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Abstract : Background of the study - Moraxella catarrhalis ,has 
now emerged as a pathogen and is now considered as an          
important cause of lower respiratory tract infection ,particularly 
in adults with chronic obstructive pulmonary disease. Aim of the 
study - To evaluate the significance of Moraxella catarrhalis as a 
pathogen in causing lower respiratory tract infections, to assess 
the risk factors and to determine the antibiotic susceptibility 
pattern of Moraxella catarrhalis. Materials and Methods This 
cross sectional study was conducted at the Institute of                
Microbiology over a period of 6 months at Madras Medical            
College, Chennai. A total of 620 sputum samples were collected 
and processed from patients with suspected to be suffering from 
lower respiratory tract infection. The sputum samples were  
subjected to Gram staining, bacterial culture and antimicrobial 
susceptibility testing of the isolates. Moraxella catarrhalis was 
identified based on the cultural characteristics and identified with 
the relevant biochemical reactions. The antimicrobial                 
susceptibility testing of Moraxella catarrhalis was performed by 
Kirby Bauer Disc Diffusion method. Result Among 620          
samples, the isolation rate of Moraxella catarrhalis was 
9.35percentage and was more commonly seen in the age group 
of 50 and 50 years. Rate of isolation of Moraxella catarrhalis 
was higher in males(62.06percentage) than in females
(37.93percentage).95.24 percentage of the isolates were             
susceptible to amoxicillin clavulanic acid and 17.24percentage 
sensitive to ampicillin only. Conclusion Isolation of Moraxella 
catarrhalis in the sputum sample from patients above 50 years 
of age , in the absence of other well established pathogen 
should not be disregarded, as they can cause lower respiratory 
tract infection in these individuals. 
Keyword :Moraxella catarrhalis, Risk factors, Lower respiratory 
tract infection. 
INTRODUCTION: 
Moraxella catarrhalis, a Gram Negative aerobic diplococci, was 
first described in 1896 and was initially known as Micrococcus 
or Neisseria catarrhalis and was considered to be a harmless 
upper respiratory tract commensal,1 but subsequently gained 
recognition as an important pathogen. In 1970, it was later           
renamed Branhamella catarrhalis and in 1990 as Moraxella 
catarrhalis.2 Moraxella catarrhalis is an important cause of lower 
respiratory tract infection, particularly in adults with chronic  
obstructive pulmonary disease (COPD). Many studies have 
revealed its involvement in respiratory tract infection like                

sinusitis, otitis media, bronchitis and pneumonia and ocular 
infections in children. In adults, Moraxella catarrhalis causes 
infection like laryngitis, bronchitis and pneumonia in adults.4,5 
The etiological agents of community acquired pneumonia with 
underlying COPD or history of smoking are Haemophilus          
influenzae, Streptococcus pneumoniae, Pseudomonas            
aeruginosa, Legionella spp., Moraxella catarrhalis, Chlamydia 
pneumoniae. Capacity of Moraxella catarrhalis to produce  
betalactamase enzyme was first noted in 1977 and may cause 
penicillin resistance in mixed infections by protecting other 
pathogens which are usually susceptible to betalactam            
antibiotics.6 The emergence of Moraxella catarrhalis as a 
pathogen in the last decade together with increasing                  
prevalence of -lactamase producing strains has renewed            
interest in this bacterial species4. 
AIMS AND OBJECTIVES: 
• To determine the significance of Moraxella catarrhalis 

as a pathogen in causing lower respiratory tract              
infections.  

• To assess the risk factors in adults with lower                
respiratory tract infections.  

• To study the antimicrobial susceptibility pattern of the 
isolates of Moraxella catarrhalis.  

• To assess the betalactamase production in the isolates 
of Moraxella catarrhalis. 

MATERIALS AND METHODS: 
This cross sectional study was conducted at the Institute of 
Microbiology, over a period of 6 months from June 2013 to 
November 2013.All inpatients and outpatients attending the 
various departments in RGGGH, Chennai-3 with symptoms 
and signs of lower respiratory tract infection such as cough with 
expectoration, presence /absence of fever, difficulty in                 
breathing, presence of wheeze/crepitus were included in the 
study population. Sputum samples were collected in a sterile 
wide mouth container. 
SAMPLE COLLECTION: 
The patient was educated regarding the method of using the 
sterile sputum cups and the importance of collecting deeply 
coughed out sputum sample. Patients were instructed to brush 
their teeth, rinse their mouth with saline or water, just before 
collecting sputum sample. Samples were taken to the             
microbiology laboratory for processing, as soon as possible.  
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Only sputum samples of high bacteriological quality were           
analysed according to Bartlett’s grading system. 
SAMPLE PROCESSING: 
Sputum samples collected in a sterile wide mouth containers 
were observed for their macroscopic appearance and             
processed as per Standard operating procedures. Sputum          
samples were not rejected based on the macroscopic               
appearance. Gram’s stain was done to grade the sample as per 
Bartlett’s grading system for assessing the quality of the           
samples as follows: 

Samples with a final score of greater than zero were considered 
suitable for culture, as there was little or no contamination with 
saliva. All sputum samples were cultured on 5% Sheep blood 
agar, Chocolate agar and Nutrient agar. The inoculated plates 
were incubated at 37oC for 18 to 24 hours in candle jar, under 3
-5% CO2. Pure culture or predominant growth of Moraxella 
catarrhalis from sputum samples in all the culture plates was 
considered to be significant.Moraxella catarrhalis appearing as 
Gram Negative Diplococcci in Gram staining. On chocolate agar 
plate Moraxella catarrhalis produce colonies which are large 
nonpigmented or gray, opaque, smooth, friable with “Hockey 
puck” consistency in which colony may be moved intact over the 
surface of agar. appearing as Gram Negative Diplococcci.           
Biochemically Moraxella catarrhalis reduces nitrate to nitrite, 
oxidase test positive and does not ferment sugars like glucose, 
lactose ,sucrose and maltose. Antimicrobial susceptibility testing 
was done by Kirby-Bauer Disc Diffusion technique. 
RESULTS: 
Out of 620 samples processed during the study                               
period, Moraxella catarrhalis was isolated in 58 samples 
(9.35%). Rate of isolation of Moraxella catarrhalis was higher in 
males (62.06%) when compared to females(37.93%). The risk 
factors studied were age, habit of smoking, underlying lung 
disease and systemic diseases. Patients above 50 years of age 
seen in (33) [56.89%] of the isolates and other risk factors           
include chronic obstructive pulmonary disease [29.31%], Smok-
ing [25.86%], Diabetes mellitus [13.79%]. 

