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SEROPREVALENCE OF LEGIONELLA PNEUMOPHILA
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ABSTRACT
Objectives: To determine the seroprevalence of Legionella pneumophila (LP) in patients with
pneumonia.
Methodology: During a 12-month study period, from December 2007 and November 2008 121
randomized selected patients admitted to the three training hospitals of Jundishapoor
University of Medical Science in Ahvaz (a city southwest Iran) with pneumonia were
investigated to determine the serprevalence of LP. The diagnosis of LP infection was based on
positive serology. Sera were tested for L. pneumophila IgG and IgM by using Elisa kit (Vircell,
Spain). All analyses were done using the SPSS, version 16 statistical package.
Results: Of a total of 121 serum samples tested, 21 (17.3%) were positive for LP- IgG, IgM. Fifty
percent of pneumonia patients in ICU were seropositive. Age, gender and area of residency did
not significantly (p >0.05) affect the seroprevalence of LP. Overall, the prevalence of LP
seropositivity was not significantly (p >0.05) affected by co-morbidities except diabetes melitus.
Smoking and receiving antibiotic was observed in 86% and 100% seropositve patients.
Conclusion: Legionella pneumophila is a prevalent infectious agent in the region of study and
should be considered as potential invader patients with pneumonia especially in diabetic, smoker
and ICU patients.
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INTRODUCTION

Legionella pneumophila (LP) is an important
infectious agent for pneumonia.1 Clinically,
Legionella pneumonia doesn’t differ from other
pneumonias and presents with fever, cough,
and progressive respiratory distress.1-4

Legionella pneumonia can be either community
acquired or hospital acquired.1,3,4 True preva-
lence of LP remains unclear because of unrec-
ognizable, empirical treatment and recovery.4
Death rates are therefore difficult to assess. It’s
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estimated that about 10% to 15% of patients with
Legionella pneumonia die, with the higher
mortality occurring in untreated nosocomial
cases.1,4 Contaminated water sources, reservoirs
and systems such as evaporative condensers of
air-conditioners are known to be the main trans-
mission routes of Legionella spp. which are
ubiquitous aquatic bacteria.1-7 By virtue of this
point peoples living in warm climate area are
considered as at risk population due to the di-
rect and prolonged exposure to air-condition-
ing and air-circulating systems.1,4 Legionella is
also transmitted by micro aspiration of
Legionella-contaminated water during
drinking, oral care, dental procedures, or
nasogastric tube insertion.1,4,6 Severely
immunocompromised patients (e.g. solid organ
and bone marrow transplanted patients, oncol-
ogy patients, those with HIV infection or end-
stage renal failure) are most susceptible to in-
fection.1,4,6 Legionella is a fastidious organism
and has very specific growth requirements for
culture.4 Simple urinary antigen screen for LP
serogroup-1 has become the most frequently
used test for Legionella.6 Both culture and urine
antigen tests are useful only for one species and
can’t detect other types of Legionella.1,6 Tests of
antibody titer levels are useful for
seroepidemiological studies.1,6,8-12 Knowing the
prevalence of LP in a population helps physi-
cian to manage appropriately the patients with
pneumonia by effective antibiotic against LP.
Legionella pneumonia is treated easily with any
one of several widely used antibiotics:
azithromycin, erythromycin, ciprofloxacin and
levofloxacin.1,4,6 According to epidemiological
evidences such as long duration of expose the
population to air conditioners and cooling sys-
tems, the rate of LP seropositivity is expected
to be high in Khuzestan.  There are very few
published studies about LP and its
seroprevalence in Iran13-16 thus, epidemiologi-
cal status of the organism in the most parts of
the country is yet unclear. We found only three
published seroprevalence study conducted in
Tehran and Isfehan. The aim of this study was
to investigate the rate of LP seropositivity in

patients with pneumonia and probable related
risk factors in Ahvaz.

METHODOLOGY

Khuzestan is a province located in the south
west of Iran. Ahvaz is the capital city of
Khuzestan with a population of 1.2 million.
Pneumonia is a common infectious disease and
is expected to be a major cause of death in
Ahvaz. More than 6 months of the year the
weather is as warm as the population need to
expose the air conditioners and air cooling sys-
tems. This study was conducted to determine
the frequency of Legionella pneumophila anti-
bodies in patients with pneumonia in training
hospital in Ahvaz.

