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ABSTRACT 

Objective: 

The state of being obese ha been g 'n 'roll m . m many 

clinical c ndition . 11 w v r, it h s l ' 'n sh ' n in ' 'rt 1in s ·ttin•'. thnt b ity might be 

protective and had better ut 

This tudy wa onduct d t 

and outc me after per utancou 

ast Asian p pulation. 

Methods: 

" b ity paradox' . 

th r I ti n. hip tw n body ma s index (BMI) 

l) in a multi-ethnic South 

This is a retro pective study of anonymized data obtained from the Malaysian National 

Cardiovascular Disease Database - Percutaneous Coronary Intervention (NCVD-P 

registry. 28,742 patients from the NCYD-PCl registry who had their first PCI b tw n 

January 2007 and December 2014 were included. Those without their b dy ma ind x 

(BMI) recorded or BMI le s than 11 kg/m2 or more than 70 kg/m2 w re ex lud d. 

The patients were di ided according to their BMI group , and th ir a tin 

characteristics angiographic profiles and medicati n up n di hargc w r 

In-ho pita! d ath major adver e ardio a cular event MA 

complication between differ nt BMI group 

hazard ratio HR) for I-year mortality after P I among the BMI group w r al 

calculat d. 

Result : 

Th I aticnt ' w ·re di id ·d int ~ ur gr u1 ; uncl ' rv eight Ml I . kg/m· , n rmal 

Ml BMI 18. t 1/ 1112), v ·rweight BMI 2 t <27.5 kg/m2) and 
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?:.27.5 kg/m2). Comparison of their baseline charact ri ti th t th 

was younger, had lower prevalence f m kin but hi 1 h r f diab t 

hypertension, and dyslipidemia. be c pati ' nts " t' m I\: lil l ' t hav multi- e el 

disease, but le ser inv lvement f th , L n nt ·ri r 

was no difference fi und in t rm. r 

complicati n afl r P 1. Multi ri bl 

) artery. h re 

and va cular 

r gr ssion analysis 

sh wed that compar d t n rmal Ml gr u , th und rweight group had a non­

significant diffi rencc (HR: 1.02, p=O. 5_ ' hil th o erweight group had significantly 

lower ri k of I-year mortality ( IR: 0.71 p=0.005).The obese group also showed lower 

HR but this was non- ignificant (HR: 0.78 p=0.056). 

Conclusion: 

Using Asian specific BM! cut-off points, the overweight group in our study populati n 

was independently as ociated ith lower risk of I -year mortality aflcr P I 1npar d t 

the normal BMl group. 
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CHAPTER 1: INTRODUCTION 

Obesity is defined as the tat' of h in) )ms:ly flt r v 'rw ight. Body mass 

index (BM I) has been traditi nal ly u. d t :i 'fin' l sity, in whi 'h n · rding to World 

I lealth rganizati n (WI l la , ifi nti n, n kg/m2 to 30 kg/m2 is 

considered overweight, while a BM l f kb/nr r m r 1 nsidered obese (WHO, 

2000). The prevalence f obesity had b n in r a in0 a hown by Ng et al. (2014) that 

the proportion of adult with a BMl of 25 or gr ater had increased between 1980 and 

20 13 from about 30 to 38% in women and from about 29 to 37% in men. They also 

estimated that in 2013 more than 2 billion people in the world were overweight or 

obese and about 671 million of them were obese (Ng et al., 2014). 

In Malaysia, the prevalence of overweight and obesity has also been incr a in0 

steadily for the past years. According to the National Health and Morbidit urv 

(NHM ) 2015, a population based survey involving all the tate in Mala ia, th 

national prevalence of overweight, obesity and abdominal obc ity had in r a ed b ' 

0.6%, 2.6% and 2.0% respectively as compared to previous finding in 2011. h 

prevalence of obesity in Malaysia was reported a 17.7%, which wa e n high r than 

the 13% prevalence of obesity globally in 2014 (In titute for Public H al th 201 S . 

verweight and obesity are generally a ociated with higher morbidit and 

mortality compared to those with n rmal BMI. It ha b en rep rt d in larg 

collaborati e analy e f multiple pr p cti c tudie that Ml ab 25 kg/m2 \J a a 

strong predict r f rail n1 rtality, and pc ificall , ach S g/m2 high r BMl a 

as iat d with ab ut 40% high r i cha mic h art di m rtalit Pr 

tudie' !lab ration 200 ). The e pro 1 ective tudie al wn that th v h , re 
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extremely morbid (BMI > 40 kg/m2) were found t ha th ir m diun urvi al r duced 

by 8 to I 0 years, compared to 0 to I car for p 'OI I ' "h ha i l l l t f -~ --7. kg/m2 b 

the time they were 60 year Id. 

De pile having p r r 

in certain condition 

chronic ob tructivc pulm nar 

Immunodeficiency Virus (HlV) I 

nl n:i m rt lit " it ha b n hown as well 

uld b pr t ctive. This includes 

PD), nd- tag renal failure and Human 

quir d lmmun Deficiency Syndrome (AIDS) 

(McAuley & Blair 2011 ). his int resting phenomenon is called 'obesity paradox' and 

from cardiovascular point of iew it was first reported in 1996 by Ellis et al. that 

obesity may be protective in patients undergoing percutaneous coronary intervention 

(PCI). 

As obesity has become a major health problem in Malay ia, it uld 

interesting to see whether obesity paradox also exist in our population. In thi tud , ' 

examined the prevalence of obe ity among patient underg ing P I and th diffi r n 

on demographic, clinical and angiographic findings among the different BMI gr up . 

We also examined the association between BMI groups and utc me aft r P l in ur 

multi-ethnic Malaysian population. 
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CHAPTER 2: LITERATURE REVIEW 

2.1 Classification of BMI 

B dy ma Ml v hi h h . l ' n tr iii n lly u d a an indicator of 

overweight and obc ity, i al ul I b 1 ividin n ' ' eight in kilograms by the 

square of one' h ight in met r . Th mo t \ id 1 u d BMI classifications are those 

first proposed by WH in 2000 and th alu ar as in the table below: 

Table 1: WHO 2000 BMl classifications. 

BMI range Classification 

< 18.5 Underweight 

18.5 - 24.9 Normal 

25.0 - 29.9 verweight 

30.0 and above bese 

30.0 - 34.9 la b sity 

35.0 - 39.9 la II be it 

40.0 and above la 111 be it 

Th rational of di iding int differ nt BM I gr up ' a t id ntif indi i ual 

and gr up h arc at increa ed ri k f 111 rbidity and mortal it . n i ht nd e 

indi idual ' had been ·h 11 I ha c high ' r ri ·k f cardi a ' • nd dia t s, 

and th ' ' t maj r n n- mm uni able di ·ca e ar" maj r gl al urd n WH . _000 . 

3 

Univ
ers

ity
 of

 M
ala

ya



However, it has been acknowledged that dif~'rcnt p pu\, ti n ' might ha diffi rent 

body proportions, and thi result 'U in <li lf·r'nt d' ' r'' f f \tn : b l\\ '·n differ nt 

ethnicities despite having the snm ' BM I v 1\11 s. F r . ,\lllf l '. i n p pulation who 

have mailer phy i u ' c mpnr I t th ·ir W st rn unt rp rt miJht hav higher 

degrees f fatnc at I r BM 1 lu ' .. It h m n trat d that Asian people 

had higher ri k of g tting car io nn t 'P 2 diabete mellitus at lower 

BMI values ( ecode-Dec da tud roup, _oo.., . 

In 2004, WH had att mpted to identif the BM! cut off points suitable to be 

used for Asian population. Despite retaining their recommendation to use the original 

international classification (a per table I), they however did recommend lower BMI ut 

off points for Asian people that requires public health action. The suggested cat g ri 

for Asian population were: below 18.5 kg/m2 (underweight), 18.6 - 23 kg/m2 (in r a in~ 

but acceptable ri k) 23-27.5 kg/m2 (increa ed ri k) and 27.5 kg/m2 or higher (high ri k 

(WHO 2004). 

In Malaysia, a obesity had become more prevalent, a lo al lini al pr ti 

guideline ( PG) was jointly published by the Mini tr f Health and Mala ian 

~ ndocrine and M tabolic ociet in 2004 for the management of b it . In thi 

the writing committee r commended u ing low r M 1 cut ff alu d fin 

overweight and obe e in Mala sian population ( ab! 2) and thi ' a imilar t th 

WHO 2004 recommended cla iftcation fl r A ian populati n a m nti n dab 
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Table 2: BMI classification based on Mala , ian P l f r th tnnng m nt f b it 

2004. 

