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Introduction: Moraxella catarrhalis previously considered as commensal of upper respiratory
tract has gained importance as a pathogen responsible for respiratory tract infections. Its
beta-lactamase-producing ability draws even more attention toward its varying patterns of
resistance.
Methods: This was an observational study conducted to evaluate the prevalence and resistance pattern of M. catarrhalis. Patients aged 20–80 years admitted in the Department of Chest
Medicine of Liaquat National Hospital from March 2012 to December 2012 were included in
the study. Respiratory samples of sputum, tracheal secretions, and bronchoalveolar lavage were
included, and their cultures were followed.
Results: Out of 110 respiratory samples, 22 showed positive cultures for M. catarrhalis in which
14 were males and eight were females. Ten samples out of 22 showed resistance to clarithromycin,
and 13 samples out of 22 displayed resistance to erythromycin, whereas 13 showed resistance
to levofloxacin. Hence, 45% of the cultures showed resistance to macrolides so far and 59%
showed resistance to quinolones.
Conclusion: Our study shows that in our environment, M. catarrhalis may be resistant to
macrolides and quinolones; hence, these should not be recommended as an alternative treatment
in community-acquired lower respiratory tract infections caused by M. catarrhalis. However,
a study of larger sample size should be conducted to determine if the recommendations are
required to be changed.
Keywords: community-acquired lower respiratory tract infections or pneumonia, M. catarrhalis,
antibiotic resistance, gram-negative diplococcic, Pakistan
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Moraxella catarrhalis is a gram-negative diplococcus, formerly known as Neisseria
catarrhalis or Branhamella catarrhalis, that is found in the human upper respiratory
tract as normal flora and was considered to occasionally cause infections.1 Currently, M.
catarrhalis is a recognized pathogen of upper and lower respiratory tract infections.2 It
has been found as the causative agent in infections, such as empyema, endocarditis, otitis media, and pneumonia, both in children and adults.3,4 The beta-lactamase-producing
M. catarrhalis not reported before 1976 is the significant cause of varying patterns of
resistance.5 The increase in occurrence of beta-lactamase strains can be regarded as the
fastest dissemination of beta-lactamases within a bacterial species.6 M. catarrhalis has
particularly become an important pathogen in patients with immunocompromised status
and in patients with chronic pulmonary diseases.7 The aim of this study is to determine
the prevalence of M. catarrhalis in our setup in patients presenting with the diagnosis
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of community-acquired lower respiratory tract infection
and to determine the pattern of antibiotic sensitivity and
resistance in these cases.

in the isolates. To differentiate between actual pathogen and
colonization infective markers, chest X-ray (CXR) changes
and clinical assessment were also taken into account.

Method

Results

This was an observational study conducted in the Department
of Chest Medicine of Liaquat National Hospital and Medical
College from March 2012 to December 2012. Approval was
obtained from the hospital administration to conduct this
study. Patients aged between 20 years and 80 years with the
diagnosis of community-acquired lower respiratory tract
infection were included in the study. Microsoft Excel 2007
was used to analyze the data.
The inclusion criteria were patients aged between 20 years
and 80 years; those with productive cough; those with positive
infective markers such as high white blood cell count, fever,
or high C-reactive protein (CRP); and those with cultures
positive for M. catarrhalis in their respiratory sample collected on admission. The results reviewed were from inpatient
records only. The exclusion criteria were patients referred
from periphery hospital where they have spent 48 hours or
more with a suspicion of hospital-acquired lower respiratory
tract infection. It was mandatory to acquire at least three
consecutive samples of sputum to rule out the commensal
organisms. Patients with positive culture in less than two
samples or with cultures positive for organisms other than or
in addition to M. catarrhalis were excluded from the study.
A total of 36 sputum samples were evaluated, three from
each patient, and after determining the true pathogen, only one
sample from each patient was considered for the study giving
us a total of twelve sputum samples. In addition three samples
of bronchoalveolar lavage and seven samples of tracheal
secretions were also evaluated. Purulent parts of the samples
were examined and stained with gram stain. Number of epithelial and pus cells were noted along with Gram reaction,
morphology, and arrangement of the predominant organism.
Respiratory samples were then inoculated on simple mannitol
salt agar (MSA), blood agar, and chocolate agar at 37°C for
18–24 hours. Isolates were identified for M. catarrhalis on the
basis of various biochemical tests, including gram staining,
oxidase test, catalase test, and butyrate esterase production,
and their inability to ferment sugars. Antibiotic susceptibility was determined by Kirby–Bauer disk diffusion method.
Mueller–Hinton agar was used for susceptibility testing, and
the results were concluded as the organism is either susceptible
or resistant to antibiotics. As Pakistan is a developing country,
cost is a big issue in health care. Quantitative cultures were not
performed for the BAL or tracheal secretions. Also, no specific test was performed to assess beta-lactamase production

