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Abstract

The role of Chlamydia pneumoniae infection in precipitating acute coronary syndrome
(ACS) is unclear. Some studies have indicated that intervention with macrolide antibiotics might
reduce coronary events in patients with ACS. A double blind, randomized, placebo-control trial
was conducted on 84 ACS patients. Patients were randomized to 30 days of treatment with roxi-
thromycin (150 mg, twice daily) or matching placebo. The follow-up period was 90 days, and the
primary clinical end point included cardiovascular death, unplanned revascularization and recurrent
angina/MI. Anti-C. pneumoniae 1gG positive in 24 of 43 (55.8%) patients in the roxithromycin
group and 23 of 41 (56.1%) patients in the placebo group. Anti-C. pneumoniae IgA positive in
20 of 43 (46.5%) patients in the roxithromycin group and 13 of 41 (31.7%) patients in the placebo
group. Thirty-three cardiac events occurred (2 cardiovascular deaths, 9 CABG, 12 PTCA and 10
recurrent angina/MI) with 17 events in the roxithromycin group and 16 events in the placebo
group. There was no significant difference of cardiac events between the roxithromycin and placebo
groups. The present study suggests that antibiotic therapy with roxithromycin is not associated
with reduction of cardiac events as reported by other investigators. However, therapeutic inter-
ventions may need to be specifically targeted to a group of patients who are confirmed with chronic
C. pneumoniae infection.
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The spectrum of clinical syndromes caused
by coronary atherosclerosis ranges from asympto-
matic disease and stable angina (SA) to acute coro-
nary syndrome (ACS), which include unstable angina
(UA), acute myocardial infarction (AMI), and sudden
cardiac death. The pathophysiology of atherosclerosis
involves injury, inflammation, infiltration, degenera-
tion, and thrombosis. The stimulus of inflammatory
response in plaque and systemic inflammation in
patients at increased risk for coronary events is
unknown. The possibility that infectious agents may
directly or indirectly trigger the cascade has been
raised recently(1-3).

Established cardiovascular risk factors such
as cigarette smoking, diabetes mellitus, hyperten-
sion, and hypercholesterolemia do not fully explain
the temporal and geographical causation in the pre-
valence of coronary heart disease over the past
century(4). Endemic of a potential role of infectious
agents in the pathogenesis of atherosclerosis has
been reported in several studies(5-8). In particular,
an infection with Chlamydia pneumoniae has been
claimed to be associated with atherosclerotic cardio-
vascular disease in seroepidemiological and angio-
graphically studies(3-13). Furthermore, Chlamydia
pneumoniae has been identified and cultured from
atheromatous lesions of coronary arteries and can
infect vascular cells in virro(14-16). The organism
can also induce atherosclerosis in animal models and
the macrolide antibiotic, azithromycin, was shown
to prevent accelerated intimal thickening in choles-
terol-fed rabbits that had repeated nasal inocula-
tions of Chlamydia pneumoniae(}7-19). Three small
secondary prevention trials using macrolide treat-
ment in humans have been presented(20-22), Two of
them have been promising for the preventive effect
of the antibiotic but the other one has a negative
result. A randomized placebo controlled trial was
conducted to explore the effect of roxithromycin in
secondary prevention of acute coronary syndrome
associated with Chlamydia pneumoniae infection.
The aim of the study was to determine whether roxi-
thromycin in addition to conventional therapy would
reduce cardiovascular events in patients with docu-
mented acute coronary syndrome.

MATERIAL AND METHOD
Patients

Patient recruitment began in October 1998
and was completed by September 2000. A total of
84 consecutive patients with acute coronary syn-
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drome who satisfied clinical inclusion criteria and
were admitted to the ward or attended the outpatient
clinic were evaluated. For all patients, clinical his-
tory, physical examination, and blood samples for
the following determinations were obtained: Chla-
mydia pneumoniae 1gG and IgA, cholesterol, trigly-
cerides, HDL-C, LDL-C.

The inclusion criteria were as follows: age
between 40 and 75 years; evidence of acute coro-
nary syndrome (Q-wave myocardial infarction (MI),
non-Q-wave myocardial infarction and unstable
angina). The exclusion criteria were as follows: left-
bundle-branch block, hepatic failure, renal failure,
congestive heart failure and contraindication to
macrolide therapy. The primary endpoints were as
follows: severe recurrent ischemia, acute MI, percu-
taneous transluminal coronary angioplasty (PTCA),
urgent coronary artery bypass graft (CABG) surgery
and cardiac death.