BMI range lnssifi ·ntion 

< 18.5 ndcn ' ight 

18.5 - 22.9 N rmal 

23.0 - 27.4 ven eight 

27.5 and above Obese 

27.5 - 34.9 

35.0 - 39.9 

40.0 and above 

lass I Obesity 

Class ll Obesity 

las Ill besity 

Risk of o-morbiditi s 

L \\ but in r . d ri k of oth r clinical 

pr bkm 

rag 

Iner ased 

Moderate 

Severe 

Very evere 

2.2 Obesity paradox in patients who underwent P I 

As mentioned previous! de pile the common belief f p or r ut om m 

patients ho are verweight and be e the phen men n t rm d ' b' it pa rad " h 

been demonstrated in many clinical etting , wher pati nt with high r than n rmal 

BM I had better outc me than tho e within the normal BMI range. In ardi 

medicine, it a fir t rep rt ·d b Iii ·t al. in 19 6 that in pati nt 

r nor inter ' nti n (P I), th BMI r ng f _6 t 

than 5 kg/m2 had b ttcr ut me · than th e ith Ml I th n _ k m. th r 

than P I, be ·it pa ratio · as al cen in atrial fibrillati n, h art failure and after 
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coronary artery bypass grafting (CABG) (McAulcy , Blair, _Q l l ). Man pr 1ous 

studies had been conducted mainly 111 th' W ' St 'rn c untri 'S mv tigat the 

the previou studies done t in c tigat th r·I \t i nship l 't\\ ' n Ml and outcomes 

after P I. 

Table 3: ummary of previou tudi inv tigating a o iation between BMI and 

outcomes after P I. 

tudy, country P I indication ample Outcomes BMI group with 

Ellis et al. ( 1996), 

Ohio 

Gunn et al. (2002) 

Ohio and North 

arolina 

Gruberg et al. (2002), 

Washington 

Byrne et al. (2009) 

anada 

Kang et al. (2009) 

South Korea 

Kaneko l al. 20 I ), 

Japan 

size 

(n) 

ACS stable angina 357 1 

A 6271 

ACS, stable angina 9633 

A 38,346 

stable angina 

T Ml 824 

/\ , table angina 1205 

In hospital death 

mplicati n 

within 30 day 

I -year mor1al it 

MA and I - ear 

mortal it 

I - ear m rtality 

In-ho pita! and 

o erall m rtalit 

M/\ · ,All aue 

d ath, r admi i n 

~ r h art ailure 

best outcomes 

0 -

?, 0 

l - 0 

?,17. ~ 

?, 0 
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Kang et al. (20 14 ), 

New York 

Numa awa ct al. 

(2015), Japan 

rcgory ct al. (20 16), 

anada 

olroyd et al. (20 17), 

United Kingdom 

ACS, stable angina 

/\ , tublc an Ill 

/\ • stabl n in 

/\ , tab! angin 

780 

10,l ·L 

lrg t I ·i n 

r ., a: ·ul 1riz 1ti n 

within I ) ,1r 

In - hl :pitnl 

' mpli ' ati n 

a cular 

mplications 

Mortality at 30 

days, I year, 3 

years, 5 years 

~-9.3 

25 - 30 

~30 

25 - 30 

• AC , acute coronary ndrome; BMl, body mass index; MACE, major adv r e 

cardiovascular event· T Ml, ST-ele ation myocardial infarction. 

As can be seen in Table 3, most of the studies were done in Western countri , hi! 

tho e conducted in A ia were done in Japan and outh K rca only. Thcrcfi r , m r 

researches are r quired to e amine the relationship between Ml and ut m' l'tcr 

P I in the A ian population, and whether our local population also c hibit imilar b tt r 

outcomes in the obese group as those demonstrated in the We tern untri 
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CHAPTER3:METHODOLOGY 

3.1 Research Objectives 

I. To examine the prevalcn c 

2. To examine the dcm graphi 

dif~ rent Ml gr up . 

3. To examine the associati n b tw n BMl gr up and outcomes after PCI. This 

includes in-ho pita! outcome and mortal it 1 \ ithin 1 year after the index PCI. 

3.2 Research Hypothesis 

We hypothesize that there was no differences between different BMI groups in terms of 

outcomes after PCI. 

3.3 Research Design and Data Source 

This is a retrospective analysis of anonymized prospectiv ly coll ct d data fi r 

patients who underwent PCI between January 2007 and Decemb r 20 14. Th data \ 

obtained from the Malaysian N VD- P I regi try. This registry which was tabli h d 

since 2007 is an ongoing obser ational prospective regi try of patient who und r. ent 

P l initially from eight participating centres and for the la t r port data wa obtained 

from fifteen participating centres in Malaysia (Ahmad & iew, 2016 . on e uti 

patients age above 18 ears Id undergoing P I were included in the data a e. h 

ca e wer initiall n ti lied u ing data ab traction form Appendi A , om pl ted at 

ca h ite b int ·r ·nti nal cardi I gi t , m ·dical hni i n. 

Th' ' w re mpil d and later tran cri ed int an nline web a d ntraliz d 
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database which was encrypted with security pa word um 

al., 2008). 

The initial n tificati n ompri ~d f inf rm ti n in 'lu iing: d mographics, 

clinical status, clinical c aminnti n nd b \in inv tigation , previous 

revascularization cardiac tatus at th tim f P I, th t rization laboratory visit 

(including adjunctive pharma th rap , P I pr dural d tails, procedural outcome 

and clinical status at discharge (Liew t al. _008) ( ee Appendix A). Subsequent follow 

ups were made via phone calls at 30 da s, 6 months and 12 months after the index 

procedure. The status of the patient (dead or al ive) at follow up was recorded and any 

death status reported was cross-checked with the national death registry. 

3.4 Inclusion and Exclusion Criteria 

All patients from the N VD-P I registry with plausible BM! ( Ml 11 - 70 

kg/m2) who underwent PCl between January 2007 ti II Deccm er 20 14 wcr includ d in 

the analysis. Those with BMI less than 11 kg/m2 or more than 70 kg/m2, r mi mg 

BMl data were excluded from the analysis. For those atient who had m r than ne 

admission for P I within the tudy period only their fir t admis ion were includ d in 

the analysis. 

3.5 Data Collection 

In ur tudy, 6 0 I 0 pati nt who had their fir t P I d n t een Januar .... 007 

and D c ·mbcr 201 4 w 're id ·ntificd. he indi ati n fi r P I in lud d th fi r a ute 

r nar ndr m (A ) and n n-a utc r nary yndr me n n- ' a 
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defined as either unstable angina, Non T-clevation m ardi. 1 infar ti n ( TEMI) or 

ST-elevation myocardial infarction ( T Ml). N n- in ·tu j d th wh had table 

angina, positive functional ischemia tc t r p siti ' ri i l ' im lging t' t. 

Those with BM! (deriv d ut m ti II 1 fr m h ' i2.ht nd' ight) r corded in the 

database were included in the tu , an fi r th p ti nt ' h had r p ated PCI done 

at later date, only th ir fir t P r in Jud d in th anal sis. We divided tbe eligible 

patient into four different BMI categoric · und n eight (<18.5 kg/m2), normal BMI 

(18.5 to <23kg/m2) overw ight (23 to <27.5kg/m2) and obese (?:-27.5 kg/m2). The cut 

off values for these different BM! groups were based on the lower BMI cut off values 

for public health action suggested by the WHO for Asian population which is also used 

by our local Malaysian obesity clinical practice guideline (WHO, 2004). From the initial 

36,010 patients identified 7 268 patients were excluded from analysis due to eith r 

missing BMI values or having implausible BM!. 28,742 patients then r main d an 

were included for analysis. 

3.6 Data Variables 

Data were collected for demographic characteristic (age, g nder thni it , 

BM! smoking status), premorbid conditions, and pre iou cardi a ular hi t r , 

(pr vious histories of PC!, coronary artery bypass graft ( AB ) surgery m ocardial 

infarction and heart failure) . Premorbid condition collected includ d diab te m llitu 
' 

hypertension, dyslipidemia, and renal impairment ( erum creatinin > 200 µm o\/ 

Indi ati n · fi r P I and the angi graphic finding fi r all th dur 

during the patient' fir t admi ion were r rdcd. Multi- e el di a wa d fined a 
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having two or more coronary arteries with >50% steno i . he r nary where 

the intervention was done and the type of tenting mpl a ' II. The 

medications upon discharge after the inti', P l' r' nlsl .i ·um nt -d. 

The outcomes f intcrc t r in-h spit m li 

during admission and within I ar aft 'r th m : P l. In-hospital complications 

included death va cular c mpli ati n r n ' m j r ad er e cardiovascular events 

(MA ). Vascular complication in lud d bl eding access site occlusion, loss of distal 

pulse, dissection, and pseudoaneur sm ' hile MACE included periprocedural MI 

emergency PCI, emergency CABG, cardiogenic shock, arrhythmia, transient ischemic 

attack/stroke, cardiac tamponade, and new or worsening heart failure. 