There were total 110 patients with diagnosis of communityacquired lower respiratory tract infection. Out of them,
22 patients had culture positive for M. catarrhalis. Of these
22, 14 were males and eight were females. The age distribution is listed in Table 1. The mean age of patients was
46.77 years with a range of 20–80 years.
The isolates were 12 sputum samples, three BAL, and
seven tracheal secretions.
Out of 22 patients, three patients presented with normal
CXR and six patients had old changes in their CXR but had
a history of productive cough and had positive infective
markers. The remaining 13 patients had positive findings on
their CXR. The CXR findings are shown in Figure 1.
Five patients were admitted in the intensive care unit
(ICU), two patients in high dependency unit (HDU), and the
rest of the 15 patients in ward.
Out of 22 patients, six patients had no known comorbidities and were between the ages of 25 years and 42 years
and six patients only had asthma and presented with acute
exacerbation with ages between 25 years and 55 years. There
were three patients with the ages of 42 years, 62 years, and
68 years presenting acute exacerbation of chronic obstructive pulmonary disease (COPD), two patients previously
diagnosed with interstitial lung disease, and one patient with
lung fibrosis as shown in Figure 2. Other comorbidities of
patients include diabetes, hypertension, and ischemic heart
disease in one, five, and nine patients, respectively.
Regarding sensitivity patterns, M. catarrhalis was found to
be sensitive to amoxicillin in 21 patients and ampicillin in eight
patients as shown in Table 2, whereas it was 100% sensitive to ceftriaxone and 96% to cefuroxime. However, in terms of resistance
patterns of M. catarrhalis, it was observed that it was resistant
to ampicillin in 14 patients; clarithromycin in ten patients, out
of which four patients were also resistant to erythromycin; and
co-trimoxazole in 13 patients as shown in Table 2.
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Discussion
Global increase in prevalence of M. catarrhalis has drawn
our attention to this commensal of upper respiratory tract as
Table 1 Sex-wise age distribution among patients
Sex

20–40 yrs

41–60 yrs

61–80 yrs

Total

Male
Female

4
4

4
4

5
1

13
9
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14

Table 2 Sensitivity and resistance pattern with resistance %

12

Antibiotics

Sensitive

Resistant

Total % of
resistance

Ampicillin
Amoxicillin–clavulanate
Ceftriaxone
Cefuroxime
Clarithromycin
Erythromycin
Co-trimoxazole
Levofloxacin

8
21
22
21
12
18
9
9

14
1
0
1
10
4
13
13

63
4
0
4
45
18
59
59

10
Normal

8

With findings

6

Old changes but infection
markers positive

4
2
0

Figure 1 CXR findings.
Abbreviation: CXR, chest X-ray.

an important cause of lower respiratory infections for last
20–30 years.8 A study done in Pakistan by Abdullah et al in
2013 to evaluate the prevalence of M. catarrhalis in Karachi
city showed that out of 776 sputum cultures from Essa laboratories, 39 were positive for M. catarrhalis, which is 5%.
Majority of the samples were from young individuals.9 This
study was based on patients being treated as outpatients,
whereas our study was only from the in-patient data of the
chest department of a tertiary care hospital, where the prevalence is 20%. This requires a larger study design to evaluate
the true prevalence. This also defines that the majority of
patients with M. catarrhalis infection require hospital admission, which can again be confirmed with a larger study design
collecting data from all the hospitals in Karachi, Pakistan.
Another study done in Rawalpindi, Pakistan, by Butt et al in
2005 showed 12% prevalence of M. catarrhalis in patients
with pneumonia.10
Most important factor being considered is the increase
in production of beta-lactamase in M. catarrhalis. Studies
done in the United States and Canada reported beta-lactamase
production in M. catarrhalis to be in excess of 90%,11–13
thus explaining the increasing resistance. A European study
done in 2002 showed that 98% of specimens produced
7

Number of CXRs

6
5

Lung fibrosis (female)

4

ILD (female)

3

Asthma (three males, three
females)
COPD (male)