Laboratory methods

Serum Chlamydia pneumoniae -specific
IgG, IgA was determined by ELISA method (SeroCP
IgG IgA tests: Savyon Diagnostics, Ashdod, Israel).
This ELISA method used elementary bodies as test
antigen. Fifty UL of positive control, 3 of 50 puL of
negative control and 50 pL of 1:105 diluted speci-
mens were added to the microtiter strips. The ELISA
plate was covered and incubated at 37°C for one
hour in 100 per cent humidity. After washing 3 times
with buffer, 50 uL of 1:300 diluted horseradish
peroxidase (HRP) was added and conjugated with
anti-human immunoglobulin. The plate was covered
and incubated again for one hour at 37°C in 100
per cent humidity. After washing 3 times with the
buffer, 100 pL of tetramethylbenzidine (TMB) sub-
strate was added to stop the reaction. The strips
were measured at 450 nm for which the positive
control absorbance value was > 1.00 and the average
absorbance value of negative control was > 0.01
and < 0.40. Total cholesterol, triglycerides, HDL-
C were measured by using standard enzymatic
methods; the LDL-C levels were calculated from
the Friedewald formula.

Study Design

This was a double blind, randomized
placebo controlled trial. After conventional therapy
had been started and informmed consent had been
obtained, the patients were randomly allocated either
roxithromycin 150 mg orally twice a day or placebo
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for 30 days. Follow up visits were scheduled at day
14, day 30 and day 90 after the start of the study
treatment. Random allocation was done according
to a computer—generated list. A set of sealed enve-
lopes containing patient codes and study treatment
was prepared and stored in a secure place.

Statistical analysis

The roxithromycin group and placebo group
were compared according to baseline characteristics
in a descriptive way. The proportion of test was
employed to compare lipid profiles. The propor-
tion of patients experiencing an adverse event was
compared between the roxithromycin and placebo
group by use of the x 2 test. The odd ratio (OR) for
adverse cardjovascular events in each group was
calculated by Epilnfo 6.04 (Center for Disease Con-
trol, Atlanta, Ga.). A p valve of less than 0.05 was
regarded as a significant level.

RESULTS

There were no significant differences be-
tween the two groups with regard to age, sex, risk
factors and lipid profiles (Table 1). Anti-C. pneumo-
niae 1gG were positive in 24 (55.8%) of 43 patients
who were treated with roxithromycin and 23 (56.1%)
of 41 patients in the placebo group. With regard to
anti-C. pneumoniae 1gA, 20 (46.5%) of 43 patients
who received roxithromycin and 13 (31.7%) of 41
patients in the placebo group were positive. After
3 months, of the patients participating in the roxi-
thromycin group, 17 adverse cardiovascular events
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occurred (10 between day O and day 30 and 7 be-
tween day 31 and day 90). In the placebo group 16
events occurred (13 between day 0 and day 30 and
3 between day 31 and day 90). Table 2 shows the
type of cardiovascular events that occurred in both
groups. There was no significant difference between
the patients receiving roxithromycin and the patients
receiving placebo. The prevalence of anti-C. pneu-
moniae 1gG and IgA were almost identical in the
roxithromycin and placebo groups. The risk factors
between the two groups were also not significantly
different. The composite of clinical cardiovascular
events that occurred within 3 months in the roxi-
thromycin group was 17 versus 16 events in the
placebo group. The distribution of events was also
generally similar in the two groups.

DISCUSSION

Recent data suggested that chronic bacte-
rial infections involved in the genesis of ischemic
heart disease (IHD), in particular, C. pneumoniae
infection. It may be involved both by a direct mecha-
nism of colonization and atherosclerotic plaque
instability and by an indirect mechanism of activa-
tion of inflammation(23). Two recent randomized
studies about treatment of C. pneumoniae infection
in IHD reported that treatment with macrolide anti-
biotics (azithromycin, roxithromycin) could reduce
adverse cardiovascular events. The study of Gupta
et al showed that azithromycin treatment of C.
pneumoniae positive patients reduced the risk of
adverse cardiovascular events during an 18-month

Table 1. Baseline characteristics, lipid profiles, anti-C. pneumoniae IgG
and IgA.
Roxithromycin % Placebo %
(n=43) (n=41)

Age, years (mean t+ SD) 62.9+9.6 604+ 126

Male 29 67.4 24 585
Family history 10 233 12 293
Hypertension 24 55.8 20 48.8
Smoking 19 442 25 61.0
Diabetes mellitus 22 51.2 15 36.6
Hyperlipidemia 25 58.1 28 683
Total cholesterol (mg/dL) 222.3+61.5 2257+ 579
Triglycerides (mg/dL.) 185.1 + 82.6 167.4+72.7