3. 7 Statistical Analysis 

Patients were categorized into four groups according to their cal ulat d tl. 

Data for each BMI groups were compared for their differ nee . n 

were expressed as mean± standard deviation ( 0) and their difference mpar d 

using one-way ANOVA if they were normally distributed. Normality wa xamin db 

SPS skewness and kurtosis. ategorical variable were expr ssed a fr qu nci and 

percentages and their difference were analysed u ing hi- quare te t. 

To evaluate the association between BMI categories and mortalit within 1 ear 

their respective multivariable- adju ted hazard ratio (HR w r cal ulat d u ing x 

pr porti nal- hazard r gr ion model. The Ml categor 18.5 t <2 .0 kg/m2 (n rmal 

BMI) wa on id 'r d the refi r nee gr up. Yaria le in lud d in th m d 1 \J r n 
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by separate univariate analyses; those with p-valuc of <0.05 w re in Jud d in the final 

model, as well as those that were of clinical importnn '. 

To avoid biases in the c timnt s nn I I ss f p " r. mt in~ d to ti r the included 

variables (except for BMI) w r imput d usin,,, nmltipl imputation by chained 

equation , with five imputed data 

at random. Multivariablc 

r nt" . lvt L ing d ta \ re a urned to be missing 

n I h z rd r gres ion analysis was then 

performed with the imputed data t and th pooled results were obtained. 

Multicollinearity between the included variables was examined using standard error of b 

coefficient. All tests were two sided and a p-value of less than 0.05 was considered to be 

statistically significant. The assumption of proportional hazards for each covariate was 

reviewed separately by the means of log-minus-log survival plots. Hazard ratios w re 

reported together with the 95% confidence interval (Cl) values. All statistical anal 

were performed using SPS version 23. 

3.8 Ethic Statement 

The NCVD-PCJ has received ethical approval from the Medical R ear h and 

Ethics Committee (MRE ) under the Ministry of Health Malay ia and i r gi t r d 

with the National Medical Research Register of Malay ia (ID: NMRR-07-20-250). 
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CHAPTER4:RESULTS 

4.1 Patient Characteristics 

Between January 2007 and 0 mb 'r _Q l 4 \ ' id ntifi d 2 ,742 patients with 

BMI range between 11 to 70 kg/m2 th t und n nt th ir fir t P l from our NCVD-PCI 

database. he patient were divid d int 4 gr up a ording to their BMI values as 

shown in Table 4 and the di tribution of patient according to their BMI groups is 

shown in Figure I. here ere more males than females in all four BMI groups. 

Overweight and obese groups had significantly higher percentages of males (84.1 % and 

82.1 % respectively) compared to underweight (80%) and normal BMI (81.2%) groups. 

Among the three maJor ethnic groups, Malay showed significantly high r 

percentages recorded in the higher BM! groups, while hinese showed the pp it . 

omparing the mean age between the four groups, it can be seen that ther v a a 

significant trend of decreasing mean age as we move t higher BM I gr up . h 

opposite was true for systolic and diastolic blood pressure in whi h th I w r BMI 

groups had significantly lower mean systolic and diastolic blo d pre sure. he numb r 

of current smokers was also ignificantly higher in the underweight group (32._ %) 

compared with the obese group (25.7%). 

13 

Univ
ers

ity
 of

 M
ala

ya



Obese 
37% 

Body Mass Ind 
Underweight 

1% I Norm I BMI 
18 

Overweight 
44% 

Figure I: Distribution of patients according to BMI groups 

Table 4: Patient's baseline characteristics and clinical presentation on admission. 

nderweight Normal Ovenveight Obese P value 

Weight 

(n "' 435) (11 = 5168) (11 .. 12605) (11 .. 10534) 

Gender, n (%) 0.001 

Male 348 (80.0) 4198 (8 1.2) 1060 1 (84. 1) 8653 (82. 1) 

Female 87 (20.0) 970 ( 18.8) 2004 (15.9) 1881 (17.9) 

· thnicity, n (%) <0.001 

Malay 199 (45.7) 2183 (42.3) 5967 (47.4) 5977 (56.8) 

hinese 118 (27. 1) 1500 (29. 1) 3030 (24. 1) 1795 (17.1) 

Indian 78 (17.9) 1077 (20.9) 2649 (2 1.0) 2029 (19.3) 

the rs 40 (9.2) 403 (7 .8) 950 (7.5) 723 (6.9) 

Age (mean ± D) 61.4 ± 11.0 60.2 ± 10.4 57.9± 10.0 55.5 10.0 <0.001· 

BP on ndmis ion <0.001° 

(mean D) 

Systolic I 4. 28. 1 I 6.6 26.5 I 6.6 24.8 138.6 24.4 

Diu ·toli 72.8 1 .0 74. 12.5 76.7 12.2 78. 12.6 

Mis, ing 

\ ulue. 

II(%) 

0 (0) 

24 (0.1) 

0 (0) 

1 6 (4. 

14 

Univ
ers

ity
 of

 M
ala

ya



Current Smoker, n (%) 

Dyslipidemia, n (%) 

Hypertension, n (%) 

Diabetes mellitus, n (%) 

Renal impairment. /1 (%) 

l leart Failure, /1 (%) 

Angina pa. I 
2 weeks, /7 (%) 

Previous Ml, /7 (%) 

Previous VA, n (%) 

Previous P I, 11 (%) 

Previous ABG, /1 (%) 

PVD, n (%) 

Documented AD. n (%) 

122 (32.2) 

285 (69.9) 

288 (67 .9) 

1227 (27.2) 

34 I (70.3) 

34 8 (68.7) 

2922 (26.7) 

8678 (72.6) 

_)60 l- . ) 0.01- ~7 15 (12.9) 

61 l .0) <-0.001 1479 (5. 1) 

0.00 I 743 (2.6) 

127(30.0) 04. ('ll.l) .. .:! 14 .. ~) _\.,(0.c') 0.001 911 (3.2) 

21 (4 .9) 3. (6.6) tt07 (4. >) • 77 ( .6) <0.001 664 (2.3) 

23 (5 .5) 21 R 4J) 441 ( •. ) 411 (4.0) 0.0 5 759 (2.6) 

11 (26. ) '-- (- 4.4) .:!1 8 (- 4. 391 (2.l.3) 0.102 823 (2.9) 

I 6 (47.5) 2298 4 .8) 4 7 (4 .3) 45 7 (44.8) 0.104 1250 (4.3) 

11 (2.6) 94 (1.9) 262 (2.1) 204 (2.0) 0.549 686 (2.4) 

49(11. ) 719 (13.9) 18~ 6(14 .6) 1544(14.7) 0.155 8(0.0) 

15 (3.4) 182 (3.5) 485 (3.8) 392 (3.7) 0.755 12 (0.0) 

9 (2.1) 56 (I.I ) 95 (0.8) 64 (0.6) <0.001 694 (2.4) 

215 (50.9) 2544 (50.9) 6472 (53.0) 5456 (53.1) 0.042 826 (2.9) 

• BP, blood pressure; CABG, coronary artery bypass graft; CAD, coronary arter 

disease; VA, cerebrovascular accident; Ml, myocardial infarction- P I, 

percutaneous coronary intervention; PYO, peripheral vascular di a D 

standard deviation. 

• *p value based on One-way ANOY A test. 

In terms of previous medical illness and cardiovascular hi tory be e pati nt " r 

more likely to have diabetes mellitus hyperten ion, and d lipidaemia, ompar d ith 

the lower BMI groups. They were howe er less likely t ha heart failur mpar d 

with the leaner patients. There a no igni!icant differ n e not d b twe n the di D r nt 

BMI groups in term f previous myocardial infarction (M l), c rebro a ular a ident 

(CV A), and previous P 1 or AB . 
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4.2 Indications and Cardiac Status at PCI 

In general, there were more P 

to ACS in all four BM! gr up (Tobi 

ndu t ' I f r n n- in :Ii 'nti n mpared 

lower BMI gr up while the per ntog . f )r n n-A 

w r high r in the 

w r high 'r in the v rweight 

and obese groups. urther br akd 

among the BMI gr ups in t rm f dingn 

ignificant difference 

fun t bl angina NSTEMI or STEMI. 

