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Proven transmission of Chlamydia psittaci between 
humans has been described on only one occasion pre-
viously. We describe an outbreak which occurred in 
Sweden in early 2013, where the epidemiological and 
serological investigation suggests that one patient, 
severely ill with psittacosis after exposure to wild 
bird droppings, transmitted the disease to ten oth-
ers: Two family members, one hospital roommate and 
seven hospital caregivers. Three cases also provided 
respiratory samples that could be analysed by PCR. 
All the obtained C. psittaci sequences were indistin-
guishable and clustered within genotype A. The find-
ing has implications for the management of severely 
ill patients with atypical pneumonia, because these 
patients may be more contagious than was previously 
thought. In order to prevent nosocomial person-to-
person transmission of C. psittaci, stricter hygiene 
measures may need to be applied. 

Introduction
Psittacosis is an infectious disease caused by 
Chlamydia psittaci, a strict intracellular bacterium. 
Typical symptoms include abrupt onset of fever, rigors, 
headache, myalgia, malaise, cough which usually is 
unproductive and atypical pneumonia [1-2]. Birds are 
the natural host for the bacterium but other animals 
including humans can get infected. Humans can get 
infected after contact with birds by inhaling dried con-
taminated bird secretions, dried-out droppings or dust 
from feathers [3]. The incubation period is approxi-
mately one to four weeks. Most infected people only 
experience mild influenza-like disease but severe ill-
ness can occur. The disease, which is notifiable by law 
in Sweden, is not common, with only five to ten cases 
reported yearly in the years preceding 2013 [4].

Cases are usually sporadic without epidemiological 
links to a common source. Between January and March 
2013, there was an unusual increase in psittacosis 
cases in southern Sweden, when a total of 17 sporadic 
cases of psittacosis were reported, distributed across 

four counties. The annual number of cases in these 
counties had ranged from one to six during the 10 pre-
ceding years. The primary case in this report was one 
of the sporadic cases. Investigations revealed that the 
main risk factor for the sporadic cases was exposure to 
wild birds and their droppings, as previously reported 
by Rehn et al. The increase in cases was suggested to 
have been due to weather factors that increased the 
secretion from affected birds, an unusual epizootic 
among wild birds, or a more transmissible strain [5].

Person-to-person transmission of  has previously not 
been considered as an important pathway for trans-
mission. It has only been described in two suspected 
episodes in the literature. In a report from 1977, a 
patient suffering from pneumonia believed to have 
been caused by C. psittaci transmitted the disease 
to his son, a neighbour, another patient and to eight 
hospital staff [6]. However, at the time of this study, 
the existing serological tests could not discriminate 
between C. psittaci and C. pneumoniae. In light of this 
and the fact that C. pneumoniae is known to spread 
readily between humans, it is questionable whether 
the outbreak was caused by C. psittaci. This issue has 
also been discussed by the United States Centers for 
Disease Control and Prevention [7]. There is, however, 
one recent documented outbreak with person-to-per-
son transmission of psittacosis [8] that occurred in 
Scotland in 2012. In the outbreak, the primary case 
had pneumonia and transmitted the infection to five 
others. Four of these were family contacts and one a 
healthcare worker.

Outbreak description
On 23 January 2013, the communicable disease con-
trol unit in Kronoberg County, Sweden, was notified 
of a patient hospitalised with severe psittacosis. After 
two weeks, more cases of psittacosis were reported, 
all with an obvious epidemiological link to the primary 
case. An investigation was started in order to look into 
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the possibility and magnitude of human-to-human 
transmission.

The primary case, a 73 year-old man was admitted 
to hospital on 13 January with a three-day history of 
chills and fever. X-ray imaging showed signs of pneu-
monia and the patient received intravenous cefotaxime 
treatment. Despite antibiotic treatment, his condition 
worsened during the next couple of days. His body tem-
perature rose to above 40°C and his oxygen saturation 
fell from 95% to 80%. After three days he was trans-
ferred to the intensive care unit (ICU) and given moxi-
floxacin as additional treatment. A bronchoscopy was 
performed in the ICU and samples from bronchoalveo-
lar lavage was sent for microbiological analysis. Test 
results came back positive for C. psittaci by polymerase 
chain reaction (PCR) but negative for Legionella pneu-
moniae, Mycoplasma pneumoniae, influenza virus, res-
piratory syncytial virus and general bacterial culture. 
After only one day in ICU he had to be transferred to a 
university hospital for extracorporeal membrane oxy-
genation (ECMO) treatment where he was treated for 
26 days, after which time he was moved back to the 
local ICU where he died a month later.