Pneumonia patients admitted in Razi, Imam
and Golestan hospitals affiliated to
Jundishapoor University of Medical Sciences
between December 2007 and November 2008
were studied. Sample size of 121 patients was
calculated by statistic formula (n=S2 ×P2/D2).
Patients with pneumonia admitted to the hos-
pital were included in the study. All patients
included in the study had initial clinical pre-
sentations and chest radiograph findings that
were consistent with pneumonia. Patients were
excluded from the study if the age was below
15 year or their clinical history was either not
available or incompatible with pneumonia.Of
total pneumonia patients 121 patients were ran-
domly selected. Data including: demographic,
medical history, co-morbid diseases, smoking,
alcohol consumption, department (where pa-
tient was admitted), area of residency, HIV in-
fection, previously received antibiotic and dis-
ease outcome were collected. Blood samples (5
cc sera of each patient before antibiotic initia-
tion) were collected aseptically using
veinpuncture techniques by qualified person-
nel. Serum samples were frozen(-20îc) until ex-
amination performance. All Legionella antibod-
ies testing for three hospitals were performed
in one centralized laboratory (microbiology
department of medical college). LP antibodies
testing were performed by enzyme-linked
immunosorbent assay method using Vircell
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Legionella pneumophila seregroup 1-6 Elisa IgG
+ IgM with sensitivity 95% and specificity 98%.
According to manufacturers guide, antibody
index was calculated. Samples with index be-
low 9 was considered as negative. Samples with
equivocal results (index between 9 and 11) re-
tested. LP-Elisa IgG + IgM was considered posi-
tive if index was more than 11. Finally patients
were placed in two groups: seropositve group
and seronegative group. Two groups were com-
pared. All analyses were done using the SPSS
statistical package. The Student’s t test was used
to compare the continuous characteristics of age
and Fisher’s Exact Test or chi2 test were used to
compare the groups’ characteristics and the pro-
portions of patients. Differences with P value
lower than 0.05 was considered statistically
significant.

RESULTS

Twenty one pneumonia patients had positive
result for LP antibodies. Thus, seroprevalence
rate of LP in patients with pneumonia in Ahvaz
was 17.1%. The demographic characteristics and
hospital department in which patients were
hospitalized shown in Table-I were comparable
between the two groups. There were more men
than women in both groups, but there was no
significant difference in sex between two groups
(P=0.36) The only statistical difference between
the groups was the greater proportion of serop-
ositive patients who were hospitalized in inten-
sive care unit (ICU) (48.2% vs. 9%, respectively;
p = 0.0001).

There was no significant age difference
between two groups (55 ±14.8 vs. 56.1± 19.4
respectively; P =0.85). As shown in Figure 1
most prevalent age group in both groups was
45-65 year. Table-II summarizes the results of
LP seropositivity among pneumonia patients re-
garding their co morbid conditions. Smoking
in the LP seropositive group with the rate of
85.7%  was significantly higher than
seronegative group with the rate of
54%(P=0.007%). Receiving antibiotic before
diagnosis in seropositive patients was
significantly higher than in seronegative pa-
tients (P=0.0001). Death rate in seropostive
group was significantly more than seronegatie
group (P=0.0001). There was more diabetic
patients in  LP seropositive group than in

Fig-1: Distribution of LP seropositivity in age
groups of pneumonia patients.

Table-I: Demographic characteristics and hospital department
data of seropositive and seronegative patients

Variable Positive serology Negative serology P value

Age years 55 ± 14.8 56.1 ± 19.4 0.85

Sex Male 14(66.6) 57(57) 0.36

Female 7(33.4) 43(43)

Area of residency City 11(52.4) 59(59) 0.58

Village 10(47.6) 41(41)

Hospital department ICU 9(42.8) 9(9) 0.0001

Non ICU 12(57.2) 91(91)
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seronegative group (P=0.048). Frequency of HIV
infection, congestive heart failure(CHF), alco-
hol consumption and malignancy were similar
in both group (P>0.05).