However, in those with T MI, the ob 

class compared to the lower BMI group . 

group ' a more likely to have lower Killip 

Table 5: Cardiac status at P I. 

ndern•eigbt Normal Overweight Obese P value Missing 

Weight aluc , 

(n = 435) (11 = 5168) (n = 12605) (11 = 10534) II(%) 

Indication, n (%) 0.001 0 (0.2) 

A 164 (37.7) 185 1 (35.9) 4418 (35. 1) 3366 (32.0) 

Non-A 271 (62.3) 3301 (64.1) 8161 (64.9) 7160 (68.0) 

A type, II(%) 0. 0 9 (1.0) 

TEMI 86(53.1) 996 (54 .4) 2439 (55.7) 1776 (53.4) 

N TEMI 50 (30.9) 583 (31.8) 1390 (3 1.7) 1082 (32.5) 

A 26 (16.0) 253 ( 13.8) 550 (12.6) 469 (14.1) 

Killip •• class, n (%) 0.022 998 

I & II 60 (85.7) 720 (88.8) 1822 (9 1.5) 1312 (92.0) ( I . ) 

Ill & IV 10 (14.3) 91 (11 .2) 170 (8.5) 114 (8.0) 

P I post T ; Ml, /1 (%) O.Q7 1 

Primary (7.7) 51 (11. 7) I I (13.4) 91 (14.4) 

R u 2 6 . I) I (72.0 7 15 (73.2) 

la d 11 (28.2 7 1 ( 16. I I I . 78 ( 12. 
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• ACS, acute coronary syndrome; NST Ml, N n - le\ ation my ardial 

infarction; PCI, Percutaneous coronary int ·r cnti n; 

myocardial infarction; A un tab I angin l . 

ll. T- l vation 

• · included stable angina, p siti run ' ti n ll is h ·mi t , t. an p iti cardiac 

imaging tc t. 

• .. Killip cla ~ r pati nt with T f\tl nl 

4.3 Angiographic Profile 

Procedural characteristics were tabulated in Table 6. In terms of number of 

vessels involvement, the obese group had a tendency towards more multi-vessel 

involvement, and the underweight group had a tendency towards single vess l 

involvement. 

The characteristics of the lesions however did not differ much am ng th 

groups. There was no significant pattern noted in term of lesion type and le i n 1 n th. 

Left anterior descending (LAD) artery was the most commonly in 

compared to the other sites. Among the different BMI groups, the bes and erw ight 

group however showed significantly lesser involvement of the LAD c mpar d t th ir 

leaner counterparts. Besides this the bese group also had a higher pr portion f drug 

eluting stent (D ) u ed, and was also a so iated with higher hance f u ing the radial 

artery approach for va cular acce . 
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Table 6: Angiographic profile and lesion charact ristics. 

Angiography findings 

oronary disease, n (%) 

SYD' 

MVD" 

Lesion type, n (%) 

A&B l 

82& 

Lesion Length, n (%) 

< 20 mm 

> 20mm 

Target vessel, n (%) 

LM 

LAD 

L X 

R A 

Type of stent u ed, 11 (%) 

DE 

BM 

Other 

Va cular access, n (%) 

Radial 

Femoral 

ndcr 

weight 

140 (50.5) 

137 ('19.5) 

18 1 (37.1) 

307 (62.9) 

207(45. 1) 

252 (54.9) 

11 (2.2) 

256 (5 1.2) 

48 (9.6) 

12 1 (24 .2) 

296 (65 .1) 

97(21.3) 

62 (13.6) 

185 (44.3) 

239 (57.2) 

Nornll\I 

WciAht 

16 l) • t. 9) 

1546 (·18.1) 

2252 ( 9. ) 

3442 (60.4) 

2424 (45.3) 

2929 (54.7) 

12 1 (2.1) 

2564 (44.4) 

689 ( 11 .9) 

1358 (23.5) 

3545 (67. 1) 

11 00 (20.8) 

638 ( 12.1) 

2520 (50.4) 

• 94 t4 .'>) 

• 1 t -0. 1) 

_98 (38. 1) 

8606 (61.9) 

5759 (44. 1) 

73 14 (55.9) 

278 (2.0) 

6222 (44 .0) 

173 1 (12.3) 

3368 (23 .8) 

8785 (68.2) 

2675 (20.8) 

1422 (11.0) 

6492 (53.3) 

255 1 (5 1.0) 5897 (48.4) 

Ob . e 

1-4 (47 .2) 

4 9 (52. ) 

4459 (38.3) 

7191 (61.7) 

4863 (44.3) 

6109 (55.7) 

188 ( 1.6) 

5226 (44.0) 

1454 (12.3) 

2897 (24.4) 

7533 (69.9) 

2 174 (20.2) 

107 1 {9.9) 

5520 (54.4) 

4884 (48.1) 

P value 

<0.001 

0.248 

0.485 

0.480 

0.0 17 

0. 0 

0. I 

0.001 

0.00 1 

• BM Bare metal tent; D 

L X, Left circumflex; M , 

Drug eluting tent; AD, 

eft main tern · MY Multi-

nd ing· 

el di a e; R 

Right c r nary art ry· VD ingle ve el di ease. 

• "' ingle Ve f >50% ten in I r nary t m. 

• **Multi V · ·I Di ea e: e ion f >50% ten in ~2 coronar tern. 
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4.4 Discharge Medications 

Upon discharge from the hospital, th rnt' ~ r pr 'S ' ribin..! ' pmn. pidogrel 

and statin were the same for all gr ups. sn) 

beta blocker, angi tcnsin nvcrting 'nz m inhibit r 

II blocker (/\RB) were high r in th 

BM I groups (Table 7). 

Table 7: Medication at di charg . 

Medication on nder weight 

discharge, /1 (%) (11 = 435) 

Aspirin 39 1 (96.3) 

lopidogrel 39 1 (96.3) 

Ticlopidinc 5 ( 1.4) 

Beta blocker 263 (68.0) 

A E-1/ARB 235 (6 1.4) 

ta tin 369 (93 .4) 

nd 

or mal Ovenveight 

\ eight (n = 12605) 

(n =S168) 

4682 (95.8) 11493 (95.7) 

4548 (93.4) 11188 (93.3) 

168 (3 .7) 356 (3.1) 

3394 (7 1.8) 8645 (73.6) 

2948 (63. I) 770 1 (66. 1) 

4480 (93.4) 111 82 (94.3) 

• A -I, Angiotensin converting enzyme inhibitor· ARB 

blocker. 

4.5 Outcomes 

mpar d to the lower 

Obese P value 

(n = 10534) 

9674 (95.8) 0.89 

94 16 (93.5) 0.1 -

286 (3.0) 0.0 I 

73 12 74.0) 0.00 

6837 (69.7) 0.001 

9345 (93.6) 0.104 

Table 8 h w the in- h pital mplicati n aft r P l. Th re a a tr nd f 

wcr rate r in-h pita I death in the v ·rweight and ' gr up, aim t r a hing 

tali ti al i nifi an c (p- .057). There wa n ignificant dif~ r nee c n am ng th 
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BMI groups in terms of major adverse cardiova cular e ent ( l CE) and a cular 

complications. 

Table 8: Jn-hospital complicati ns. 

omplicalion , /1 (%) Under weight Norm I W ight 

Death 

MA E' 

Va cular 

complications" 

(11 - 435) 

6 ( 1.4) 

5 (1.2) 

I (0.2) 

(11 • 5t 6R) 

0 ( 1.0) 

70 (IA) 

28 (0.5) 

), n\ I •ht 

11 .. 12 05) 

89 (0.7) 

I 4 ( 1.2) 

71 (0.6) 

Obese 

(11 = 10534) 

68 (0.7) 

128 (1.2) 

56 (0.5) 

P value 

0.057 

0.879 

0.823 

• •MACE (Major Adverse Cardiovascular Event) included periprocedural MI 

emergency PCl, emergency CABG, cardiogenic shock, arrhythmia transient 

ischemic attack/stroke, cardiac tamponade, new or worsening heart failur . 

• .. Vascular complications included bleeding, access site occlusion lo of di ta! 

pulse, dissection, pseudoaneurysm. 

We performed multiple imputation with chained equations foll wed b 

proportional-hazards regression analysis of the imputed data et t compar th hazard 

ratios for I-year mortality between the four BM! groups. U ing th normal BM! group 

as the reference, the unadjusted hazard ratio (HR) fi r overweight and obe e group 

were significantly lower at 0.63 ( I: 0.50-0.80 p<0.001) and 0.69 ( 1: 0.54-0. 7 

p=0.002) respectively (Table 9). he underweight group had a higher HR f 1.06 but 

this was not statistically significant. After adju tment fi r the c variat th ight 

gr up remained t have significantly low r HR of 0.71 I: 0.55-0. O, p=0.005 

c mpar·d t th ' n rmal Ml gr up Table 10 . Th bee gr up al had a I w r IIR f 

.78butthi faildt reach tatiti al ignificane I: .61-1.01 p= . 5 . 
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From our analysis, we also found that other ignific. nt predi t r f 1-y ar mortalit 

after PCI were age more than 60, gender, diab ·t s, i •. lir i :i •min, h urt failur , r nal 

failure, ethnicity and A a th indi nt i n for P 1 r ll l 1 ). 

