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Chlamydia pneumoniae-associated 
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Nikolaos K. Syrigos and Garyphallia Poulakou 

Abstract 

Background: Chlamydia pneumoniae is a common cause of atypical community acquired pneumonia (CAP). The 
diagnostic approach of chlamydial infections remains a challenge. Diagnosis of delayed chlamydial-associated com-
plications, involving complex autoimmune pathophysiological mechanisms, is still more challenging. C. pneumoniae-
related cardiac complications have been rarely reported, including cases of endocarditis, myocarditis and pericarditis.

Case presentation: A 40-year old female was hospitalized for pleuropericarditis following lower respiratory tract 
infection. The patient had been hospitalized for CAP (fever, dyspnea, chest X-ray positive for consolidation on the left 
upper lobe) 5 weeks ago and had received ceftriaxone and moxifloxacin. Four weeks after her discharge, the patient 
presented with fever, shortness of breath and pleuritic chest pain and was readmitted because of pericardial and 
bilateral pleural effusions (mainly left). The patient did not improve on antibiotics and sequential introduction of col-
chicine and methylprednisolone was performed. The patient presented impressive clinical and laboratory response. 
Several laboratory and clinical assessments failed to demonstrate any etiological factor for serositis. Chlamydial 
IgM and IgG antibodies were positive and serial measurements showed increasing kinetics for IgG. Gold standard 
polymerase chain reaction of respiratory tract samples was not feasible but possibly would not have provided any 
additional information since CAP occurred 5 weeks ago. The patient was discharged under colchicine and tapered 
methylprednisolone course. During regular clinic visits, she remained in good clinical condition without pericardial 
and pleural effusions relapse.

Conclusions: C. pneumoniae should be considered as possible pathogen in case of pleuritis and/or pericarditis dur-
ing or after a lower respiratory tract infection. In a systematic review of the literature only five cases of C. pneumoniae 
associated pericarditis were identified. Exact mechanisms of cardiovascular damage have not yet been defined, yet 
autoimmune pathways might be implicated.

Keywords: Pericarditis, Pleuritis, Pleuropericarditis, Serositis, Chlamydia pneumonia, Community acquired 
pneumonia, Antigenic mimicry
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Background
Chlamydia pneumoniae is a common cause of atypical 
lower respiratory tract infection [1]. Cardiac complica-
tions related to C. pneumoniae infection have been rarely 
reported. These reports include cases of endocarditis, 
myocarditis or pericarditis during or after C. pneumo-
niae pneumonia [2–11]. Atherosclerosis has also been 
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related to C. pneumoniae infection [12–14]. We present 
the case of a 40-year old woman who suffered serositis 
(pleuropericarditis) after being treated for community 
acquired pneumonia (CAP). The diagnosis of C. pneu-
moniae serositis was established based on the kinetics 
of chlamydial antibodies over serial measurements. A 
systematic review of the literature was also performed in 
line with the PRISMA recommendations (www. prisma- 
state ment. org) to detect similar cases.

Case presentation
A 40-year old female was transferred to our Department 
of Medicine for the assessment and treatment of pleurop-
ericarditis following lower respiratory tract infection. Her 
body mass index was 25.7 kg/m2 and her personal history 
was positive for current smoking (~ 10 cigarettes/day, 
40 pack years) and arterial hypertension (occasional use 
of amlodipine 5  mg). The present history of the patient 
begins 5 weeks ago with a hospitalization in a Respiratory 
Department for CAP (fever, dyspnea, chest X-ray positive 
for consolidation on the left upper lobe; Additional File 
1). The patient received ceftriaxone and moxifloxacin for 
10 days without any medical report on causative patho-
gen. Four weeks after her discharge the patient presented 
with fever, shortness of breath especially in exertion and 
pleuritic chest pain and was admitted to a Respiratory 
Department where bilateral pleural (mainly left) and mild 
pericardial effusion were found. Pericardial friction rub 
was not identified. Her blood tests revealed increased 
neutrophils and indices of inflammation (Table 1, Addi-
tional File 1). Piperacillin/tazobactam and linezolid were 
initially administered. Thoracocentesis on the left side 
revealed neutrophilic exudate with pH 7.40. Despite anti-
biotic treatment, patient was not improved. Moreover 
C-reactive protein (CRP), pleural and pericardial effu-
sions remained unchanged. Procalcitonin, high-sensitive 
troponin and brain natriuretic peptide levels were within 
normal limits during hospitalization. Blood and spu-
tum cultures were negative. Extensive rheumatological 
workup was negative. In electrocardiography sinus tachy-
cardia (112  bpm), frequent premature ventricular con-
tractions, periods of ventricular trigeminy and inverted 
T-wave in V1–V6 were observed. Echocardiography 
was positive for mild mitral and triscupid valve regurgi-
tation and mild pericardial effusion, without any sign of 
hemodynamic decompensation. Computed tomography 
(CT) imaging (including CT pulmonary angiogram) did 
not reveal pulmonary embolism or pathological find-
ings from lung parenchyma and was positive only for the 
presence of pleural and pericardial effusions (Additional 
File 1). Pulmonologists administered ibuprofen 600  mg 
three times daily with the indication of idiopathic pleu-
ropericarditis. The patient presented allergic reaction 

