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Background : To defermine whether serum cholesterol levels of Thai patients with acute
myocardial infarction.at King Chulaiongkorn Memorial Hospital. Whether the

gender differencein the demographics, serum cholesterol, triglyceride, low -

densily lipoprotein (LDL), high-density lipoprotein (HDL) and other risk factors.

Methods : We reviewed the history and laboratory data of each patient diagnosed with
acute myocardial infarction -at the hospital. The variables included

demographics, risk factors; diabetic, hypertension, smoking, hyperlipidaemia,

family history of coronary heart disease, serum . total cholesterol levels,

- triglyceride level, low-density lipoprotein (LDL) level, high-density lipoprotein

(HDL) level, The data analysis was performed by SPSS v.10.0. We examined

data from acute myocardial infarction patierits who were admitted between

January to December 2001.

Results : The mean lotal cholesterof was: 219.66 mg/dl whereas abnormal high total
cholesterol ‘level (>240mg/dl) was .about 32.4 % _in-male_and 40.5 % in
women. The mean friglyceride level was147.08 mg/dl and abnormal high
triglyceride level (>200 mg/dl) was 11.9% in-male and 14.9% in female:
The mean LDL cholesterol level was 146.56 mg/di and abnormal high LDL -
{>190 mg/dl) was 18.4 % in male and 19 % in female. The mean HDL was
43.68 mg/dl. Female patients were about € years older than male (mean 64.11

compared to 58.37)(p value < 0.05) but less likely smoking (p value < 0.01).
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Female also had higher serum cholesterol level, LDL, HDL, exceptin triglycéride
fevel. Both gender serum fipid levels declined by ages. We found only one
positive evidence in family history of coronary heart disease. 18.4 % in maie
and 26.2 % in female of acute myocardial infarction patients had LDL - cholesterol
level < 100 mg/dl. The mean LDL in 1 risk factor was 128.71 mg/dlin male and
143.55 mg/dl in female ; 2 risk factors were 131.93 mg/dl -137.37 mg/d! {in
male and female); > 2 risk factors were 127.33 mg/di ~129.76 mg/di. {(in male
and female).

Conclusion 1 The harmiul of smoking in risk factor raising the LDL-C level. Lipid profile in
our study patients were not so high. Mean LDL in men were 143.79 mg/dl
and women 154.08 mg/dl; Triglyceride ‘in men were 153.09 mg/d! women
were 130.76 mg/di; But nct statistic significant difference except in HDL;
women were higher than men 49.59 mg/df and 41.50 mg/dl respectively.
The data suggest that recommendation of the National Cholesterol Education
Program (NCER), Third-Adult Treatment Panel} (ATPIll) “to reduce of low —
density ~ lipoprotein cholesterol (LDL-C) t6 < 100 -mg/dl may not safe for
prevent of acute myocardial infarction because about 20 % of our patients
still had acute myocardial infarction; Despite LDL-C fevel < 100 mg/dl. We
should emphasize the importance of an assessment of absolute coronary
heart disease (CHD) risk based an all risk factors rather than simply the serum
cholesterol concentration. Whatever the degree of risk at which lipid-lowering
drug therapy is recommended, all of the recommendations depend for their

clinical CHD risk inindividual patients.

Keywords = : Serum cholesterol, Acute myocardial infarction, Risk factor.

Reprint request : Suppapitiporn Su. Department of Out Patients, King Chulalongkorn
k Memorial Hospital, Bangkok 10336, Thailand.
Received for publication; September-15, 2002.



Vol. 48 No. 12
December 2002

seavlvduluifenvasfiaslenilonafonBoundu
o ar o of
fsfumsihwfilsonsunsewiansal

985

NANITANYT  :  FLAUARRIAARTeAIaAt [LUARAIANEL YN 219.66 Nn/MR Y0

gunf AnURWS. sgﬁuimﬁﬂmﬁ@wmg‘wm@ﬂﬁmﬁ’ﬂwm&ﬁamﬁwwé’uﬁm%’wﬂﬁ%’ﬂm

mwwmmm@gmmmﬁﬁ. ﬂéma@mzﬁwwﬂw 2545 §5.A; 46(12): 963 - 73

wadnmseiylsduluaenyeviihelzpinlarades@oundy  ussifia
AnwifaseidnudusiusiulraalariaiaenBeaunay [un fasudou
yana lsanwnieddeguazdasefea 9 useaulaailudonaos dn
n15unasine aavialamndaa@eumaud lanenunaaiiaansol
v & 2 2 a & o o =4 = a ni‘a/ j-4