HDL-C (mg/dL) 374+104 379+ 136

LDL-C (mg/dL) 147.1+ 529 153.0+ 54.0

Anti-C. pneumoniae 1gG 24 55.8 23 56.1
Anti-C. pneumoniae IgA 20 465 13 317
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Table 2. Cardiac events that occurred from day 0 to day 90.
Roxithromycin Placebo p value
(n=43) (n=41)
Recurrent angina/MI 4 6 NS
PTCA 7 5 NS
CABG 5 4 NS
Death 1 1 NS
Total events (%) 17 (39.5) 16 (39.0) NS

follow-up period(21). In addition, Gurfinkel et al also
reported on a pilot antibiotic trial from Argentina:
202 patients presenting with unstable angina or non-
Q-wave MI were randomized on hospital admission
to roxithromycin 150 mg twice daily, or placebo for
30 days(20). They found that roxithromycin could
reduce morbidity and mortality during.a one-month
period. These studies suffered from the small num-
ber of patients and small number of cardiac events,
poor characterization of patients, and short follow-
up.

One randomized, placebo controlled trial
study (ACADEMIC) reported by Anderson et al
showed study designs contrast with those earlier
trials in several ways such as a much larger sample
(300 patients), gave more intensive antibiotic treat-
ment (2.5 g of azithromycin over 3 months)(22),
However, they did not confirm a dramatic early
reduction in clinical events (9 in the azithromycin
group versus 7 in the placebo group).

The present study is the first randomized,
placebo controlled for secondary prevention anti-
biotic trial in Thailand. Study design was similar
with Gurfinkel et al but the result was different
especially the number of cardiac events. In the Roxis
pilot study(20), cardiac events occurred in only 14.6
per cent (14/96) in the roxithromycin group and
8.7 per cent (8/92) in the placebo group. On the
other hand, in the present study the cardiac events
occurred more often than in the Roxis pilot study,
cardiac events occurred in 39.5 per cent (17/43) in
the roxithromycin group and in the placebo group
it occurred 39.0 per cent (16/41). This means that
the patients in the present study seem to be more
severe than the patients in the study of Gurfinkel
et al. However, cardiac events that occurred in the
study of Gupta et al were nearly the same as in

our study (30% in the non randomized group, 25%
in the placebo group and 15% in the C. pneumoniae
intermediate titer group). However, the difference
in the study population in these 4 antibiotic trials
could not be compared in many aspects.

The data in the present study do not support
the important role of roxithromycin in secondary
prevention of acute coronary syndrome as reported
by Gurfinkel et al(20), The patients treated with
roxithromycin for a period of 30 days did not show
a significant reduction in the occurrence of major
cardiovascular event compared with the placebo
group. There are at least two possible explanations
for the findings of the present study. First, roxi-
thromycin, through its antichlamydial activity, may
reduce but not completely eliminate the organism
within atherosclerotic plaque. Gieffers et al reported
that C. pneumoniae infection in circulating human
monocytes is refractory to azithromycin or rifampin
treatment(24). In this regard, prevention of vascular
infection by antichlamydial treatment may be pro-
blematic. Because circulating monocytes carrying a
pathogen with reduced antimicrobial susceptibility
might initiate reinfection or promote atherosclero-
sis(25). Secondly, although roxithromycin also has
anti-inflammatory activity, the data in the present
study do not demonstrate this effect(26),

SUMMARY

In the present study of 84 ACS patients
followed-up for 90 days, a 1-month course of roxi-
thromycin was not associated with an overall reduc-
tion in cardiovascular events compared with placebo.
Further large-scale trials are required to assess the
potential role of antibiotic therapy in CAD patients
before this regimen will be the standard treatment
in cardiac patients in the future.



Vol. 84 Suppl 3

ACKNOWLEDGEMENTS

This study was supported by a grant from

Siriraj Grant for Research Development and Medi-

ROXITHROMYCIN IN PREVENSION OF ACS WITH C. PNEUMONIAE INFECTION

S673

cal Education number 75-248-385. The authors wish
to thank Hoechst Marion Roussel, Thailand, for
supplying the roxithromycin and placebo tablets.

(Received for publication on September 21, 2001)

REFERENCES

1.

10.

11

12.

Carlisle SS, Nahata MC. Chlamydia pneumoniae
and coronary heart disease. Ann Pharmacother
1999; 33: 615-22.

de Boer OJ, van Der Wal AC, Becker AE. Athero-
sclerosis, inflammation, and infection. J Pathol
2000; 190: 237-43.