Table 9: nadjustcd hazard rati fi r 1- r m rt lit • ri k ft r P I b tween different 

BMI groups. 

BMI group* llnznrd ratio 95 % Confidence interval P ' 'alue 

nderwcight 1.06 0.55-2.02 0.868 

Overweight 0.63 0.50-0.80 <0.001 

Obese 0.69 0.54-0.87 0.002 

• BMI, Body mass index· PCI, Percutaneous coronary intervention 

• *Normal BMI group was the reference group 

Table I 0: Multivariate Cox regression analysis for predictors of I-year m rtalit aft r 

p I. 

aria hies 

BMI group• 

nderweight 

Overweight 

bese 

Male gender 

J\ge more than 60 years 

Diubctc · m llitus 

Dyslipidcmin 

J\ ' S 

Hazard ratio 

1.02 

0.71 

0.78 

0.74 

2.08 

1.40 

0.7 

2.04 

95 % onfidence interval P "alue 

0.53 - 1.95 0.952 

0.55 - 0.90 0.005 

0.61- 1.01 0.0 

0.59 - 0.93 0.011 

1.70 - 2.54 <0.001 

1.1 3 - 1.73 0.002 

0.58 - 0.89 0.00 

1.68 - . 8 0.001 
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Heart failure 1.74 I .24 - 2.44 0.00 

Chronic renal failure 3.45 2.71 - -1.39 <0.001 

Ethnicity•• 

hinese 0.67 0 .. -lU 0.00 

Indian 0.71 0 .•• -0.Q_ 0.009 

• /\ yndr 111'; BMl. B 

coronary int rvcnti n. 

• *Normal BMI gr up Ml gr up. 

• **Malay ethnicity wa the r fl ren ethnic gr up. 

• he hazard ratio ere adjusted for g nd r age group, ethnicity, diabetes, 

hypertension, dyslipidemia smoking status previous myocardial infarction, 

heart failure cerebrovascular disease, renal impairment, previous CABG and 

acute coronary syndrome. 
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CHAPTER 5: DISCUSSION 

5.1 Interpretation and findings 

In this study, we cxamin d lh' pt" \en ' f b~ it ' nd rweight among 

patients who underwent P I r a p ri d f rs ft m .... 007 to 20 14. Most of the 

patients were in the overweight gr up (44%), ~ 11 w db 1 th obe e (37%), normal BMI 

(18%) and underweight group (I%) (Figure 1 . This pattern was similar to the 

distribution of BM I in the general Malaysian population as reported in the NHMS 2015, 

in which 33.4% were overweight, 30.6% were obese, 29.3% were having normal BMI, 

and 6. 7% were underweight. In terms of the demographic characteristics, even though 

the obese group had lesser prevalence of smoking and were younger than their leaner 

counterparts, in general they had more cardiovascular risk factors such as diabete , 

dyslipidemia, and hypertension. The higher prevalence of these co-morbidities in ob 

people is a well-established observation and the proposed pathophysiology wa ob it 

is associated with beta cell dysfunction, abnormal lipids metabolism and activati n f 

sympathetic nervous system (Eckel et al. , 20 11 ; Klop et al. 2013; De Mar o t al. 

2014). 

Regarding the angiographic profile of the patients we found that ob pati nt 

in our population were more likely to have multi-ve s I disea e. Thi an e plained 

by the fact that obese patients have more cardiovascular ri k factors which would 

predispose to more extensive coronary vessel invol ement. We al o found that in our 

study po ulation, the leaner patient had higher rate of in I ement f LA art r 

c mpar d t the be e gr up. Thi might c ntributc to the poor r outcom in th 

under eight and n rmnl BMI gr up patient a we kn w that AD uppli m r 

23 

Univ
ers

ity
 of

 M
ala

ya



amount of myocardium in majority of patient . 1 lowever, thi 

are not able to validate in this study. 

an a umption that e 

Despite having higher preva1't1' f '11' iiov uhr ri k fo t r , ur tudy 

showed that overweight and bee pati nts W'r - 0 o m --0 o s likely 

to die within 1 year after P I mp r d t th" n rm l B 11 group. This survival 

advantage however was nly tali ti 11 niti nt in th ight group (p=0.005) 

but less so in the obese group (p=0.056). Thi m an that in our study population, the 

protective effect of higher-than-normal BMI ' as only significant in the overweight 

group but was Jost once BMI increased further into the obese range. Our study used a 

lower cut off values for overweight and obese groups compared to other studies which 

used the international WHO recommended values, and these findings might suggest that 

the protective effect of being overweight in Asian population occurs at a lower BM! 

values compared to their Western counterparts. The standard classificati n 

recommended by WHO for non-Asian population defined overweight as BMI of 25 t 

<30kg/m2, and obese as BMJ ~30kg/m2, as opposed to BMI f 23 to <27.5kg/m2 ~ r 

overweight and BM! of~27.5 kg/m2 for obese in sian population (WH 2004). 

The underweight group in our study however did not show any significant 

difference compared to the normal BM! group in terms of I-year mortalit . Th rat of 

in-hospital complications (MA and va cular complication ) al did n t di r 

significantly among all the BMI groups. 

ur finding were imilar t th e rep rted by ru erg t al. _002 in whi h 

verwcight patient had I wer m rtality at nc year follow u . In ntra t t our 

finding , their e c populati n al had ignificuntl better n ear ut m , and th ir 
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in-hospital complication rates were found to be lower in the e two group . Meam hile 

Gregory et al. (2016) found that obese patients had 10\ er va ulnr mplication post 

PCI, but no differences found in term or in-h ' pitnl mnj r 1dv ' rs nrdi a ular event 

(MACE) and death. These two stu<li 'S ho ' r w ' re ' ndu t 'd within We tern 

population, and they al u ed high r ut fl' Bt\ ll v Ju ~ f r v n eight and obese 

groups compared to our . 

Jn general, Asian have smaller physique compared to the Western population, 

and ethnicity is known to be a confounding factor in determining cardiovascular 

outcomes (Wild & McKeigue, 1997). Asian population also has been shown to have 

higher prevalence of cardiovascular risk factors at lower BMI values compared to 

Western population (Decode-Decoda Study Group, 2003). WHO expert committee 

therefore suggested using lower cut off points for BMI to trigger public health action in 

Asian population (WHO 2004). With regards to obesity and outcomes after P l in 

Asian people previously Numasawa et al. (2015) and Kaneko et al. (2013) did 

that leaner Japanese patients were associated with higher complications po t P l. h ir 

studies however used BMI definition based on Western population instead of th 

proposed for Asian population. Another study involving Asian population a b Kang 

et al. (20 I 0) from Korea, and they used lower BMI range for obese group imilar to our 

study. They found that obese patients with STEMI who underwent P I w r al 0 

associated with lower rate of I-year mortality. 

Our study is unique compared to these previous studies because: ( 1) our tud 

population was a multi-ethnic A ian populati n, c mpri ing three differ nt maj r ethnic 

group (Malay, hinc e and Indian), and (2) we used the lower BM! la ificati n 

which might be m re uitablc fi r Asian populati n. The finding fr m our tud and all 
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other studies mentioned above shows that having BMI abo e th normal rang does 

confer some protective effects in patients undergoing P I, irr tiv f th ir thnic 

origin and the BMl classification u ed. 11 W' nfi rred by 

having higher BMI demonstrated in our stud mi ,ht n t b' lppli bl th r A ian 

populations, mainly becau e f th di ff r ' n ~s in th 'ir thni ' dU ributi n, and th level 

of P I cxperti c between the untri mi ,.ht it~-r 11. 

From our study findings we also u p ct d that the relationship between BMI 

and mortality may not be linear. Previousl B rne et al. (2009) and Angeras et al. 

(2012) in their large registry studies further subdivided the obese groups into smaller 

subgroups, and they found that the relationship between BMI and mortality was actually 

U-shaped. Their studies showed that the mortality rates were lowest in the overweight 

and mildly obese groups, and highest in the underweight and the extremely obese group. 

As we only used four BMI groups to classify our study population this bim dal 

relationship was not very apparent from our result. Despite this the survival ad antag 

of the overweight group and the non-significant difference in survival at BMI ran 

above and below the overweight range seen in our tudy may point toward a - ha d 

relationship between BMI and outcomes after P I. This however need t b alidat d 

from further research using smaller ranges to divide the BMI values. 

From a practical perspective, however we would lik to empha ize that w d 

not promote either overweight or obesity. The current recomm ndation that e r 

patient should aim to achieve normal BMI and practice healthy life t I r main d. Th 

results from this tudy i merely an b er ati n ~ und in thi ific h rt and h uld 

n t be mi qu tcd. The v -rail h alth benefit of lo ing w ight ar till much m r 

mpar d t the pr t tiv > cf~>ct f being v rwcight in crtain di tting . 
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mentioned previously, higher BMl had direct effects on oth r om rbiditi and 1s 

associated with higher overall morbidity and mortal it . 