2
1
0

Types of lung diseases

Figure 2 Distribution of lung etiologies in patients.
Abbreviations: CXRs, chest X-rays; ILD, interstitial lung disease; COPD, chronic
obstructive pulmonary disease.
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beta-lactamase.14 Most of the M. catarrhalis isolates in our
study were resistant to ampicillin (63%), presumably due to
the increase in beta-lactamase production. A study done in a
single hospital over a period of 10 years from 1984 to 1994
suggested that an increase in the minimum inhibitory concentration of antibiotics was not due to the increased frequency
of beta-lactamase-producing strains but rather occurred
mainly within the beta-lactamase positive strains.15 However,
the resistance in our study was still low for amoxicillin–
clavulanate (4%), ceftriaxone (0%), and cefuroxime (4%).
Recent studies also highlight the role of M. catarrhalis in
the etiology of exacerbation of chronic respiratory diseases.16–18
In a study done in People’s Republic of China, 7% of patients
with acute exacerbation of COPD had M. catarrhalis
infection.19 Another study done by Domenech et al in Spain
evaluating the infectious etiology of severe COPD patients
found M. catarrhalis to be the cause in 15.4%.20 In our study,
13% of the patients presented with exacerbation of COPD,
31% with acute exacerbation of asthma in which 50% had a
chronic history of asthma since childhood, 9% had interstitial
lung disease, and only 4% had lung fibrosis.
M. catarrhalis patterns of sensitivity and resistance need
continuous surveillance. A study done in Taiwan to compare
the data between 1993–1994 and 2001–2004 revealed an
increase in minimum inhibitory concentration for cefaclor,
cefuroxime, tetracycline, and co-trimoxazole, hence indicating increase in resistance over the years.21 A study done
in Pakistan in 2002 by Tabassum and Ahmed determining
the antibiotic susceptibilities showed 75% sensitivity to
macrolides (clarithromycin and erythromycin) and 95% sensitivity to quinolones (ciprofloxacin),22 whereas in our study
sensitivity to clarithromycin and erythromycin has dropped
to 45% and that for quinolone to 41%. These differences also
raise the need to conduct larger study for surveillance of the
resistance pattern of M. catarrhalis in our region.
Another important factor to be considered is the pathogenicity of M. catarrhalis. In our study, 22% of patients required
ICU admission and 9% were admitted in HDU. By comparing
submit your manuscript | www.dovepress.com
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our data with another study done in Karachi from a major
laboratory based on outpatient population infected with M.
catarrhalis,9 our study being done in a single department of a
tertiary care hospital has similar numbers, we may conclude
that most of the patient requires hospital admission. Less
than 10%–30% of patients developing pneumonia with M.
catarrhalis are believed to develop bacteremia,23 thus raising
concerns about immunocompromised patients who develop
lower respiratory infection with M. catarrhalis. Sugiyama
et al reported a case of a 75-year-old female in Japan in 2000
who was immunocompromised due to agammaglobulinemia
and was being treated at the hospital for acute pneumonia.
Sputum culture grew M. catarrhalis as well as Pseudomonas
aeruginosa; both were sensitive to imipenem, which was
started immediately. Later, she developed infection of
methicillin-resistant Staphylococcus aureus; despite continuous efforts, she failed to recover and died. On her autopsy,
multiple lung abscesses of varying degrees were discovered
indicating recurrent lung infections.24
Some studies suggest prescribing newer macrolides and
quinolones as a second-line therapy for M. catarrhalis.25
Swanson et al compared the efficacy of 3 days treatment with
azithromycin 500 mg once daily with the 10 days treatment
of clarithromycin 500 mg twice daily in patients with chronic
bronchitis, and found similar results.26 However, another study
done on a smaller scale evaluating the pharmacokinetics and
pharmacodynamics of moxifloxacin in community-acquired
pneumonia concluded moxifloxacin to have excellent efficacy
in treating patients with community-acquired pneumonia.27
But the resistance pattern of M. catarrhalis for these two
drugs is yet to be evaluated.
In our study, we saw that the patients presenting with
pneumonia were mostly males. Comorbidities in majority of
patients were chronic respiratory illnesses. The prevalence of
M. catarrhalis is increasing in our community. More patients
infected with M. catarrhalis require hospital admission rather
than outpatient treatment.
When we observe the sensitivity and resistance pattern, the
highest resistance was already anticipated for ampicillin, but
observing resistance with similar percentage to clarithromycin
and levofloxacin is alarming. Sanford guide for antimicrobials
suggests clarithromycin and flouroquinolones as a secondline drug for M. catarrhalis and clarithromycin as the first
choice of therapy in patients with comorbidities presenting
with community-acquired lower respiratory tract infection.28
Perhaps, we should consider newer macrolides (azithromycin)
and quinolones (moxifloxacin) for the second-line treatment
of M. catarrhalis, in view of increasing resistance patterns.
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Keeping in mind the increasing prevalence of patients being
infected with M. catarrhalis in our region, a larger scale
research should be conducted to evaluate resistance pattern
of M. catarrhalis, and with more definite results, we need to
review the drug susceptibility in our region, hence, prescribing
the more sensitive drug at an earlier phase of infection and
improving the outcome of our patients.
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