to ibuprofen and was transferred to our Department of 
Medicine on day (D) 12. Upon her admission, the patient 
presented with diffuse maculo-papular rash that was 
attributed to the allergic reaction to ibuprofen. Ibuprofen 
was withdrawn and IV methylprednisolone 40  mg once 
daily was initiated. Antibiotic treatment was suspended 
due to the lack of evidence of bacterial infection. Due to 
sinus tachycardia and premature ventricular complexes 
metoprolol 25 mg twice daily was administered. Patient’s 
file was reviewed and pericarditis investigation and dif-
ferential diagnosis was conducted according to current 
guidelines [15]. The patient fulfilled two out of four major 
criteria (pericardial chest pain and new pericardial effu-
sion), along with one of the additional supporting find-
ings (elevated CRP, white blood cells and erythrocyte 
sedimentation rate), rendering the diagnosis of pericar-
ditis evidence-based [15]. Colchicine 0.5  mg once daily 
(patient’s weight 66  kg) was initiated, for the treatment 
of pericarditis under investigation. The patient presented 
clinical improvement and CRP dropped to nearly nor-
mal (Additional File 1). Methylprednisolone was stopped 
after 3  days, as it was administered to treat the allergic 
reaction to ibuprophen. Low grade fever and pleuritic 
chest pain recurred rapidly, along with rising CRP levels. 
A new chest X-ray revealed bilateral pleural effusion but 
this time mainly on the right side. A repeat thoracocen-
tesis revealed neutrophilic exudate with pH 7.40 and in a 
new chest CT the only new finding was the reduction of 
the left pleural effusion in combination with the increase 
of the right sided pleural effusion. Empirical initiation of 
meropenem was decided (Additional File 1). Clinical and 
laboratory findings did not improve with the addition of 
antibiotics; thus, antibiotics were suspended due to lack 
of evidence in favor of a bacterial cause for the new fever 
and IV methylprednisolone 40  mg once daily was again 
initiated.

The patient presented impressive clinical and labo-
ratory response to the combination of colchicine and 
methylprednisolone and was discharged (D 31) with the 
diagnosis of pleuropericarditis under investigation on 
colchicine 0.5  mg once daily and methylprednisolone 
16 mg twice daily per os, while waiting for further labora-
tory test results. C. pneumoniae IgM and IgG antibodies 
[enzyme-linked immunosorbent assay (ELISA) VIRION/
SERION ELISA kit] were both positive upon admission 
of the patient to our Department on D 12 (IgM 20 U/
ml, IgG 14 U/ml with normal limits < 15 U/ml for IgM 
and < 12 U/ml for IgG) (Fig. 1). Mycoplasma pneumoniae 
antibody titers were found to be negative, and a possible 
cross reaction, observed in 30% of patients with M. pneu-
moniae infection, was excluded [16]. In addition, a posi-
tive aspergillus antigen test (galactomannan) was found. 
Clinical and imaging findings were against aspergillosis, 
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the patient was not in an immunodeficient status, and 
this finding was considered as a false positive finding, 
probably due to prior treatment with piperacillin/tazo-
bactam [17]. In order to follow the antibody kinetics, new 
antibody titers were ordered upon patient’s discharge on 
D 31 (IgM 11 U/ml, IgG 17 U/ml) (Fig. 1). Thus, the com-
bination of the patient’s history and course, the negative 
extensive work up for other infections and autoimmune 
diseases, the negative imaging for pulmonary embolism 
and malignancies, along with the trend of the antibody 
kinetics rendered a diagnosis of C. pneumoniae related 
pleuropericarditis rather possible.