5.2 Mechanism of obesity parado 

The potential underlying m h ni m ti r b ity paradox is still 

poorly underst od. lt ha b n p tulat d th t bilit ting hr nic disease and older age 

are usually associated with compromi ed nutriti n, impair d physical function and 

reduction in lean body mas hence lo r BMI (Dixon et al., 2015). Therefore, this 

group of patients may ha e lower tolerance tm ards the stressful state related with PCI 

and the complications afterward. Overweight and obese patients are also more likely to 

be adequately treated with intensive pharmacotherapy due to their higher prevalence of 

comorbidities and younger age, and this would lead to better outcomes compared t 

their leaner counterparts. 

Adipose tissue itself is an endocrine organ which secretes vari u bi 1 gi al 

mediators called 'adipokines' and some of these may explain the cardiopr t ti 

effects in obese people. For example, lower level of adiponectin which i e n in be 

people, has been shown to be associated with better outcomes in patient ith pr -

existing ischemic heart disease (Beatty et al., 2012). Adipose tissue also produc tumor 

necrosis factor (TNF) receptor that is thought to neutralize th deleteriou ffe t f 

alpha on the myocardium (Mohamed-Ali et al., 1999; Ferrari 1999). 
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5.3 Limitations 

We have identified a few limitati n t ur ·tud '. Fir.:-t. thi i a retr p ctive 

data analysis which were obtained fr m N 0-P 1 r gi. try dnt ba . Th re were 

missing data in m t f the po ram t r. studi' :t, nn :l th t' w' pnti nt ~ h wer lost to 

follow up after di charge. /\ also a possibility 

of unmeasured or re idual nfi unding. p ibility of changes in 

patients' lifestyle within 1 year after th PCl, nd thi could affect the outcomes as 

well. 

Second, we did not divide further the obese group into smaller subgroups (mild 

moderate, severe obesity) as per classified in obesity guidelines (Table 1 & 2). This ma 

introduce bias when analyzing them as a single group, because as mentioned before it 

has been shown in some studies that severe obesity (BMI >40 kg/m2) had poor r 

outcomes than the normal and mildly obese groups (Byrne et al., 2009; Ang ra et al. 

20 12) 

Third, despite being widely used as a surrogate for obesity, BMI ma n t b th 

best proxy for central adiposity. Instead, waist circumference (W wai t-to-hip rati 

(WHR) and waist-to-stature ratio (W R) have been shown to be a b tter pr dictor of 

abdominal obesity compared to BMI ( ong et al, 2013), and our regi tr did n tin lud 

any of these measurements. Previous studies ha e also shown that central obe it 

measurement such as WHR was an independent predictor for cardiova cular outcome 
' 

and combining such mea urement ith Ml might be upcri r than u ing BMI al n 

(Kragelund t al, 2005; utinho et al., 2013) 
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Fourth, the BMl calculated in our registry was taken at one point in time only, 

and this failed to take into consideration any r c nt ' ight 1 , whi h could be 

triggered by declining health status f th pati 'nt. Fit1h, ur :tudy annlyz d ight ears 

of collected data, and in the current 'rn or rnpi 11 ' '\' 1 ' in l int rv 'nti nal cardiology 

field , the t I and technique f P I hn 

wide timeframe, hence may affi t th a th t pnti nL w 1 g n rally treated and their 

outcomes. 

Finally, as our data was coll cted from up to fifteen different centres, there was 

some clustering nature of the data with more data collected from the larger and more 

well-equipped tertiary centres. This clustering effect was not accounted for in our 

analysis and might have resulted in bias to the outcomes. 
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CHAPTER 6: CONCLUSION 

Our study showed that except fi r m kin 1 , th' tnditi n l 'nrdi 

factors such as diabetes mellitus, hyp rt 'nsion ml i:stir id -miu W'r' m r prevalent in 

overweight and obe c pe pie und r 1 in, P l. ·spit' th ' finding , verweight 

patient were fi und to have 1 w r ri. k f ' th within l y r aft r PCI compared to 

patients with normal BMI. he gr up h w v r fail d to show any significant 

survival benefit in thi stud . This ad antage of b ing overweight needs to be 

interpreted carefully as we also noted that higher BMI patients in our cohort were 

younger, had more P I for non-A indication and lesser LAD involvement. 

To our knowledge, there was no previous studies that have demonstrated obesity 

paradox in our Malaysian population. Therefore, it would be interesting to have forth r 

researches in the future to determine whether the protective effect of being overw ight 

seen in our study is also present in other cardiovascular and non-cardiovascular tting . 
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APPENDIX A - NATIONAL RDI V CULAR 
DISEASE DAT ABA E (P 1 R I TRY) 

NOTIFICATION F RM 
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NATIONAL CARDIOVASCULAR DISEASE DATABASE (PCI REGISTRY) 
NOTIFICATION FORM 

,(ruction· c 1 . 
· amp ete this form to notify all PCI admissions at your centre to NCVD PCI Registry. Where check bo es 

::_e provided, please check(-./) one or more boxes. Where radio buttons ®are provided, check(../) only one option . 

For NCVD Use only: 

Centre: I 
ID: I 

Reporting Centre : B. Date of Admission (dd/mm/yy): 

CTION 1: DEMOGRAPHICS 

MyKad : I IJ-ITJ-
Other ID Document No. 

®Malo @Female 

.._[_.._I __.._.__.L_.._._-ll (write DOB as 01/01/yy If ge Is known) 
6b. Age on admission: 

®Malay 

®Chinese 

® Indian 

®Punjabi 

®Orang Asll 

® Kadazan Dusun 

ntact Number: (1): 

@TION 2 : STATUS BEFORE EVENT 

® Melanau 

@Murul 

® Bajau 

@Bldayuh 

@lban 

@ Other Malaysian, specify: 

(2): 

. H pit I RN: 

® Malaysian ® Non Malaysian 

rn (auto calculate) 

® Foreigner, specify 

country of origin: 

® Never ® Former (quit >30 days) @ Current (any tobacco use within last 30 days) @ Not Available 

-:=:=-::--------~®~Y_:e.:_s.....,:®~N:_o _®:•~N~o:l_:k:.::no::_:wn::___j f) Documented CAD ® Yes ®No ® Not known 
Hypertension 
-::---------®.::•:__Y.:_e:.:s:__:®:::...:.N~o~_::®~N:.::o~t k.::_n:.::own=~ (Presence of >50 % stenosis on CTA, angiogram or ischaemia on 

I 
I 

I Diabetes functional cardiac imaging such as nuclear, MRI, echo. Positive treadmill 

: ~ ~~~ oo·~~;;;; ··oo-;;;;-;;~~:~:~;:;~~;;;;~~~;:~°""-·i ~-le-sl_o_r_h-ig-h-Ca-lc-i-um-sc-o-re_a_l_on_e_a-re--no-t-SU_ffi_IC-ie-n-t)-------~ 
Family his~~....... ............. .. .. .. ...... . ............................................... ... . ............. .. . ..... .i 

g) New onset angina (<2 weeks) @Yes @ No ®Not known 

@Yes @ No @Not known 
cardiovas ? of premature ®Yes ®No ®Not known 1--------------------------....J 
(1st d cu ar disease 

h) History of heart failure 

i) Cerebrovascular disease @Yes® No ®Not known 
egree relativ 'th . 

<65 y/oid 'f F e WI either Ml or stroke; <55 y/old if Male & 1 emale) 

) hMlyocardlai Infarction 
story 

r--....__ 

®Yes ®No @ Not known 

J) Peripheral vascular disease ©Yes @No 

k) Chronic renal failure ©Yes® No 
(>200 µmoVL serum creatinine) 

ECTtON 3 · 
'-..::. · CLINICAL EXAMINATION and BASELINE INVESTIGATION 
Ant~ropometrlc: a. Height: I I (cm) [!:] Not Available 

b. Weight: 
D(kg) [!:] Not Available c.BMI: r-:.:...:c· 

H~rate 
(It tt1111 Of PCI)· [I I I 3. Blood pressure a. Systolic: 
~. beats I min (at &tart of PCI): 

b. Diastolic: 
Base11ne 

@Not known 

@Not known 

I I 
(auto calculate) 

(mmHg) 

(mmHg) 
creauntne· [ I I J · 0 micromol/L 

5. Hb A1c: I I I I. 0 mmoVL [!:] Not Available 
t--.:.:.:..::: ' . [!:] Not Available 
la. Totai cholesterol: 

[ 6b. LDL Levels: r-r---...___ I I J · 0 mmol/L [!:] Not Available I I I 1.0 mmol/L [!:] Not Available 888elfne ECG: 
~- [!:] Sinus rhythm 00 Atrial Fibrillation 00 2nd/ 3rd AVB 00 LBBB 00 RBBB 
• Glomeru1ar 
~tration Rate a. MORD: I I I l. D mUmln/1 .73m2 b. Cockcrofl-Gault: I I I 1.0 FR): mUmin 

' 0 rtnula: (auto calculate) (auto calculate) 
GFR (Modification '' ·115' .-02i>J GFR of Diet In Ren I Disease (MORD) . 186 x (serum creatinine [mlcromot/L] / 88.4) x (age) 

(Cockcroft-Gault formul ) : Male : 1.23 x (140. Age) x Weight (kg) I serum Creatlnlne (m cromol/L) 
ECTJO Fem le : 1.04 x (140 -Age) x Weight (kg) I serum Creatinlne (mlcromol/L) 

N 4 : PREVIOUS INTERVENTIONS 
• fttv!ou1 p~ 

x (0.742 if female) 

. ~Yes ®No 
@ No 2. P,eylout CABG. 