Majority of the patients were in the age group of 51-60 years 
and males were predominately affected than females. 
 
      
 

Chart 1: Age and Sex-Wise Distribution of Patients with 
Moraxella catarrhalis infection 
 
 
 
 
 
 
 

Age more than 50 years followed by the habit of smoking was 
the most common risk factors for Moraxella catarrhalis               
infection. 
Chart 2:Analysis of Risk Factors for Moraxella catarrhalis 
Infection 
 
 
 
 
 
 
 
 
 
 

Chart :4 Antimicrobial Susceptibility Pattern of Moraxella 
catarrhalis isolates 
 
 
 
 
 
 
 
 
Fig 1 : Antimicrobial susceptibility pattern of Moraxella 
catarrhalis 
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AMP-Ampicillin, AMC- Amoxycillin-clavulanic acid 
DISCUSSION: 
Moraxella catarrhalis is a Gram negative aerobic                            
diplococcus ,which is frequently found as a commensal of the 
upper respiratory tract and has been recovered exclusively from 
humans8. Rate of isolation of Moraxella catarrhalis in the present 
study was higher in males(62.06%) than in females(37.93%) with a 
male to female ratio of 1.63:1 (Table 1) which is correlating with 
the study by Tamang et al., 2005 in which male : female ratio was 
1.78 :1.9 This increase in male preponderance was probably due 
to the habit of smoking.10,11,12,13 In the present study, the           
occurrence of Moraxella catarrhalis infection was maximum in 
patients of 50 years and above (56.89%) (Table 2) According to 
the study conducted by Gillian M Wood 14 et al and Anita KB et 
al15, age was a critical determinant of the pathogenic significance 
of the isolates of Moraxella catarrhalis. With advancing age, the 
pathological significance of the isolates becomes greater.              
(Table 1) which is comparable to the present study. The reason for 
higher isolation of Moraxella catarrhalis in elderly patients may be 
due to decreased systemic immunity in old age, decreased local 
immunity in the respiratory tract due to smoking and underlying 
chronic obstructive airway diseases like bronchitis, bronchectiasis, 
bronchial asthma in which normal protective ciliary motility in the 
respiratory tract destroyed. 
 The other risk factors which are associated in the current 
study were H/O smoking (34.48%) underlying COPD (29.31%) and 
past H/O Diabetes mellitus (13.79%), (Table 2). This finding was 
supported by the study conducted by Anita K.B et al15 2011 in 
which the percentage of risk factors for the above variables were 
68%, 16%, 37%, 18.2 % respectively. Among 620 sputum samples 
processed during the study period Moraxella catarrhalis was          
isolated in 58 samples (9.35%), similar isolation rate by Anita K.B 
et al.,15 2011 and by Tamang et al.,9 2005 where the isolation 
rate of Moraxella catarrhalis was 6.9%. In the present study, 
(Table 4) Moraxella catarrhalis isolates were susceptible to            
antibiotics in the following order : amoxicillin-clavulanicacid 
(96.55%),ciprofloxacin (94.82%), cotrimoxazole and cephalexin 
(89.65%), tetracycline (25.86%), erythromycin (13.79%) and           
ampicillin (17.24%) which correlates with the study by Ramana et 
al.,20 2012 in which susceptibility of Moraxella catarrhalis to  
amoxicillin clavulanic acid was100%,followed by ciprofloxacin 
(80%) and ampicillin (30%). In this study, Moraxella catarrhalis 
isolates were susceptible to ampicillin in only 17.24% of the cases, 
but were however sensitive to amoxycillin – clavulanic acid in 
96.55% of cases. This shows that majority of the Moraxella           
catarrhalis isolates (82.75%) were beta lactamase producers as 
was seen in several studies.16,17,18 In a study by Jackubicz et al, 
1997 ampicillin resistance was reported in 66.7% of the isolates of 
Moraxella catarrhalis, but however isolates were sensitive to 
amoxicillin –clavulanic acid which agrees with the present study. In 
a study by Thornsberry et al19 ,1996-1997 most of the Moraxella 
catarrhalis isolates were sensitive to amoxycillin-clavulanic acid, 
ceftriaxone and levofloxacin (100%) and least sensitive to             
ampicillin. This shows most of the Moraxella catarrhalis isolates 
were betalactamase producers and were sensitive to combination 
of amoxicillin-clavulanic acid which is similar to the current study. 
CONCLUSION: 
Over the last few decades Moraxella catarrhalis has emerged as a 
genuine pathogen and is now considered as an important cause of 
lower respiratory tract infection in adults. The present study               

concludes that isolation of Moraxella catarrhalis should be              
considered as an important lower respiratory tract pathogen, 
especially in patients above 50 years of age and with             
underlying chronic lung disease. Moraxella catarrhalis should 
be given due importance as majority of them were              
betalactamase producers and appropriate antibiotics            
especially betalactam / betalactamase inhibitor combination 
is necessary to treat the patient. 
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