The patient visited the hospital on an outpatient basis 
two weeks after discharge (D 46). She was in good clini-
cal condition, with normal laboratory values (white blood 
cells, CRP) and improved imaging evaluation (mild pleu-
ral effusions in CT imaging) (Additional File 1). Tapering 
of methylprednisolone was decided by reducing 8 mg of 
methylprednisolone every 7 days. The patient presented 
to the next scheduled follow-up visit as outpatient one 
month later (D 68) on colchicine 0.5 mg once daily and 
methylprednisolone 8 mg once daily. She reported recur-
rence of mild pleuritic chest pain and low-grade fever. 
CRP was 2.8 mg/dl (normal limits < 0.7 mg/dl) and imag-
ing (echocardiography) revealed small pericardial effu-
sion. Aggressive tapering of methylprednisolone was 
considered as the most probable cause of the clinical 
relapse of the patient. Uptitration of methylprednisolone 
to 16 mg twice daily was decided. A third sample for C. 
pneumoniae antibodies was acquired (IgM 11 U/ml, IgG 
22 U/ml) (Fig.  1). The patient was reassessed on D 105 

in good clinical condition and absence of pleural effu-
sion in chest X-ray and closer follow-up was planned for 
a slower tapering of corticosteroids. Complete rheuma-
tologic evaluation was repeated (clinical and laboratory) 
without evidence of rheumatological disease.

Concerning the patient’s perspective, she was informed 
of all the investigations performed and she was compliant 
with the interventions. She was relieved with the exclu-
sion of severe causes (malignant) and fully aware of the 
need for regular follow-up. The patient engaged gradually 
to her daily activities without any concern.

Discussion and conclusions
The case of a 40-year old woman with pleuropericardi-
tis associated with prior C. pneumoniae CAP has been 
described. Cardiac complications after or during Chla-
mydia infection (either C. pneumoniae, psittaci or tra-
chomatis) have been described through the literature, 
though cases are rare, and mechanisms understudied. 
Most data are derived from non-human studies [12], 
while the association of Chlamydia infection with cardiac 
complications has been based mainly on cross-sectional 
studies with single antibody measurements, rather than 
multiple follow-up antibody titers and kinetics, like in 
our case [18, 19]. Cardiac involvement seems to be even 
rarer when it comes to C. pneumoniae infection [2–11]. 
Previous reports associated with M. pneumoniae atypical 
CAP have also been reported and seem to be more com-
mon through the literature [20].

A systematic review of the literature was conducted 
independently by two investigators (GED, EF) to detect 
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similar cases. Search algorithm and flowchart of included 
studies are shown in Fig. 2. Similar case reports are rare 
in the literature. Five studies have been identified [7–11]. 
Main characteristics of included studies are described 
in Table  1. The origin of the studies was Europe and 
Asia, while the prognosis of patients involved was good 
in most cases. The study by Oztek Celebi et  al. [7] was 
the only one where more than one antibody measure-
ments were ordered (two in total), in order to investigate 
a similar case involving a 13-year-old boy with pericar-
dial and bilateral pleural effusions. However, antibody 
titers did not clearly follow the expected kinetics. Our 
study is unique in this context as more measurements of 
chlamydial antibodies were ordered (three in total) with 
typical fluctuations indicating past infection. Regarding 
treatment choices among the similar studies identified, 
most patients have been treated mainly with macrolides 

but there seems to be a lack of evidence regarding the use 
of colchicine and/or corticosteroids in their treatment 
(Table 1).

