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C
hlamydia pneumoniae, an obligate intracel-
lular organism, is a common etiological
agent of both epidemic and endemic in-

fections of the respiratory tract [1-4]. The in-
fected patient, symptomatic or asymptomatic
(2-4% of the general population) is the reservoir
[1]; transmission of the pathogen occurs from
person to person via respiratory secretions; this
fact is supported by epidemics in closed com-
munities, such as barracks, schools and family
groups, reported in Finland, Norway, Den-
mark, Japan and America [5-9]. In Italy, the
only report of familial epidemic was that of
Blasi whom in the autumn of 1992, during a
prospective study on community-acquired
pneumonia, observed an epidemic of C. pneu-
moniae infection in two unrelated families [8].
Later, we report an outbreak of familial C. pneu-
moniae infection that was observed at the Clini-
cal Institute of Infectious Diseases of Siena.

n CASE REPORTS

A 39-year-old man was hospitalized for fever, a
dry cough that was persistent for many days
and asthenia. On admission to our clinic (25
May 2000) physical examination revealed a
temperature of 38.4°C, pulse 153/min, respira-
tory rate 20/min and blood pressure 105/70
mmHg. Examination of the chest revealed cre-
pitant rales and dullness in the right medio-ba-
sal field. Laboratory tests showed an increase in
erythrocyte sedimentation rate and C reactive
protein and a small increase in hepatic aspar-
tate transaminase and alanine transaminase. A
chest X-ray showed infiltrate lower right lobe.
Mantoux’s test with 5 units of PPD (Purified

Protein Derivative) proved negative. Cultures
were carried out on blood, sputum and nasal
swab and the results were negative. Broad spec-
trum antibiotic treatment was started with cef-
triaxone, 2 grams i.v./die, and erythromycin,
600 mg three times per day. A bronchoscopy
showed chronic bronchial inflammation with
mucosal hypervasculation; direct microscopic
examination of bronchoalveolar lavage (BAL)
was negative for the cellular component, for
bacteria, fungi, viral inclusions, acid fast bacilli,
Pneumocystis carinii, and amorphous and articu-
late material. Detection of pathogens carried
out on BAL by PCR was positive for C. pneumo-
niae, but negative for mycobacteria and Myco-
plasma pneumoniae. PCR for C. pneumoniae was
performed using the Cpn1/Cpn3 (5’-GTT-
CAATCTCGTTGGTTTATT-3’/ 5’-TCCAATG-
TATGGCACTAAAGA-3’) primer pair, fol-
lowed by a seminested PCR using Cpn1/Cpn2
(5’-ATTTGATGGTCGAGACTTTGTT-3’), in-
cluding three negative controls and one posi-
tive control in each assay, starting from the nu-
cleic acid extraction step (10). Serological tests
by microimmunoflorescence (C. pneumoniae
IgG/IgM Micro-IF test Kit-Labsystems) on th-
ree samples of serum obtained respectively at 7,
36 and 60 days after the onset of symptoms
were positive for IgM and seroconversion for
IgG with a persistently elevated titre (Table 1). 
Erythromycin treatment was protracted for 20
days. The course of the illness was characteri-
sed by a slow, but progressive improvement of
the symptoms; the cough and asthenia persi-
sted for months after discharge from the hospi-
tal; the radiographic clinical picture also impro-
ved slowly.
On 27 May 2000, one of the sons, at that time 16
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years old, presented hyperpyrexia and cough;
the general practitioner had diagnosed bron-
chopneumonia, documented by radiography
and treated at home with oral cephalosporin.
The symptoms were resolved in a few days;
however, tests for C. pneumoniae were carried
out on pharyngeal swab by PCR with a positive
result; at that point erythromycin therapy at a
dose of 600 mg three times per day was carried
out for 14 days. Later tests showed persistence
of the organism up until four months of the on-
set of the symptoms; thus a cycle of therapy
with doxycycline at a dose of 100 mg twice a
day for two weeks was carried out. A month af-
ter the treatment was completed, examination
by pharyngeal swab proved negative for C.
pneumoniae. Diagnosis of acute C. pneumoniae
infection was confirmed by serological test car-
ried out by immunofluorescence on two serum
samples, 17 and 51 days after the onset of the
symptoms; serological data showed positivity
for IgM and seroconversion for IgG anti-C.
pneumoniae (Table 1). 
In the other son, an 18 year-old who was
asymptomatic, examination for C. pneumoniae
by PCR on a pharyngeal swab was negative; the
serological tests carried out on two samples of
serum taken at the same time as those from his
brother were, however, positive for IgM and
there was an increase in the IgG antibody titre
anti-C. pneumoniae in the second sample. The
same tests for the pathogen, with negative re-
sults, were carried out on the asymptomatic
wife.
Paired sera from the family members were also
tested, with negative results, to evidence anti-
bodies to influenza A and B, parainfluenza,

adenovirus, respiratory syncyzial virus, Ch-
lamydia psittaci, M. pneumoniae and Legionella
pneumophila.