Ifidudagadewuasraegioalsaialaviaidanideounduisulfly
lromenuagyasnsnd sondvsauissing 7 laun dadedaynaa Tadtde
§I9 7 4w paxslaings guyvs lusiuluidengs Usedn araunia

nd"a? o = = o o [ =4 7 =8
Auleakalevimians  sauiNTEALTEs (AT ma 7 Twiden Tutineu

NNFIANDNIABNENIAN 2544 AIUIUVNEY 156 AU TAyAAING127ILTIN

UAXAATIZVIAE SPSS V10.0 IagdganiAidanssoun

s
=f

Imoutevdiiendseunsniaanesan udanganda 240 un/ma lugloe
7188 32.4 % filoemijed 40.5 % seaulnsnamelamiads ludsawiiy
147.08 m/mmm:ﬁxﬁu@qnfh 200 un/Aa ﬁ@gﬁ 11.9%,14.9 % (1181 — Yj4)
LAY LDLIAREYIIL 146.56 1n/Am #9ussAy LDL §9n91190 ur/aadagi
18.4 %,19.0% (178 — YGN) 526U HDL 18Aeviy 43.68 NA/MA ghlag
wiadengedsninngdgiemerssunas 6 I (ade 64.11 1y 58.37 1)
(P value <0.05) gilaenealissat/lusiuTudeagendrdiloemeluyngiia

ar ) = & o o = n!’
voslaaluenidulnmairelsd uassziuladuluienazananiuarginin
4 o = g = A P ne \] =
I wylinenTeyadsyiniumldysziinrasauniaiiulrailarinaes
uanaminufiloeme 18.4 % gilaemile 26.2 % Js=su LDL Tuiden
daendn 100 un/ea  seAy LOL 1aResonriudiloniidl 1 tadeudeaviniy
128.71,143.55 Nn/A8 (178,9608) Fauny 2 tase@eawiniy 131.93,
137.37 NA/AR (T8, MDN) Fanriy 3 LIRS enfeavindiy 127.33 -129.76 un/aa
(T8, MEN)




966 5918 AnliEws | Chula Med J

cEtl : n%‘g}uyﬁaﬁuﬁ%@ﬁa&m’@Tmﬁfflwmgﬁammzﬁwﬁuﬁ’ﬁmzﬁu LDL ggﬂ‘?u
'ﬁmg@ﬁﬁnwmgﬂ‘lﬁdﬁ5:@”11“wau?uLﬁﬂﬁl@ﬁﬂﬂ/@@ﬂ@ﬂfmﬁqfl@mmﬁﬂm
Taiganmin nanade seau LDL ludilaeme 143.79 un/ma gulemea
154.08 un/on asnadima ladlugloem e 153.09 un/aa gilaesie)s 130.76
wn/aa Idusnsinaiulunaeads endu HDL filaemdjaasganding 49.59
NN/AA ;j’ﬂqﬂma 41.50 un/Ag (p = 0.029)

feuddsazins Wirzavladulbudes LDL daandd 100 un/ag
Figiaueludezilaeasuanizailasnden mezandeyaildwy
e lagmiAentiyzzanng 20 % Fllsssi LDL vernd 100 un/mg
urgniundraniieialagaidandmay mrzasfudafonirazgun
snwiadedeedy 7 Wiasauaguuiniiga Tildudnnzziylaiuden

WUy




VYol 48 No. 12
December 2002

Recent clinical trials " have demonstrated
that LDL- lowering therapy reduces overall mortality,
coronary mortality, major coronary events, coronary
artery procedures and stroke in persons with
established CHD. LDL cholesterol level of <100 mg/dl
is optimal; therefore, ATPIlI specifies an ‘LDL
cholesterol level of <100 mg/dl as the goal of the
therapy for secondary prevention. This goal is
supported by clinical trials with both clinical and
angiographic end points and by prospective
epidemiological studies. The same goa!l should be
applied for pérsons with CHD risk equivalents. When
persons are hospitalized for acute coronary syndromes
or coronary procedures, lipid measures should be
taken on admission or within 24 hours. These values
can guide the physician on initiation of LDL- lowering
therapy before or at discharge. Adjustment of therapy
may be needed after 12 weeks hospitalization.™

In Thailand, coronary artery disease is one of

the Keadmg causes of death in adults and in the first-

_ tenth rank of admission in general medicine wards.
There have been several reports on acute Ml in this

_ country during the last decade.*”