In our case the patient presented to our hospital with 
pleuropericarditis five weeks after hospitalization for 
CAP in another hospital, where she was treated with cef-
triaxone and moxifloxacin without any report on causa-
tive pathogen. The kinetics of the IgM and IgG antibodies 
against C. pneumoniae indicated the latter as the causa-
tive microorganism (Fig. 1, Additional File 1). The patient 
was administered moxifloxacin in her first hospitaliza-
tion. This is considered as an acceptable first-line empiric 
treatment for most patients with community-acquired 
pneumonia since the etiology is usually unknown at the 
time of diagnosis. The patient responded and was dis-
charged. However, macrolides represent the first-line 
option for C. pneumoniae [21]. Whether an initial course 
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with macrolides could avert the subsequent pericarditis 
is not known. So far, the documentation and diagnosis of 
C. pneumoniae infection are often suboptimal in terms of 
standardization and methodological validation. Respira-
tory tract samples cultures and polymerase chain reac-
tion (PCR) seem to be the most accurate methods, yet 
high cost and practical problems render them not widely 
applicable. In the present case, PCR or cultures of the 
respiratory tract samples would have not probably con-
tributed to the diagnosis due to the delayed occurrence of 
the serositis after CAP. The delayed emergence of serosi-
tis after the infection could indicate indirect (namely 
autoimmune) mechanisms. Serologic evaluation is the 
most frequently used method, either by microimmuno-
fluorescence or ELISA. Standard diagnostic criteria for 
serologic methods apply, such as the fourfold increase of 
antibody titers within 4–6  weeks after symptoms onset 
[1, 22]. Unfortunately, we did not have baseline values 
at symptoms onset and during her first hospitalization. 
However, the patient’s C. pneumoniae antibodies kinet-
ics seem to be in line with our assumption of a recent 
C. pneumoniae CAP. IgM titers presented a peak in our 
first measurement and then followed a gradual decline, 
while IgG titers continued to increase within the next 
4–6 weeks. (Fig. 1) [1, 22, 23].

Multiple possible mechanisms of cardiac damage have 
been suggested and could be divided into non-autoim-
mune and autoimmune mediated pathways [12, 14, 24, 
25]. Concerning non-autoimmune pathways, C. pneu-
moniae-infected macrophages seem to present greater 
adherence to the endothelium and tend to degener-
ate easier to foam cells in the presence of LDL choles-
terol [14, 23]. This suggested mechanism implicates that 
Chlamydia infection could play a role as a cardiovascu-
lar disease (CVD) risk factor for atherosclerosis [14, 24]. 
Autoimmune mechanisms on the other side have been 
reported to act mainly via molecular mimicry phenome-
non [12, 25]. In this case, chlamydial proteins mimic host 
self-proteins and may trigger systematic autoimmune 
reactions [12, 25]. The impressive clinical and biochem-
istry patient’s response to corticosteroids and the lack of 
any clinical or laboratory response whenever antibiotics 
were initiated, is indicative of an autoimmune pathoge-
netic mechanism.

Our study presents several limitations regarding the 
diagnostic documentation of patient’s prior chlamydial 
infection. Appropriate diagnostic evaluation dur-
ing the patient’s first hospitalization, including PCR/
cultures of respiratory tract samples, as well as base-
line antibody titers, was unavailable; however, such a 
diagnostic work-up is not routinely recommended for 
uncomplicated CAP. It should be mentioned that the 

patient presented a rather late serositis a few weeks 
after her discharge and remission of her initial symp-
toms. Indeed, similar limitations have been encoun-
tered in all relevant published studies (Table 1) [7–11]. 
These ‘inevitable’ limitations are somewhat expected 
in the setting of everyday clinical practice and real-
world medicine. Assessment of antibody kinetics in this 
study might at least partly counteract some of these 
limitations. In fact, the etiology of polyserositis was 
determined on the basis of dynamic changes in anti-
body levels, the clinical course and the response of the 
patient to steroid and colchicine therapy, and the exclu-
sion of other etiologies. It should be taken into consid-
eration that the aim of this case presentation was to 
describe a probable rather than definite causative rela-
tion of chlamydial infection and pericarditis, and most 
importantly to raise awareness among doctors regard-
ing the early consideration of this entity in differential 
diagnosis of similar cases.

In conclusion, C. pneumoniae-associated CVD or 
autoimmune implications may be more frequent and 
important than generally thought. Clinicians should be 
aware of atypical causes in the absence of profound and 
obvious explanations. Nonsteroidal anti-inflammatory 
drugs and colchicine constitute the mainstay of therapy 
in cases of pericarditis. Corticosteroids should be con-
sidered in cases of contraindications and/or failure of 
the above-mentioned regimens or in cases of autoim-
mune-related serositis.
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