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Chlamydia Connection: Is Coronary
Artery Disease an Infectious Disease?

One third of patients with acute myocardial
infarction lack known risk factors for
atherosclerosis. Why do these individuals develop
coronary artery disease? Although it is known that
inflammation triggers coronary thrombosis, we do
not know what causes this inflammatory event.
Could an infectious agent like Helicobacter pylori
(which causes peptic ulcer disease) or Chlamydia
pneumoniae be responsible for coronary artery
disease and myocardial infarction? The latest
epidemiologic and treatment studies suggesting this
exciting new connection will be discussed.

•  Review the current literature that describes the
association of Chlamydia pneumoniae with
cardiovascular disease.

•  Discuss the potential treatment modalities based
on these studies.
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Coronary Artery Disease:
Risk Factors
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. Cholesterol

. Smoking

m Hypertension

. Diabetes

The Chlamydia Connection

Coronary Artery Disease:
No Risk Factors
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.30% Of MI patients - no risk fa3ors

. 1.5 million hospital admissions

. SOO.ooO deaths



Site of Acute MI

m 78% of lesions - 5 50% stenosis

. Ulceration leads to accelerated stenosis

. Length and roughness important

Inflammation, CAD, and Aspirin
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White Blood Cell Count and AM1
. . . ..c...+................................

White Blood Cell Count Predicts MI+++++++.++.++++++.++....................Ia, -1

AM/CAD and Infection
L++~+++++..+.+++++++........~~...~~~~.~~..

. Etiology of CAD/Ml in patients
withoul  risk factors?

. Acute inflammatory insun - ? trigger
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. Macrophage infiltration -“abscesses”

. Platelet aggregation, thrombosis, occlusion

Acute Respiratory Symptoms and Ah4I
+.++++++.++.+.+..+.+++++++++++++++++++++

I Chlamydiapneumoniae - History

1+++++++++t+++++~+.++.....~......~~.....~
m 1950s  respiratory efMemics + Ch/am@a CF.

no bird er$zasure - ‘para-omtthosis’

m 1980 + IgM to ‘new’ shah of C. psinati Wt83

(19%). AR-39 -Taiwan acute resp. agent-TV@,,?

- 1986 cuttured from serwmverttng  patients wh
respiratory tract infection in Seattle

Km6vPr.M c,m,“fi”Lk!  199121  s24
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C. pneumoniae - Epidemiology
+++++++++.++.+.+++.+..~...........~~....

. 50% of adults sempositive

. Prwalmce  rises from Sdlool age

m Previous infedicm provides partial immunity

m 2-3 infeticm  in lifetime

m Mostly mild, sub-x& ud

m 515% of pneumonia cases

C. pneumoniae - Pathogenesis

. Pert-bronchiill  tmit@aUon of lynphoqtes

n hnlammtbn lasts 2 mmtu

m Reinfecttins  - mae pronounced inflammation. CP

mus dinilcult  to adture

= Tendency of infections to rear aftei beabnent

.



C. pneumoniae - Clinical
+++++++++.++++++c+++..~~.~....~...,..,.

Mild atyphxt pne”monta

. gradual axet prolonged course
m pharyngibs.  hoarseness precede pneumonia
. headache common
. usually no”-pur”lenl  Sputum
m single sub-qmental  infiltrate mast common

I C pneumoniae: Incidence of Pneumonia

6



C. pneumoniae:
Diagnosis and Predictors of Response

++.+++.++++++.+.+++++++++c++++c+++++++++

I m Tetracycline

m Macrolidahzalide
2-3 weeks duration
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Reiter’s Syndrome
and Treatment of C. ~~~A~rnatis

h.

lime 50% Recovered (weeks)

CT (“=17) other (“=x3)

15 (P=aO2, 30

40 27

C. pneumoniae and CAD - History
.

1908 osler
,913 Anitsdrkmvhighchoiest.  diet - athemsdemsis

1940’S LGV ocdudes artertes,  hypersensttivit, CAD pts

1904 Mattila  tested for varicus infecaons AMI patients

1988 Saikku fcund mn wtth AMWCACJ t CP !gG/IgA

1993 Kuo et al. aWred CP from plaque

Chlamydiapneumoniae and
AMIKXD: Theories
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Chlamydiapneumoniae and
Ah4KAD: Epidemiology

++++..+.++++.+++++++++++c+++++++++++++++

m Since 1994: 18 epi studies12.700 patients

. Casecontml: t IgG. IgA. C’s AMVCAD patients

C. pneumoniae and AMIICAD: 18
Sero-epi. Studies - 2,700 Cases

++++.++++...+++.+..++++++w+++++++++++++
0 Prurpcbw*tier 2pz==r -EF

Chlamydia pneumoniae:
Specificity for Coronary Tissue

L++.++++..+++..+++++....~....,~.......~.
PresmcebyClClPCRamXaut~~w

corotlaty  arkrias 3 4 %

Lung 13%

Liver 10%

Granuloma 10%

Spleen 5 %
.ekmlA*r,P~1931.I*,78J.
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Endovascular C. pneumoniae in CAD
. . . ..+....................................