Date of most recent CABG (dd/mm!yy): rn1 I 
[!] Not Avallabl ................. 

lut upd t d O /02120 1 • Uml 11111 tl II le.It re co111pul1ory to bn fill d In 
Page 1 of 4 
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@NYHAI @NYHAll 

@ I No clinical signs of HF 

@ II Left Heart Failure (LHF) 

b. Centre Code 

d. Hospital RN· 

@ NYHAlll 

@ Ill Acute Pulmon ry 0 d m (APO) 

@ IV C rdlog nlc Shock 
I) ,............................................. . ........... , 

@ Done -+100 Stress/ Exercise T st [!] Nucl r II] MRI 
@ Not Done I 00 Stress Echo ~ C 00 T l... ..................................................................... . 

0 NYHAIV 

© Not Applicable I 
Not Available 

@Equivocal 

.. ......................................... ........................................... i 
i 

................................................................................ .! 
@ None @ Atyplc I ® Chronic t bl n In 

Cardlovaacular Score {CCS): @ Asymptom tic © ccs 1 © cc 
@ Unstable angina ----
@CCS4 

a) STEMI onset: I. Date: rn I rn I rn II. Tim : rn : rn (in 24hrciock) 

00 Not Applicable (ddlmm/yy) 

I. Date: rn I rn I rn ii. Time: rn : rn (in 24hr ciock) 

00 Not Applicable (dd/mm/yy) 
b) Arrival at first hospital: 

c) Arrival at PCl hospital: I. Date: rn I rn I rn ii. Time: rn : rn (in 24hr clock) 

00 Not Applicable (dd/mmlyy) 

I. Date: rn I rn I rn ii. Time: rn : rn (in 24hrclock) 

00 Not Applicable (ddlmm/yy) 

I I % (Do not use '>' or '<' symbol) [!] Not Available 

rn I rn I rn (ddtmmlyy) 

@Elective -+j @Staged PCI @Ad hoc @ STEMI 

@ NSTEMl/UA -.j @ Urgent (within 24hrs) @ Non urgent 
@Primary 

®Facilitated 
@Rescue 

@ Pharmacoinvaslve 
@ Delayed Routine PCI 

@ Delayed Selective PCI 

a) Thrombolytlcs 
@Yes -+j@ <3hrs @ 3-6hrs @ 6-12hrs @ 12-24hrs © >24hrs 
@No · 

b) lib/ Illa Blockade -+j ......... ······· .............................. ····· . ·1 @No 

@Yes •. ~ .. ~r.!~r. ......... ~ . P':'r.!~9 .. ~ .. f.:~~r. ..... . 
c)~ 

d)~ @Yes -+j··@···p;j~;··· .. ·· @····c;~~j~·········@· .. Aft~~ ···1 @No 
:. ..................................................... Q ................................ .I 

e) IlclopidinQ 

f) Eoodaparlnux 
.......................................................................................... ! 

@ Yes -+] ~ ... ~~~r. ....... ~ .. '?.':'.r.1.~.Q ... @. .. f.:~er ... . @No 

i) ClopidoqreJ @ Yes "1 @•···Prt~; ......... @ 0·~;i·~~· ··· "@ "Afte·;....... . ....... ---····· ......................... ··· ....... - ..... _j 

@ No '-- ~'~~ ,:;:;~,~· _:~;;~_ :,:.;;;''.~ ••. ::;;;L --~-~12o~t l 
J) Prasuqrej 

k) ]cagrelQ.C 

I) Others, sp clfy: 

@ Yes -+l @" ....... .... @ ......... ···· @ l @ 
I .. ~ ~rl~r ..... ~ ... Pl:'~.!~.Q ........ ~ .... f.:~~r. .. ..: • No 

@Yes @ Prior ® .. Durln~ ® Aft r @No 

@ Y s @No 

5. porcytanepy1 ll'll'Yi '-' '-' '-' L!.J Brachia! L!.J Femoral L!.J Radial 

I N !Av II bl 

N !Av II bl 

• Und rl ln ti Ide 1ro compul ory to bl 1111 d In 

(!] LAD (!] LCx 

(!] Graft (!] LMS 

(!]RCA 

Peg 2 of 
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. Patient Name: b. Centre Code· 

• Identification Card No. d. Hospital RN· 

nstructions: 1. For skip lesion, please document as different lesions. Please check one lesion code per page (I.e. for 2 leslona. pie se use separate Section 7). 
2. Documented Ramus Intermediate Lesions as lesion code 15. 
3. For long lesion, please document as one single lesion. 
4. Please document Intervention Involves side branch as a second lesion. 

ECTION 7 : PCI PROCEDURE DETAILS (Complete for ALL Intervention. Attach addition I form If n t 

NATIVE FT 

1 RCA prox 

Co!QJ'lal)' e uruP9r. l.!l iJm.l:osl 
6 Left MAIN 

Gr fl Cl I 
coron ry v 

rd gr ft d n tiv 

G fl G ft Target vessel 

[!) 18 LIMA DJ [!] 22 SVG 3 DJ 
@ 19 RIMA OJ [!} 23 RAD 1 OJ 
[!) 20 SVG 1 DJ [!} 24 RAD 2 DJ 
[!} 21SVG2 DJ [!} 25 RAD 3 DJ 

1. Total no. of lesion treated : 2. Lesion code (1·25>: rn to rn (if applicable) 

3. Coronarv lesion: @De novo 

® Stent thrombosis 

'+fa. Type: @ Acute @Late 
@Very late 

® Restenosls (no prior stent) 

® In stent restenosis 

~ b. Prior stent ty.e_e: 
@DES (!) BMS ® Others, specify: ..... .. ... . .. l @Sub acute 

- -- ----·-.. ·-·-·-----] 
-- ----·--·--···-·-.................. -............... . 

4. Lesion type: @ A 

[!] Ostial 

@81 @82 @c 
5. Location in graft: 

(complete for graft PCI only) 
@ Ostial 
@ Proximal 

[!] Total Occlusion [!] CTO (> 3 mo) [!] Thrombus [!] Calcified lesion 

@ Mid @ Native 
® Distal @ Anastomosis 

[!] Not Applicable 6. Lesion description: 
(it Intervention Involved 
aidebranch, please record 
as second lesion) [!] LMS 

(S3 mo) f . -----.----.,c-
a) Medina I) MB ® ® Ii) MB @ 

[!] Bifurcation -+ 1 Classification: prox. • O • 1 
d11t.. : • O @ 1 hi)SB: @O @ 1 

7. Pre-stenosls %: TIMI Flow (pre): -+ [ @TIMl-0 @TIMl-1 @ TIMl-2 @ TIMl-3 

8. Post-stenos!s %: I ·1. TIMI Flow (post): -+ [ @TIMl-0 @TIMl-1 @ TIMl-2 @ TIMl-3 

9. Estimated leslon length: rn mm 12. Lesion result: 

i....1:...:0::... ~p~erf~o~r~a!!!t!:'!on!!.'!:~----_Ji..__@=•~Y:..:e:.:s ____ ......::®::...;.N:.:o ___ -1 13. Plssectlon: 
(Post Procedure) 

11. French size: 

(i) @Guiding catheter 

@ Guiding sheath 

(II) @ 4 @ 5 @ 6 @ 7 

@ 8 @ Other, specify: ..... 
14. No reflow: 

15. Stent I PEB details for lesion: (please refer Instruction sheet for stent codes) 

a. Stent code b. DlameT (Tm)! 

#1 I I I I D. 
c. Length (mm) rn 

Others, specify: 

a. Stent code b. DlameT (Tm)! 