DISCUSSION

In this study, seroprevalence rate of Legionella
pneumophila in admitted patients with pneu-
monia was 17.1%. The prevalence of LP has an
uneven geographical distribution in the world,
ranging from 0.65% in Austria to 31.7% in
Trinidad.3,14-19 Previous studies in Iran14-16 had
indicated this rate between 2.5% to 8.4%. Al-
though the reason for this differences is not com-
pletely clear, but we think that some factors such
as variation in climate, direct exposure to con-
taminated water sources, LP seroprevalence in
normal population,20-22 severity of illness, pre-
vious antibiotic, smoking and frequency of co
morbid disease (e.g. diabetes and solid organ
transplantation) is linked to this subject. The
present study showed that LP seropositivity is
associated with high mortality rate. Death rate
in seropositive patients was higher than serone-
gative patients (48.2% vs.11%). Although, it is
difficult to say death is caused by LP infection
but, it is better to think that LP infection may
play a role in the severity of pneumonia. The
death rate in our study was higher than the rate
of Carol, et al report.21 This study showed that
variables such as age, gender and area of resi-

dency did not significantly (p >0.05) affect the
seroprevalence of L P.This finding is similar to
previous studies.19,23

In our study we found that overall, the preva-
lence of L P seropositivity  was not significantly
(p >0.05) affected by co-morbidities such as
CHF,HIV infection,tuberculosis,alcohol con-
sumption and malignancy. Only diabetes mel-
litus weakly affected (P=0.048) the LP
seropositivty. As explained in literature severely
immuno compromised patients e.g. oncology
patients, chronic heart and lung diseases, those
with HIV infection or end-stage renal failure,
and others are most susceptible to infection.1,4,6,13

However, Legionella doesn’t commonly infect
people who are HIV positive, probably because
they often receive long-term trimethoprim–
sulfamethoxazole (which is also active against
Legionella) prophylaxis for Pneumocystis
carinii pneumonia.4,24 Older people and those
with chronic lung and heart disease also are
susceptible.1,4,13

Legionella also doesn’t commonly infect tu-
berculosis patients undergoing treatment with
antibiotic regimen including rifampicin, which
is highly active against Legionella.1,6 It is diffi-
cult to discuss why other co morbid diseases
had no effect on LP seropositivity. We think that
small number of seropositive patients make sta-
tistical comparison impossible. Cigarette smok-
ing and receiving antibiotic was observed in
86% and 100% seropositve patients. This

Table-II: Frequency of co-morbidity and habits in Legionella pneumophilia
seropositive and seronegative pneumonia patients

Risk factors Serology positiveN=21 Serology negativeN=100 P value

HIV infection 3(14.3) 10(10) 0.56

CHF 4(19) 10(10) 0.24

Tuberculosis 5(23.8) 16(16) 0.39

Cigarette smoking 18(85.7) 54(54) 0.007

Diabetes melitus 4(19) 6(6) 0.048

Alcohol consumption 4(19) 16(16) 0.36

Malignancy 1(4.8) 7(7) 0.58

Previous antibiotic 21(100) 36(36) 0.0001

Death 9(42.8) 11(11) 0.0001



finding is consistent with previous studies.
Cigarette smoking is a well known risk factor
for LP infection.1,4,6,23 Many physicians treat less
severe cases of pneumonia only with beta-
lactam antibiotics, which are ineffective against
Legionella.1 In the region of study   similar to
other parts of the world, most of the  patients
(specially  seropositive) were started on a regi-
men of beta-lactam therapy alone. Only when
positive clinical or epidemiological evidence
existed did appropriate anti-Legionella therapy
begin. Receiving ineffective drugs places the
patients in the group with high frequency of LP
infection.

Limitations of the study: The study has several
limitations. One limitation is the small number
of seropositive patients. The number of patients
having some co morbid disease was so small
that it made impossible to compare them. A sec-
ond important limitation is patients who were
admitted in hospital. In the region of study only
patients with severe disease are referred to hos-
pitals, so severe disease may overestimate the
prevalence of LP infection. One other possible
limitation of this study was the training hospi-
tals. In the region of study some patients prefer
to go to hospitals without medical students, they
think their disease can not be appropriately
managed by students. Further study including
large sample size in all hospital of the region is
needed for determining of risk factors for LP
infection.
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