On 25 January, an assistant nurse, who had been tak-
ing care of the primary case in the ICU on 18 January, 
fell ill in what she believed was influenza. After four 
days with high fever she was admitted to hospital with 
atypical pneumonia and was diagnosed with psittaco-
sis by PCR.

The same day, 25 January, a doctor who had also 
worked in the ICU on 18 January fell ill with similar 
symptoms as the assistant nurse. At that time he was 
off duty, and suspecting psittacosis, started to treat 
himself with doxycycline without taking any tests. 
When he came back to work on 11 February he still had 
a high C-reactive protein level of 230 mg/l (normal < 
5 mg/l). Initial serological investigation was negative 
but on repeated sampling he showed evidence of past 
infection.

The doctor who performed the bronchoscopy also self-
treated with antibiotics as soon as he learned of the 
diagnosis and did not develop any symptoms.

On 28 January an 89 year-old man was diagnosed with 
pneumonia at the same hospital after falling ill with 
fever and chills two days earlier. He was admitted and 
tested positive for psittacosis by PCR. This man had 
shared a hospital room with the primary case from 14 
to 17 January while he was being treated for a cerebral 
infarction.

On 1 February both the primary case’s wife and their 
son fell ill. Their son lived in the same house as the 
primary case and his wife. The son showed symptoms 
compatible with psittacosis, with chills, fever, head-
ache and coughing and received treatment from his 
local general practitioner. Serological investigation 

showed evidence of acute infection. The wife of the 
primary case developed more serious symptoms with 
high fever and syncope and was admitted to hospital. 
Her serological test was initially negative but after one 
month she showed evidence of having had a C. psittaci 
infection.

Between 28 January and 5 February, five additional 
staff fell ill on the ward where the primary case was 
treated before he was transmitted to the ICU. Four were 
assistant nurses who had been tending to the primary 
case. The fifth was an assistant nurse who could not 
remember if she had tended to the primary case, but it 
is likely that she assisted the nurse responsible for the 
patient on one occasion. All five at first experienced 
chills, fever, headache and myalgia. As influenza was 
circulating at this time, they initially believed they 
had influenza. However, they were all subsequently 
diagnosed with pneumonia and three of them were 
admitted to hospital. When tested, they were negative 
for influenza, but three showed an acute serological 
response to C. psittaci, one showed signs of infection 
in follow-up and one was negative in all testing.

Methods

Epidemiological investigation
All reported cases of psittacosis in Kronoberg County 
were interviewed about risk factors and exposure his-
tory. Staff working at the hospital were informed of the 
outbreak.

A confirmed case was defined as a person who had 
been exposed to the primary case while he was symp-
tomatic and subsequently, within the incubation period 
for psittacosis, presented with symptoms compatible 
with a clinical diagnosis of psittacosis, and where no 
other more likely risk exposures were present. In addi-
tion, laboratory confirmation of the diagnosis should 
have been established. Laboratory confirmation was 
considered fulfilled if C. psittaci was detected in res-
piratory secretions by PCR, or if a raised IgM antibody 
titre was detected or an elevation of IgG in two con-
secutive samples was shown.

A probable case was defined as a person fulfilling the 
criteria of a confirmed case but lacking other labora-
tory proof of infection than a C. psittaci IgG titre.

A possible case was defined as a person fulfilling the 
criteria of a confirmed case but with no laboratory evi-
dence of C. psittaci infection.

Incubation periods for the cases were investigated.

Laboratory investigation
C. psittaci was identified in respiratory samples by 
amplification of an 84-base pair (bp) fragment of the 
outer membrane protein A gene (ompA) according to 
Heddema et al. [9]. The assay was run as a duplex real-
time PCR including screening for Legionella species 
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and an internal amplification control. In order to deter-
mine the genotype of C. psittaci, all PCR-positive sam-
ples were further investigated by amplification and 
sequence analysis of a 560 bp fragment of ompA cov-
ering variable domain I and II.

IgG and IgM antibodies specific to C. psittaci were 
shown by microimmunofluorescence performed at 
a laboratory accredited for this test since the 1990s 
[10]. The serum samples were simultaneously tested 
for antibodies against C. pneumoniae, C. trachomatis 
and C. psittaci. Threshold titre for positive test was 
for IgG 1/64 and for IgM 1/16. Parrot faecal samples 
were analysed for C. psittaci using the MagAttract Viral 
RNA M48 extraction kit (Qiagen, Hilden, Germany) and 
real-time PCR detection of the 23S gene, as previously 
described [11].

Environmental investigation
The possibility of recovering samples from the primary 
case ś bird feeder was investigated. Faecal samples 
were taken from an ICU nurse ś boyfriend’s parrot.