However, only little
epidemiological data have become available and non

_ have directly related to acute myocardial infarction

in Thai men compared with womeh in the aspect of

serum total cholesterol level, LDL, triglyceride, HDL.
_ The present study describes gender differences in
] ‘demographics, risk factors (diabetes, hypertension,
 smoking. family history of CHD). and serum of total
cholesterol, triglyceride, LDL, HDL in patients with
acute myocardial infarction admitted to King
lajlongkorn Memorial Hospital in January ‘to

cember, 2001.
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Materials and methods

The data presented was taken from patients
who were admitted at King Chulalongkorn Memorial
Hospital, classified as acute myccardial infarctions
according to the tenth version of the international
classification of disease (ICD10)in January to
December, 2001, The inclusion criteria were patients
who were hospitalized for acute myocardial infarction
and had lipid measures taken on admission or within
24 hours after admission. Risk factors included age,
hypertension, the use of antihypertensive drug and
the presence of diabetes meliitus, cigarette smoking
or priar family history of CHD were reviewed.

The data analysis was performed by SPSS
version 10.0. Differences in demographic data and
total serum cholesterol, triglyceride, LDL, HDL levels
ahd risk factors between men and women with acute
myocardial infarction were examined, using t- test for
continuous variables and Chi-square tests for

categorical variables.

Results

Buring the period of the study, there are 156
acute myocardial infarctions occurred and meet the
criteria of study; they were 114 males and 42 females.
The mean age of the female patients was 64.1 years
old, and the male was 58.4 years old. The female
patients were about 6 years older than their male
counter parts with statistical significance (p < 0.05).
Both of the male and the female have no significarit
difference in their risk factors which included diabetic,
hypertension, hyperlipidaemia and family history of

coronary heart disease, except smoking (Table 1).
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Table 1. Demographics in selected characteristics in patients with acute myocardial infarction.

Male (n=114] Female {n=42) P value
Mean age (years) 58.4 64.1 <0.05
<45 years 17 {14.9 %) 4(9.5%)
45 ~ 54 years 22{19.3 %) 3(7.2%)
55 =84 years 35 (30.7 %) 13 (30.9 %)
> g5 years 40 (35.1 %) 22(52.4 %)
Diabetic 32 (28.0 %) 16 (38.1 %) ns
Hypertension 35(30.7 %) 14 (33.3 %) ns
Smoking 51 (44.7 %) 5(11.9 %) <0.01
Hyperlipidemia 20 (17.5 %) 13 (30.9 %) ns
Family history of CAD 1(0.9%) 1(2.4 %) ns

CAD, coronary artery disease; ns, not staﬁsﬂcaﬂy significant.

The mean serum total cholesterol, triglyceride,
low-density lipoprotein (LDL), high-density lipoprotein
{HDL) were 219.66, 147.08,146.56 and 43.68 mg/d|,
respecﬁve!yr (Table 2).

The proportion of abnormal LDL (> 180 mg/dl)
was about 18.4 % in male and 19 % in female and
female was higher than male (Table 3). Itis important
to recognize that 18.4 %-26.2 %{male and female)
that occurred in this study had LBL level <100 mg/di.

HDL cholesterol levels in female were higher than

male at all ages; most of the patients had HDL levels
<40 mg/di (51.8 %in male and 26.2 % in female).
Most of the patients had triglyceride.levels <200
mg/dl, ranged 85.1 % -88.1% {(male and femate). In
mean cf serum lipid levels, compared male to female
at all age groups, female had higher serum lipid levels
except triglyceride; male had higher triglyceride levels
than female 153.09 to..130.76 mg/dl, respectively
(Table 4).

Table 2. Descriptive statistics of Serum Total Cholesterol, Triglyceride, Low-density lipoprotein, High-density

lipopreotein in acute myocardial infarction in King Chulahongkom Memorial Hospital between

Jan - Dec 2001.

TC TG LpL HDL
Mean (mg/d!) 21066 147.08 146.56 43.68
Std Dev 54.76 79.37 52.21 14.35
Minimum 110.00 40.00 32.60 7.00.
Maximum 560.00 642.00 464.00 119.00

