increased FGF23 level is associated with
muortality.

This study met the minimum sample
requirgment according to amitial caloulation,
However, some variables showed abnormal
distribution, especially FGF23. The wide mnge
of FGF23 level and luck of further dilution might
afficct the results of this study,

Based on the results of our study, we
formulated & theory of mechanism of acute
inflammation in ACS patients with CKD. Figure
3 illustrtes how UKD patients undergo chronic
inflammation and CKD-MBD, indicated by
the increased of f2-M und PGF2Y level These
processes, slong with other ¢lassical mechanisms
such as diabetes, lead o atherosclerosis, which
results m coronary heart discase, Subsequently,
coronary heart disease might mgger cardine
remaodelmg and leit venincle hyperrophy, which
im thee end will increases the nsk of MACE.

Figna 3. Hud'lmlln:lrrﬂnnm-:n?m carohary Kyndroma patien! with chonic kidnay dissans cn MACE. | 1) In Bha ovant
al ACSE, sl rugluing of afhemamal plague causes ACS, |2) which raiseaie-M leval in ayslems croualion, which incrs es in
accordance in (e severiy of CED. (1) High level of B2-M tiggors sysismic acuts in process (4] Through rising of
THF< IL-18, LB and chamotasis. Acits condtion of ACS may acute hagr ladume which can cause MACE (5 This
acutn imflammation causes mised MACE peovalence in ACS patiand CKO,

Anhbrgviations: ACS, acuse comnary syndroms;, CED, chronic kdngy diseass; 1L, intersgon; MACE. major advnrse castiac
avent; TMF, lumor necrasis facior
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CONCLUS

In this study we found that f2-M was
sipnificantly associsted with MACE 30 days
after hospital admission, while FGF23 was not.
These findings suppart the role of inflammation
in cardiovaseular oumcomes in ACS with CKI
paticnts through peute on chronie effect. [12-M
anid FGE23 might be associated with myocandial
remoddeling processes, which subsequently cause
left ventricle hypertrophy and congestive heart
fuifure,
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