Leinonen M, Saikku P. Interaction of Chlamydia
pneumoniae infection with other risk factors of
atherosclerosis. Am Heart J 1999; 138: $504-6.
Futterman LG, Lemberg L. Fifty per cent of
patients with coronary artery disease do not have
any of the conventional risk factors. Am J Crit
Care 1998; 7: 240-4.

Meier CR. The possible role of infections in acute
myocardial infarction. Biomed Pharmacother
1999; 53: 397-404.

Roivainen M, Viik-Kajander M, Palosuo T, et al.
Infections, inflammation, and the risk of coronary
heart disease. Circulation 2000; 101: 252-7.

Smith D, Gupta S, Kaski JC. Chronic infections
and coronary heart disease. Int J Clin Pract 1999;
53: 460-6.

Wierzbicki WB, Hagmeyer KO. Helicobacter
pylori, Chlamydia pneumoniae, and cytomegalo-
virus: Chronic infections and coronary heart
disease. Pharmacotherapy 2000; 20: 52-63.
Saikku P. Chlamydia pneumoniae and athero-
sclerosis--an update. Scand J Infect Dis Suppl
1997; 104: 53-6.

Orfila JJ. Seroepidemiological evidence for an
association between Chlamydia pneumoniae and
atherosclerosis. Atherosclerosis 1998; 140 (Suppl
1): S11-5.

Nieto FJ, Folsom AR, Sorlie PD, Grayston JT,
Wang.SP, Chambless LE. Chlamydia pneumoniae
infection and incident coronary heart disease: The
Atherosclerosis Risk in Communities Study. Am J
Epidemiol 1999; 150: 149-56.

Leowattana W, Mahanonda N, Bhuripanyo K,
Leelarasamee A, Pokum S, Suwimol B. The pre-
valence of Chlamydia pneumoniae antibodies in

13.

15.

16.

17.

18.

19.

20.

21.

Thai patients with coronary artery disease. ] Med
Assoc Thai 1999; 82: 792-7.

Kontula K, Vuorio A, Turtola H, Saikku P. Asso-
ciation of seropositivity for Chlamydia pneumo-
niae and coronary artery disease in heterozygous
familial hypercholesterolaemia (letter). Lancet
1999; 354: 46-7.

Juvonen J, Juvonen T, Laurila A, et al. Demon-
stration of Chlamydia pneumoniae in the walls of
abdominal aortic aneurysms. J Vasc Surg 1997; 25:
499-505.

Coombes BK, Mahony JB. Chlamydia pneumo-
niae infection of human endothelial cells induces
proliferation of smooth muscle cells via an erdo-
thelial cell-derived soluble factor(s). Infect Immun
1999; 67: 2909-15.

Coles KA, Plant AJ, Riley TV, Smith DW,
McQuillan RM, Thompson PL. Lack of associa-
tion between seropositivity to Chlamydia pneu-
moniae and carotid atherosclerosis. Am J Cardiol
1999; 84 825-8.

Fong IW, Chiu B, Viira E, et al. Can an anti-
biotic (macrolide) prevent Chlamydia pneumo-
niae-induced atherosclerosis in a rabbit model?
Clin Diagn Lab Immunol 1999; 6: 891-4.
Muhlestein JB, Anderson JL, Hammond EH, et al.
Infection with Chlamydia pneumoniae accelerates
the development of atherosclerosis and treatment
with azithromycin prevents it in a rabbit model.
Circulation 1998; 97: 633-6.

Mubhlestein JB. Chlamydia pneumoniae-induced
atherosclerosis in a rabbit model. J Infect Dis
2000; 181 (Suppl 3): $505-7.

Gurfinkel E, Bozovich G, Daroca A, Beck E,
Mautner B. Randomised trial of roxithromycin in
non-Q-wave coronary syndromes: ROXIS Pilot
Study. ROXIS Study Group. Lancet 1997, 350:
404-7.

Gupta S, Leatham EW, Carrington D, Mendall
MA, Kaski JC, Camm AJ. Elevated Chlamydia
pneumoniae antibodies, cardiovascular events,



S674

22.

23.

W. LEOWATTANA et al.

and azithromycin in male survivors of myocardial
infarction. Circulation 1997; 96: 404-7.

Anderson JL, Mubhlestein JB, Carlquist J, et al.
Randomized secondary prevention trial of azithro-
mycin in patients with coronary artery disease and
serological evidence for Chlamydia pneumoniae
infection: The Azithromycin in Coronary Artery
Disease: Elimination of Myocardial Infection with
Chlamydia (ACADEMICQ) study. Circulation 1999;
99: 1540-7.