Results

Epidemiological investigation
Interviews with the primary case and relatives regard-
ing potential risk factors for psittacosis revealed that 
the primary case had cleaned a garden bird feeder 
indoors two weeks before signs of disease. No other 
connection with domestic or wild birds or their drop-
pings could be identified. He did not live close to a 
poultry farm or other bird holding. The primary case’s 
son helped to feed the birds when his father was hos-
pitalised. When the father was diagnosed, his son 
removed the bird feeder and destroyed it by burning. 

This took place 12 days before the son himself fell ill. 
The primary case’s wife did not have contact with the 
birds or the bird feeder.

None of other cases had any history of bird exposure 
before falling ill except for one of the ICU nurses whose 
boyfriend had a parrot that she had helped to feed. 
They did not live close to poultry farms or similar.

In total, in addition to the primary case, six confirmed, 
three probable and one possible secondary case of 
psittacosis were identified. Three of these additional 
cases were male and the median age was 54 years, 
(range 33–89 years). Case details are summarised in 
the Table and Figure. Six of the secondary cases were 
hospitalised. No further transmission from the second-
ary cases was discovered.

The incubation period ranged from 7 to 20 days in 
affected cases (mean 12.4) when including all cases. 
First exposure for the wife and son could not be defined 
as they had multiple contacts with the primary case.

Laboratory investigation
The results of the microbiological and serological test-
ing are summarised in the Table. The owner of the par-
rot was sampled but showed no serological response 
to psittacosis.

Three cases provided respiratory samples that could be 
analysed by PCR. All the obtained C. psittaci sequences 
were indistinguishable and clustered within genotype 
A.

Table 
Case details, laboratory investigation results and status according to case definition, psittacosis outbreak, Kronoberg 
County, Sweden, January–February 2013 (n=11)

Case details PCR
Serology test 1 Serology test 2

Case status
Ig M Ig G Ig M Ig G

Primary case Positive Negative 256 Not taken Not taken Confirmed
ICU nurse Positive Negative Negative Negative Negative Confirmed
ICU physiciana Not taken Negative Negative Negative 64 Probable
Hospital roommate Positive Positive 256 Negative 64 Confirmed
Primary case's son Not taken Positive 1024 Not taken Not taken Confirmed
Primary case's wife Not taken Negative Negative Negative 64 Probable
Ward nurse 1 Not taken Negativeb 1028 Not taken Not taken Confirmed
Ward nurse 2 Not taken Positive Negative Positive Negative Confirmed
Ward nurse 3 Not taken Negative 256 Not taken Not taken Probable
Ward nurse 4 Not taken Positive 256 Not taken Not taken Confirmed
Ward nurse 5 Not taken Negativeb Negative Negativeb Negative Possible

a	 Started early antibiotic treatment at first signs of illness.
b	 Weak reaction, but reported as significant by the laboratory.
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Environmental investigation
Unfortunately no samples could be taken from the bird 
feeder in the primary case’s garden as it had been 
destroyed. C. psittaci could not be detected in bird 
droppings from the parrot.

Control measures
As soon as transmission of the pathogen between 
patients was suspected, the staff working in the ICU 
at the time of the incident were informed and asked to 
seek care should they develop symptoms. The hospital 
staff on the ward where the patient had initially been 
treated were informed on 31 January. Instructions were 
given that all patients with atypical pneumonia should 
be treated in single ward rooms. The hospital staff 
were instructed to use filtering face piece (FFP3) masks 
during procedures with high risk of aerosol-creating 
procedures such as respiratory training.

Discussion and conclusion
The primary case in this investigation is likely to have 
fallen ill from contact with wild birds as one of the 
many sporadic cases explained by this risk factor at 
the time [5]. Person-to-person transmission of psitta-
cosis is likely to be rare, but this study clearly supports 
the previous limited evidence that it may occur. In this 
outbreak we identified three PCR-confirmed psittacosis 
cases and seven with less solid evidence of infection, 
i.e. serological indication only for C. psittaci infection. 
We presume that all these 10 cases were caused by 
exposure to a primary case with severe disease. All 
fell ill within the incubation period for the disease after 
having been exposed to the primary case and no other 
likely transmission routes could be identified. There 
is some uncertainty regarding the son of the primary 
case since he was exposed both to his father during 
his illness and the bird feeder believed to have been 
the source of his father’s illness. It is therefore impos-
sible to know if he was infected by his father or directly 
from the bird feeder. The ICU nurse who had a boy-
friend with a parrot had most likely been infected by 
the primary case as the parrot tested negative for the 
disease and the boyfriend did not have any serological 
response of psittacosis. Irrespective of the total num-
ber, the finding of human-to-human transmission is of 
significance as it shows that the Scottish incident [8] 
is not unique and this may have consequences for the 
management of psittacosis cases.