Std Dev, standard Deviation; TC, total Cholesterol; TG, Triglyceride; LDL, Low-density lipoprotein; HDL, High-density

lipoprotein.
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Table 3. Classification of acute myocardial infarction to serial lipid levels by gender.
Level of lipid Male (%) Female (%)
N=114 {%) N=42 {%)
TC (mg/dl)-
<200 38 (33.0) 15 (35.7)
200 - 238 38 (34.2) 10 (23.8)
240 - 275 29 (25.4) 13 (31.0)
> 275 8 (7.0) 4 (9.5)
TG (mg/dl)
<150 71 62.3) 30 (71.4)
150~ 189 26 (22.8) 7 (16.7)
200 - 500 16 (14.0) (11.9)
>500- 1 (0.9) (0.0)
LDL (mgfdl)
<100 21 (18.4) 11 - (26.2)
100 - 129 20 (17.5) (11.9)
130 - 158 33 (28.9) (19.0)
160-190 19 (16.7) 10 (23.8)
>190 21 (18.4)‘ 8 (19.0)
HDL {mg/dl)
<40 59 (51.8) 11 (26.2)
40-49 34 (29.8) 15 (35.7)
50 -60 S - (7.9) 9 (21.4)
>80 12 (10.5) 7 (16.7)
TC, total cholesterol; TG, triglyceride; LDL, low-density lipoprotein; HDL, high-density lipoprotein.
Table 4. Comparison of mean (+ standard-deviation) serum lipid level between male and female.
Mean (mgldl) + standard deviation
'Lipid profile Male (n=114) Female (n =42} P value
Total cholesterol 215.92 (46.34) 229.83(72.61) 0.28
Triglyceride 153.09 (88.14) 130.76.(44.99) 0.20
Low - density lipoprotein 143.79 (45.42) 154.08 (67.39) 0.34
High - density lipoprotein 41,50 (14.04) 40.59 (13.65) 0.029*

 statistically significant.
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Abnormal high total serum cholesterol level

(>240mg/di) was about 32.4-40.5 % (male and female),

but abnormal triglyceride level (>200mg/dl) was 11.9-

14.9 %(female and male), abnormal LDL(>190mg/d!}
was 18.4 -19.0 %(male and female). We found no
significant difference in the mean serum lipid between
male and female, except HDL level, i.e, female had

higher level than male.

Chula Med J

The mean LBL level in patients with 1 risk
factor was 128.71 mg/dl in male, and 143.55 mg/dt in
female; 2 risk factors: the mean LDL levelwas 131.93
mg/di in male, and 137.37 mg/dl in female; >2 risk
factors: the mean LDL was 127.33mg/dl in male, and
129.76 mg/dl in female. There were no significant
gender difference in LDL levels and risk factors

(Table 5).

Table 5. Classification of mean low - densify lipoprotein and numbers of risk factors in both male and female. -

Number of risk factor Wpe of risk factors

Mean of LBL in male (mg/dl) Mean of LDL in female {mg/dl)

<45

55-64

1 HT 130.32 (n = 35) 160.90 (n = 14)
Smoking 145.87 (n=51) 126.04(n=15)
Dyslipidemia 135.06 (n=20) 17150 (n=13)
FH 90.80 (n="1) 122.80(n=1)
Ot 141.48 (n=32) 136.50 (n=16)
Mean of 1 risk factor 128.71 143.55
2 DM +HT 122.34 (n = 10) 13240 (n=6)
DM + Smoking 146.36 (n = 11) 17380 (n=1)
HT + Smoking 161.37(n=9) 11840 (n=3)
HT + Dyslipidemia 12522 (n=9) 19663 {(n=6)
Dyslipidemia + Smoking 145.50 (n = 8) 80.20(n=1)
FH + Smoking 9080 (n=1) 122.80 (n=1)
Mean of 2 risk facters 131.93 137.37
> 2 risk factors 127.33 (n=9) 12876 (n=5)
HT, Hypertension; DM, Diabetic millitus; FH, Family history of coronary heart disease.
400 B T6: male
380 W 16: female
360
_ 340 BE1C: male
% ggg B TC: fomale
§ ;E(E BiDL: mate
§ 720 B LoL: female
< 200 B HDL: ‘maie
2

S HDL: fernale

Figure 1. Age trends in lipoprotein cholestero! fractions between male and female.
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Discussion
in Framingham study cohort, those who had
elevated serum total cholesterol >275 mg/dl had an
increased risk of adverse cutcomes whether health or
with CHD. Compared with persons with cholesterol
levels < 200 mg/di the risk ratios for the patients with
elevated cholesterol levels were 3.8 for re-infarction,
2.6 for CAD mortality and 1.8 for overall mortality.
The prevalence of chelesterol levels >240 mg/di in
persons who had sustained myocardial infarction was
35-52 % in men and 66 % in women, but 20 % of
myocardial infarctions occurred in people who had
cholesterol ievels <200 mg/dl. The average levels of
serum total cholesterol and low density lipoprotein
{(LDL) cholesterol was 225 mg/dl and 150 mg/dl,
respectively, at which CAD events occurred in men
were below-the levels recommended for treatment
according to the guidelines of the National Cholesterol
Education Program. In women, these levels were only
slightly above the guideline levels. The average
cholesterol levels at which CAD events occurred were
substantially higherinwomen than men and decreased