Curry Al, Portig I, Goodall JC, Kirkpatrick PJ,
Gaston JS. T lymphocyte lines isolated from
atheromatous plaque contain cells capable of res-
ponding to Chlamydia antigens. Clin Exp Immunol

24.

25.

26.

J Med Assoc Thai December 2001

2000; 121: 261-9.

Gieffers J, Solbach W, Maass M. In vitro suscepti-
bilities of Chlamydia pneumoniae strains reco-
vered from atherosclerotic coronary arteries. Anti-
microb Agents Chemother 1998; 42: 2762-4.
Kutlin A, Roblin PM, Hammerschlag MR. In vitro
activities of azithromycin and ofloxacin against
Chlamydia pneumoniae in a continuous-infection
model. Antimicrob Agents Chemother 1999; 43:
2268-72.

Melissano G, Blasi F, Esposito G, et al. Chlamydia
pneumoniae eradication from carotid plaques.
Results of an open, randomised treatment study.
Eur J Vasc Endovasc Surg 1999; 18: 355-9.




Vol. 84 Suppl 3 ROXITHROMYCIN IN PREVENSION OF ACS WITH C. PNEUMONIAE INFECTION S675

v [ J o~ ‘ [ o~ - 1 - a - o
milymnndinnisduisUpsiumafinnguenmivenadoamilaudsuwau
AlemnduRusiuMdnde Amd@de Talis TasAnmuuuguinenss
Wizuigunusmann

G J a - - -
WU REIVINWY, WAL, 0B NNV, WU
Hesate pivaly, wu, Ny & mgHy, W,

- .J (d 4 4 -(o s o - s
Aad Amisuum, wurr, @dmun wsAY, mur gswa  Batlsau, mur

navessRadn Aadde Talwids ARremadenaseimmanadamizludsuwausilaiuiuuga
i n‘nznmnéuaﬂﬁnwﬂiﬂﬁ%u:mnéu uuﬂ'[ﬂﬂacv{mmsnammw;uuiwaqmstﬁmna:ummsofonéﬂle{ GITH
WisadlmnmsdnmdranasaioRgainnarpsmstngfusngudinanasannananquuslasiimialy
Tagvnmsdnsuvuguiinesineniandinaisdu vidosmasn Tugthanguanmamaaadaaila@gunauimom
84 T8 nauwnsrEnsuazEthgsslmuelaunaiiviosmann mnaewenileda 150 un. Juaz 2 A%
w30 ua:ﬁmmuqe{atdmwﬂiu 80 'TuImﬂqmwwxmwaﬂsaﬁtﬁm'ﬁmﬁwmﬁumwumnvmizwimjﬂw

- -~
(]

spanguanmiemudedinnislzaiala Mamasnmuovaaadamizlaviamndaudsuaandomiala uaz
madumnendvmafisnamdaidlames wamsanadoniagnimumunads amdde Jilnas aie 1o
WU néumﬁfum;anﬂmﬁﬂ‘im AU 558% (24/43) Tunauilagvaan nuauin 56.1% (23/41)
'lunitiqﬁmkumu‘nﬁﬂ 10310 WunvaLIn 46.5% (20/43) was 31.7% (13/41) Tunquilasugnsandlnsiodu
uaznquTtAEMABNMNAIRY ndmnAamagieagy 90 U wuniamamsaTiigtasulsam ey 33
ARsznaume madeFinnnlieiila 2 Mg easnmendaAsuaandaniala 9 T8 ApvEnEVaDAEEe-
ila 12 18 wazfsemsumnand/namidawalame 10 118 Tnenaugithelasumsondlnmisdu v 17
a3t Sunguiilasuemaaniin 16 AR Rludauuaneeiunadfisse 2 nan Tasaguwunmsleefiue
aiin sonFlnuiedu 'lugvﬂuEméummmaaméaﬂvﬁ‘laLﬁuuwa”uhimmmammmjuuswmmnﬁmmc-]mstﬁtﬁmﬁu
valaaslamilauiumsdnmfngnunaumid - atslsfaumsingsinaniugihslsamaasdanialafissnsa
asnBudumsioda aadide dalnas wwudainmsiisslsnininnfuoe

Ay Aasdde TolnEE msquinenslauassvann, sandlnaisdy, nguamIvaanadaavilaudsuwau

Fwon deaien, 98 wmaun, desds gl ussen
SAvaNBMINAUNNE 4 2544; 84 (RULAMY 3): SBE0-SB75

* malwendingadin,
** quelsmlaauAawTzUINTETINN, ANTUANEMEASAIIRENNG, NNINIFBNRARS, NTUNW 4 10700