Plaques from 70 myocadial revascularkd patients
17 re-stenotic bypass gratis

m 11 (16%) viable CP
. 21(30%)  PCR DNA + vs. OH7 nor+athwomatous

*~lIlpkS

C. pneumoniae Induces in Vitro LDL-
Foam Cell Formation

+..++++++++++..+++++...~~~....~.....~~,
100

p t4
4 60
e m
;c m

0
“n-tnfectod tnfestad

K~hlv ,*,~1*1m.17w?J

Can Antimicrobials Prevent
Atherosclerosis in Animals?

b
1
.+.+C++.++..++++...+++++C+++++++++++++t++

. NZWrabbii.  cholesterol-bee  diet. sac. at 10 wks
m Infeded intranasally wim C. pneum0nlae  a 2 wks x 3
. Adthmnydn  5 days and 2 weeks after last inoculation

AIll A!xm e
NOb: 6 ww 6(35%) -
Eady b: 5 days 1 (4%) 0 0.02
Delayed b - 6 v&s 6(33%) 0 NS

Fw%lW ~BuIIC~.sm~ Irn
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C. pneumoniae Accelerates, Azithro
Prevents Atherosclerosis in Animals

L+++++.++++.+....+.+...~...~~............
m 30 NZWrabbits.  choksteml-sup.  diet, sac. at 3 months
m lnfededintranasallymthCpreummiaeQ33wksX3
m Aziihrmy~n 3 days after last inmlation X 7 weeks

lnfeded
w nr mp

MIT (n-m) 0.55 0.20 0.16 0.009
PLCI (%) 50 32 22 0.01

I Roxithromycin for Prevention of
Cardiac Events

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. Design: Random&d. double-blind, pros.

. Patients: Unstable angina or non-Q  wave MI

. Comparison: Roxithromycin  150 mg BID vs.

placebo for 30 days

. Outcome: Severa anginaIrevascularization,

AMI. cardiac death over 31 days

Roxithromycin for Prevention of
Cardiac Events

L++.++++++++.++.+++++++++c++++++++++++++.

Rowithromycin Placebo
(f-102) B_P

Cardiac
events 2.0% 9 % 0.032



Azithromycin for Prevention of

..++.+....++..+++.......................
m Design: Randomized. doubleblind. pros.

. Patients: Post-Ml > 6 mo. and CP tier > I:64

- Comparison: Azithromycin 500 mg CID vs.

placebo for 3 days

m Outcome: AMI. SW. anginalrevascularkation.

cardiac death over  16 months

I I

Azithromycin for Prevention of
Cardiac Events

.+++++.+++++++++++++++++++++++++++++++++~~
cp(+jn~~  W+J$j;lR FRl fr;’

Cardiac
events 8 % ’ 2 6 % 15% 7%

CP < 1:16 4 3 % 1 0 % ’
* p < 0.05

I 2nd Azithromycin Study

i++.+.++++++..++++++.........~~....~~.....
. 88 PCTA patients
m Randomized: AZ 500 m$d X 2 d. 250 mgld X 28 d vs. ptmo
. Fdlowed 6 months

AL Plzs&2
Re-stenosis 9% 16%
Recunent  a n g i n a  u)% 60%
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N~zg; No. controls OR (95% Cl)
” (“=13,139)

No abx 1403 5318 1.00

Tetracyclines 82 452 0.70 (0.556.90)

Qoinolones 8 6 2 0.45 (0.21-0.95)
‘P’O.05
t.kkCRJAM 1999.2*1:427

Chlamydiapneumoniae and MI

L+.++++..++++.+++.++++++++++++++++++++++.

- Genetically predisposed population

. Acts alone and with other etiologies

I ,

Chlamydiapneumoniae and MI:
An ED-Based Treatment Trial

L+++..++++++++++c+.+++++++++++++++++++++.
m Rapid ID htthdsk cardiac patients

Bedside Tmponin I testing
m Raptd CP diagnosis

ELlSAlPCR
. Eaderkidal  antimicfobials

Macmltdes azalides  fluorcquinolones
. ED-base, research network

EMERGEncy ID NET
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