A few of the cases did not respond with high titres in 
the serological tests and some only with IgG response. 
We believe that this may have been because they 
received early treatment due to high awareness of the 
disease in the hospital and they were aware that they 
had been exposed to the primary case. However, we 
cannot rule out the possibility that those who had only 
IgG findings may have been the result of past infec-
tions. Serological aetiological diagnosis of pneumonia 
has its limitations. For that reason the patients have 
been classified into confirmed, probable and possible 
cases. To set an aetiological diagnosis, both an acute 
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phase serum sample and a convalescent serum sample 
some weeks after the acute infection is often needed 
unless an IgM test is positive in the acute phase. For 
that reason the diagnosis may be delayed. Further, 
cross-reacting antibodies between C. psittaci and C. 
pneumoniae have been under discussion [12]. Often a 
late convalescent serum can be helpful to confirm the 
aetiology.

As we see it, there are two possibilities for why person-
to-person transmission took place in this event. The 
primary case could have been especially contagious or 
he could have had a C. psittaci strain that was espe-
cially transmissible. It is well known that strains with 
the same ompA gene can differ in their virulence [13]. 
However, as we did not detect onward transmission 
from the secondary cases and as the limited genetic 
analysis did not show any abnormalities from other 
strains, we believe the first theory. In further support 
of this hypothesis, although it is likely that our primary 
case and the other sporadic cases in Sweden at the 
time were infected with the same strain from a wild bird 
source, there were no reports of onward transmission 
from the other sporadic cases notified at the time in 
Sweden. However the contacts of the other cases may 
not have been followed up as closely. The genotyping 
of a subset of the sporadic cases believed to have been 
infected by wild birds between January and March 2013 
showed the same type A subtype as our primary and 
secondary cases who were positive by PCR. All had gen-
otype A, which is mainly associated with parrots and 
other psittacine birds but which has also been found 
in passerine birds [14]. It is the genotype causing most 
human cases worldwide [15]. But to completely rule out 
the possibility of a more pathogenic strain being the 
reason for the increased transmissibility in this out-
break, whole genome analysis is required. This could 
not be performed due to lack of an isolate. We believe 
that the primary case was more contagious because he 
was very ill and therefore excreted more bacteria. In 
support of our theory of increased risk of transmission 
from severely ill patients, the data on incubation peri-
ods for infected cases shows a possible dose response 
association. Those who were highly exposed, like the 
nurse and the doctor who treated the primary case in 
the ICU, and the patient sharing a room with the case, 
had a shorter incubation time (7, 7 and 10 days respec-
tively) than the cases who were only exposed to the 
patient while caring for him on the ward and who had 
an average of 15 days before symptoms started (range 
11–20 days) (Figure). However, due to the low number 
of cases in the outbreak, more observational studies 
like this one are needed to show whether this is cor-
rect. Although the ICU nurse who attended at the bron-
choscopy fell ill, we believe that the shorter incubation 
period had more to do with the patient having become 
more severely ill and thus being treated in ICU than the 
bronchoscopy procedure itself, as the doctor who fell 
ill was not present at the procedure and only examined 
the patient.

It seems probable that our preventative measures did 
not prevent any further transmission since all of the 
secondary cases were related to the primary case. 
He had already been transmitted to ECMO-treatment 
in a university hospital when the staff were informed 
and stricter hygienic measures regarding treatment of 
patients with atypical pneumonia were implemented. It 
is likely, however, that the measures may have short-
ened the duration of illness of some of the secondary 
cases as they are likely to have received treatment ear-
lier than they would otherwise have done.

Public health implications
Our previous report of the unusual increase of psitta-
cosis in Sweden this year concluded that psittacosis 
is likely to be a more common disease in Sweden than 
previously thought, as our study suggested that it may 
be overlooked by clinicians and not tested for in cases 
of atypical pneumonia by laboratories unless specifi-
cally requested. The fact that we have now shown that 
nosocomial transmission may occur from seriously ill 
patients increases the importance of diagnosing cases 
of atypical pneumonia correctly, as it has implica-
tions for the management of patients with pneumo-
nia. In order to prevent nosocomial transmission from 
patients with psittacosis, enhanced protection may 
be needed when caring for severely ill patients with 
atypical pneumonia, for example, using airway protec-
tion with facemasks and treating the cases in isola-
tion. Staff and others exposed to a psittacosis patient 
should also be informed of the symptoms so that they 
seek care should they fall ill.
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