#21 I I I D. 
c. Length (mm) rn 

Others, sp cify: 

a. Stent code 

#3 I I I I 
b. Diameter (mm) o.rn c. Length (mm) 

rn 
Others, specify: 

16. Maxlmym balloon 
size I pre11yre; 

a) Maximum balloon 
size used: 

D.OJmm 
17. lotracoronary 

dtylcea yaod: 

a. Stent code 

#4 I I I I 
Others, specify: 

a. Stent code 

#5 I I I I 
Others, specify: 

a. Stent code 

#6 

[!) 1vus 
[!)POSA 

[!)Coil 

[!)OCT 

@ Successful © Unsucc ssful 

©Yes 

@No 

................ .... ..... ........ ....... .. ..... -................ . .. '] 
Q Flow llmltlng © Non Flow limiting .................................... -....................................................... . 

b. DlameT (Tm)! 

D. c.rnrrm) 

b. Diameter (mm) c. Length (mm) 

D. rn 
b. Diameter (mm) o.rn c.18Thrm) 

[!] Aspiration catheter [!] Micro catheter 

[!] Rotablator [!] Cutting I scoring balloon 

[!] Moth r and Child 

[!) F R 

[!] Anglojet 

[!] 0th r. peetfy 
b) M xlmum t nt I b Hoon 

d ploy pr ssur : 
• mbollc Prot ctlon 

rn.tm 
[©" llter ® Distal 0 Proximal 

18, Dlroct atonllnq; @Ya @ No @ No 

[!] IA P [!] V ntll tor ~ T mpor ry C rdl c P cing Wire J 
PCI Notlrlc tlon V r Ion 1.5 oat upd t d o /021201 0111pul1ory to tu1 fill In Page 3 at 4 
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. Patient Name: I b. Centre Code . I 

. Identification Card No. I d. Hospital RN: I ·-·-
SECTION 8 : POST PROCEDURAL COMPLICATION 

~. Outcome: 

a. ~ignifi1;S1n! P!lrii;!rQ!;!lQl.!rS!I Ml c. an1Hu11 C6a~ 0No --f Yes @No @ Not Available d. Cnllll12ggaJs; sbti!lh @ s (!)No 

[!) Rise in CK/CKMB > x3 URL [!) Rise In Troponln > x5 URL 

I 
· l:iDIMbll1h1 (VfNF/Brndy) @ s @ No ._ 

[!) ECG changes f. TIA I ~'"L "' @ s @ No 

-· ---- ··- I 

. T ... @ Yes @ No 
b. Emergenc}'. Reint!lrv!ln!iQD I PC! 

f Yes @ No @ Not Avall bl 
h. Cootmst reoctloa @ Yes @ No 

1. 1:::1~1:'.l QDli!l1 l 'Y2Cl!lned @ Yes @ No 

i) Stent thrombosis © Yes @ No I v) New lschaemla @ Y s (!) No D!l!Ul f1.1ll!J(~ 
- -- -- ---

@Yes @No . !I~ Dissection @ Yes @ No I vi) Re-infarction © Yes @ No J. ~Qrliealag ~nal 
- - - - j vii) Cardiac tamponade 

im12§!irment 
iii) Cardiac perforation @ Yes @ No @ Yes @ No (rise of post procedural @ Not Available 
iv) Coronary perforation @ Yes @ No creatinine >25% from 

baseline) 

. Vascular compllcatlons: 

a. Bl!l!ldlng ~es @ No - -- ! @ Major (any intracranial bleed or other bleeding~ Sg/dl Hb drop) I 
1 

@ Minor (non-CNS bleeding with 3-Sg/dl Hb drop) J @ Minimal (non-CNS bleeding, non-overt bleeding, < 3g/dl Hb drop) 
-

[ Bleeding site: @ Retroperineal @ Percutaneous entry site --® others, spe~ify~-:·:'.·'.~·:·.~:::~:~.--J 
---··-

b. Access si!e occ1usioa @ Yes @ No 

c. Loss or radial 12ulse @Yes @ No 

d. Dis~e1;tion @ Yes @ No 

e. Pseudoaneurysm ~es @ No --
[ @ Ultrasound compression @Surgery 

- -
f. P!lrforation @ Yes @ No 

I SECTION 9 : IN-HOSPITAL OUTCOME 

1. Oytcome: 

@Alive -+ a) DS!le Qf Dlscharae (dd/mm/yy): rn / rn I rn 
b) Medication: Yes No Yes No 

Aspirin @ @ ARB @ @ --
Clopidogrel @ @ Warfarin @ @ 

Ticlopidine @ @ Prasugrel @ @ 

Slatin @ @ Ticagrelor @ @ 

Beta blocker @ @ Others, specify: @ @ 

ACE inhibitor @ @ ·········· ·· ······· ·· ··· 
~ -.....__ -

-
@ Death -+ a) Date of Death (dd/mm/yy): rn,rn ,rn 

b) Primary cause of death: @ Cardiac 

@ Infection 

@ Vascular 

@ Renal © Others, specify: 

@ Tron rorred 
tooth r hosplt I 

c) Loe lion or d th: @ lnL b 

) Dato of rrnosror (dd/mm/yy): 

@ Neurologlc I 

@ Pulmonary 

© Out of Lb 

b) N m of ho pit I: ........................................................................................ 

@Others, specify:............... ] 
-- -

-

I 
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NATIONAL CARDIOVASCULAR DISEASE DATABASE (PCI REGISTRY) 
FOLLOW UP FORM 

Instruction: This form is to be completed at patient follow up after 30 days , 6 months or 12 months of 1st dmlsslon. 
Where check boxes [!] are provided, please check(../) one or more boxes. Where radio buttons ® r provld d, ch c 
(../)only one option. 

A. Reporting Centre 

B. Patient Name: 

C. !denttflcation Card 
Number: 

MyKad: 

Other ID 
Document No. 

D. Type of Follow Up: ® 30 days ® 6 months ® 12 months 

[SECTION 1: OUTCOME 

1. Qy1£2!I!!il: 

®Alive __.. a) Medication: Yes No Yes No Yes - ,-----

Aspirin ® © ACE Inhibitor ® ® Others, specify ® 

Clopldogrel ® ® ARB ® ® 
Tlclopldlne ® ® Warfarln ® ® 

, ............. ..... ... .. .... 
I 

® ® Prasugrel ® ® 
I 

Slatin 

Beta blocker ® ® Ticagrelor ® ® I 

®Death __.. b) Cause of death: ®Cardiac 

For NCVD Use only: 

Centre: I 
ID: I 

No 

® 

® Non cardiac 
a) Qsil~ Q[ Q~silb (dd/mm/yy): rn ,rn ,rn 

® Others, specify: ... ... .. .. ... ..... 

® Transferred a) Date of Transfer (dd/mm/yy): rn 'rn 'rn b) Name of hospital: ................... .. ...... .... .. .. ...... 
to other hospital 

® Lost to follow a) Date of last follow u12 (dd/mm/yy): rn1rn1rn 
up 

2. Has patient stopped smoking? I ® Yes (quit >30 days) @No ® Not Applicable 

I SECTION 2: READMISSION (Within the follow up duration) 

I 
I 

1. Has patient been readm!tt!ild to hospital? @ No _J 
1. Date of read mission: rn ,rn,rn 

(dd/mm/yy) 

Readmission location: 

2. Date of readmission : rn ,rn ,rn 
(dd/mm/yy) 

Readmission location: 

3. Date of readmission: 

(dd/mm/yy) 

Ion loc lion: 

J 

Readmission reason: 

® Non cardiac 

@CHE 

® Recurrent angina 

® Arrhythmia 

Readmission reason: 

® Non cardiac 

@CHE 

® Recurrent angina 

® Arrhythmia 

Readmission reason: 

® Non c rdl c 

@CH 

® R curr nt ngln 

® Arrhythml 

PCI rollow Up v ralon 1. eat upd•t do 10 /201 

CCS: 

@ ACS @ STEMI @ NSTEMI @UA 1 @ Asymptomatic 

® ccs 1 

@ Staged -+[ @ PCI @ CABG J @ CCS 2 

revascularlzatlon ® CCS 3 

@ CCS4 

© Not Available 

CCS: 

@ ACS @STEM! @ NSTEMI @UA I @ Asymptomatic 

@ CCS1 

@ Staged + I @ PCI @ CABG l @ CCS 2 

revascularizatlon L ® CCS 3 

@ACS @STEMI @ NSTEMI @UA 

®St d 
rev scularlz lion 

I ® Cl ®CABG 

• UtHJ rl ln I.I II Ida 1 co111pul101y to be fill d In 

@ CCS4 

® Not Available 

CCS: 

® Asymptomatic 

® ccs 1 

® CCS2 

® CCS3 

© CCS4 

©Not Avail bl 

Angiography: 

© Yes 

@ No 

@ Not 
Applicable 

Angiog raphy: 

® Yes 

@ No 

@ Not 
Applicable 

Angiography· 

® Yes 

@ No 

@Not 
Applicable 
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