with age.®”
Mean values for serum total cholesterel :- Lipoprotein
cholesterol and triglyceride levels for various age, sex,
race, and ethnicity groups from the first phase of
. the findings of The National Health and Nutrition
Examination Survey (NHANES 3) showed that the mean
_serumtotal cholesterol levels of both men and women,

_ was 126 mg/dl and increased with each succeeding

age group until 54 vears, therefore the mean level

. wasdeclining. The mean HDL cholesterol levels were
51 mg/di and relatively constant across the age
' groups for both-men and women. The overall mean

LDL cholesterol level for adults was 128 mg/dl. Men
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had a higher mean level than women. Also, conceming
the mean serum ftriglyceride, men had a higher
mean serum level compared to women, 143 mg/dl to
126 mg/dl.

inthe same way, we can-study The Air Force/
Texas Coronary Atherosclerosis Prevention Study
(AFCAPS/TexCAPS); “ targeted a cohort of generally
healthy middle-aged and older men and women with
average TC and LDL-C levels and with below-average
high-density lipoprotein cholesterol (HDL-C) levels. The
primary end point analysis was the incidence of first
acute major corcnary events, defined as fatal or
nonfatal myccardial infarction, unstable angina or
sudden cardiac death. The inclusion of unstable angina
was a unique feature of this study; its inclusion as a
primary end peint reflects the increasing frequency of
unstable angina as the initial presentation of CHD in
United States.®

Corresponding to our last study, this study
showed " that female patients were older than male
and had less chance of smcking. The prevalence of
the definitely abnormal cholesterol levels (>240mg/dl)
in the original Framingham Study cohort was about
30-45 % this is also found in our study. It is important
to recognize that 18.4-26.0 % of the patients had LDL
cholesterol level < 100 mg/dl, considered safe levels
according to the NCEP and ATP3 guideline. These
data suggest that other factors may play significant
roles in the pathogenesis of acute myocardial infarction
in Thai patients. They may be atiributed to personality
stress or life style. We found only 1 incidence in this
study that showed a positive family history of coronary
artery disease in first degree relatives, unlike the
European and the American who were found in

62-76 %, 17 positive family history of coronary artery
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désease. On the other hand, this information may
also allow us to assume that we had no emphasis to
ask family history on our eastern life style.

Among otherrisk factors and LDL cholesterol
levels, the mean LDL level with 1 risk factor was
128.71-143.55 'mg/dl, that was -under the goal of
treatment (LDL<1680 mg/dl); 2 risk factors: mean LDL
level was 131.93-137.37 mg/di that was over the goal
of treatment (LDL<13C mg/d!}, and over 2 risk factors:
mean LDL level was 127.33-129.786mg/d!; they were
in the same way, these mean that we must have o
be more aggressive to manage the patients who have
muitiple risk factor tc reach the LDL goal of treatment.

Surprisingly, we found the male wha smoking
had high LDL level than other risk factors, but there
was no sigmﬁcancé in statistics. Therefore, it is
important to encourage patients to quit smoking and

change his/her life style.

Conclusion

The harmful of smoking in risk factor raising
the LDL-C level. Lipid profile in our study patients
were not so high. Mean LDL in men were 143.79 mg/d!
and women 154.08 mg/di, Trigiyberide in men were
153.09 mg/dl women were 130.76 mg/di; But not
statistic significant difference exceptin HDL; women
were higher than men 48.59 mg/dl and 41.50 mg/dl
respectively. The data suggest that recommendation
of the National Cholesterol Education Program (NCEP),
Third Aduilt Treatment Panel) (AATPII) to reduce of
low — density — lipoprotein cholestero! (LDL-C) to <
100 mg/dl may not safe for prevent of acute
myocardial infarction because about 20 % of our
patients stilt had acute myocardial infarction. Despite

LDL-C level < 100 mg/dl. We should emphasize the

Chula Med J

importance of an assessment of absclute coronary
heartdisease (CHD) risk based on all risk factors rather
than simply the serum cholesterol concentration.
Whatever the degree of risk at which lipid-lowering
drug therapy is recommended, all of the recommen-
dations depend for their clinical CHD risk in individual

patients.
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