n DISCUSSION

Seroepidemiologic studies have suggested that
asymptomatic C. pneumoniae infections are
more frequent than symptomatic infections
and, although familial epidemics have been no-
ted, infections are most often contracted out-
side the home environment [3, 11]. In the epi-
demic that we described, 3 out of 4 members of
the family presented acute C. pneumoniae infec-
tion, and only 2 were symptomatic. Our data,
although small in numbers, agree with findings
reported by Mordhost who, in a study of an
epidemic of C. pneumoniae infection in four fa-
milies that lived near one another, observed a
high percentage of symptomatic patients [7]. By
contrast, a study carried out in Finland on mili-
tary recruits showed that only around 10 % of
infected people presented a clinically evident il-
lness [5]. 
C. pneumoniae is a common etiological agent of
infections along the entire respiratory tract (1,
13-14); community pneumonia is the most fre-
quent manifestation (10-25% of cases of infec-
tion) with aspects that vary from a moderate
course of illness up to a clinical picture of grave
respiratory symptoms [15-20]; however, the
sub-clinical course of infection is the most fre-
quently noted occurrence [21]. The cases that
we described also presented different clinical
pictures; in the father we observed a particu-
larly prolonged course of illness with a notable

Table 1 - Clinical findings, serological data and results identification by PCR of Chlamydia pneumoniae in the
family studied.

Family Age Diagnosis Onset Follow-up IgM IgG PCR Treatment
member years Date Samples titre titre

days after
onset

Father 39 Pneumonia 18 May 7 1:16 1:128 + Ceftriaxone,
2000 36 - 1:1024 - erythromycin

60 - 1:1024 /

Son 16 Pneumonia 27 May 17 1:16 1:512 + erythromycin,
2000 51 - 1:512 + doxycycline

128 / / +

Son 18 Asymptomatic / 13 June 1:16 1:128 - /
2000*

*Sample date for serological test
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persistence of cough and malaise, and in the
son with bronchopneumonia the course was
moderate with a rapid resolution; in the other
son the infection was sub-clinical. The period
that elapsed between the onset of symptoms in
the father and in the son with bronchopneumo-
nia was around 10 days; the period of diffusion
of the illness thus appears to be relatively brief,
as opposed to that reported by Mordhorst who
observed a slow transmission of the infection
among the four families in his study (around
four months). In the epidemic that we report,
the close contact among family members could
have favoured its rapid spread.
In the son with bronchopneumonia, more than
four months after the onset of symptoms, after
a cycle of 14 days of treatment with erythromy-
cin, we observed the persistence of positivity
for C. pneumoniae by PCR on a pharyngeal
swab. The factors responsible for the persi-
stence of in vivo Chlamydiae are not known. In
vitro, several factors (antibiotics, depletion of
nutrients, cultivation with cytokine) have been
noted, all able to alter the chlamydial develop-
ment cycle, giving place to “aberrant”, and, mo-

reover, vital forms; the immune system could
receive, from these forms, a continuous stimu-
lation, favouring the start of a state of chronic
inflammation [22].
It has been shown that, even with appropriate
antibiotic treatment, C. pneumoniae can persist
in the respiratory tracts up until a year after
acute infection [23]. The in vitro sensitivity of
the pathogen to macrolides and tetracycline is
known [24], although reports of persistent in-
fection after therapy shed doubt upon the pos-
sibility of eradication of the pathogen by the in-
dicated antibiotics [23]. For the moment, ma-
crolides and tetracycline in a protracted treat-
ment of at least two weeks are still the treat-
ment of choice; however, in consideration of the
possible etiological role of C. pneumoniae in im-
portant chronic illnesses, such as asthma and
atherosclerosis [25-27], further studies would
be useful for the perfection of a better thera-
peutic regimen.
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We describe an outbreak of familial infection
of Chlamydia pneumoniae, an etiological agent
for respiratory tract infections. In a family
member detection of C. pneumoniae on a pha-
ryngeal swab by polymerase chain reaction

was positive until four months after the onset
of symptoms, despite a course of antibiotics
known to be effective against Chlamydia
species.

SUMMARY

Abbiamo descritto una epidemia familiare di infe-
zione da Chlamydia pneumoniae, agente ezio-
logico di infezioni respiratorie; in un membro
della famiglia, la ricerca di C. pneumoniae me-

diante polymerase chain reaction (PCR) è risul-
tata positiva per oltre quattro mesi dall’esordio dei
sintomi, nonostante terapia nei confronti di C.
pneumoniae.
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