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INTRODUCTION 

Over the past three decades, M. catarrhalis has accounted 

for 10% of the bacteria mediated exacerbations in 

patients with chronic obstructive pulmonary disease 

(COPD).1,2 Nosocomial respiratory tract infections are 

also caused by it.3 The prevalence of betalactamase 

producing strains is increasing.4 Many laboratories are 

not reporting these isolates from lower respiratory tract 

probably because they are overlooked as a normal 

commensal of the respiratory tract. The aim of the present 

study was to determine the prevalence of infections by M. 

catarrhalis in the lower respiratory tract infection (LRTI) 

with underlying risk factors and their antibiotic 

sensitivity pattern. 

METHODS 

The study was conducted in a tertiary care centre for a 

period of one year from October, 2015 to September, 

2016. Sputum and bronchial wash samples were collected 

from patients with LRTI. Sputum samples were screened 

based on the Barlett’s grading system and samples with a 

score of one and above were included in the study.5 

Inadequate sputum samples of Barlett’s score less than 1 

and patients without LRTI were excluded from the study. 
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A direct smear was prepared to look for status of pus 

cells and the predominant organism by gram staining. 

The specimens were inoculated on blood agar, chocolate 

agar and Mac Conkey agar. The media were incubated 

aerobically for 18-24 hours at 370C. The isolates were 

identified by colony characteristics, staining properties 

and biochemical tests. The gram-negative diplococci 

which grown well on chocolate agar as greyish white 1-3 

mm colonies; poorly grown on Mac Conkey agar and 

remained intact when manipulated with a bacteriological 

loop similar to a hockey puck on a flat surface (hockey 

puck sign) were identified as M. Catarrhalis (Figure1).6 

It was confirmed by the positive oxidase, catalase, 

tributyrine hydrolysis test (Figure 2) and asaccharolytic 

activity.7 Antibiotic sensitivity was determined by Kirby 

Bauer disk diffusion method according to the clinical and 

laboratory standard institute guideline.8 The other isolates 

were also identified and antibiotic sensitivities were 

determined.  

 

Figure 1: Gram stain of the sputum sample shows 

gram negative diplococci along with pus cells. 

 

Figure 2. Tributyrine hydrolysis test. Tributyrin 

degradation by Moraxella is indicated by clear zones 

surrounding the lipolytic colonies in the otherwise 

turbid culture medium. ATCC strains of 

Staphylococcus aureus (ATCC 25923) and Escherichia 

coli (ATCC 25922) were used as positive and negative 

controls. 

 

Figure 3: Distribution of gender. 

Association of LRTI caused by M. catarrhalis with 

demographic factors such as age and gender and various 

risk factors were studied. The following criteria were 

considered for determining the pathogenic significance of 

the isolate.  

• Clinical evidence of respiratory tract infection such 

as productive cough and shortness of breath 

• M. catarrhalis as a predominant potential pathogen 

isolated from an appropriate and adequate specimen 

• Clinical response on treatment with antibiotic to 

which isolate was susceptible.  

RESULTS 

Among 930 isolates from patients with lower respiratory 

tract infections 60 (6.45%) were M. Catarrhalis. Other 

bacterial isolates were as follows: Pseudomonas 

aeruginosa- 245 (26.34%), Klebsiella pneumonia- 214 

(23.01%), Acinetobacter baumanii- 160 (17.20%), 

Pneumococci- 91 (9.78%), Staphylococcus aureus -48 

(3.17%) and Escherichia coli -44 (4.74%) followed by 

Haemophilus influenzae-38 (4.08%), Stenotrophomona 

smaltophilia- 20 (2.15%) and Burkholderia spp.10-

(1.08%) (Table 1). 

Table 1: Bacteria isolated from lower respiratory 

tract infections (N = 930). 

Bacterial isolate Number (%) 

Moraxella catarrhalis 60 (6.45%) 

Pseudomonas aeruginosa 245 (26.34%) 

Klebsiella pneumonia 214 (23.01%) 

Acinetobacterbaumanii 160 (17.20%) 

Pneumococci 91 (9.78%) 

Haemophilus influenza 38 (4.08%) 

Staphylococcus aureus 48 (5.17%) 

Escherichia coli 44 (4.74) 

Stenotrophomonas maltophilia 20 (2.15%) 

Burkholderia spp. 10 (1.08%) 

The rate of isolation of M. catarrhalis was more in males 

42 (70%) than in females 18(30%) (Figure 3). Moraxella 

infection was found to be more in elderly people more 

than 60 years - 63.33% (Table 2). COPD as predisposing 

factor was present in 35 patients (58.33%) (Table3). 
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Other pulmonary causes for Moraxella infection were old 

pulmonary tuberculosis -8 (13.33%), carcinoma of lung -

7 (11.67%), bronchiectasis - 8(13.33%) and pneumonia- 

2 (3.33%) (Table 3). History of smoking was present in 

43 (71.67%) patients. Other co-morbidities were diabetes 

mellitus, hypertension and coronary artery diseases. 

Table 2: Age wise distribution of patients with 

Moraxella infection (N = 60). 

Table 3: Underlying pulmonary pathology in patients 

with Moraxella infection (N = 60). 

Pulmonary pathology Number (%) 

COPD 35 (58.33%) 

Pulmonary tuberculosis 8 (13.33%) 

Lung carcinoma 7 (11.67%) 

Bronchiectasis 8 (13.33%) 

Pneumonia 2 (3.34%) 

Table 4: Antibiotic sensitivity pattern of Moraxella 

catarrhalis (N = 60). 

Antibiotics Sensitive (n %) Resistant (n%) 

Pencillin 15 (25%) 45 (75%) 

Amoxicillin 

clavulanate 
51 (85%) 09 (15%) 

Cefuroxime 57 (95%) 03 (05%) 

Ceftriaxone 57 (95%) 03 (05%) 

Azithromycin 54 (90%) 06 (10%) 

Cotrimoxazole 42 (70%) 18 (30%) 

Levofloxacin 48 (80%) 12 (20%) 

In our study, isolates of M. catarrhalis showed maximum 

susceptibility to second and third generation 

cephalosporins (95%), azithromycin (90%) followed by 

amoxicillin clavulanate (85%) Table 4.  

DISCUSSION 

The recognition of M. catarrhalis as a respiratory 

pathogen was delayed until the past 20 years because it 

was indistinguishable from commensal Neisseria by 

Gram stain and also difficult to distinguish by colony 

morphology. In different recent studies, M. catarrhalis 

has been seen as a significant pathogen associated with 

LRTI with isolation rate of 4.5% to 20%.9-13 In the 

present study the isolation rate is 6.45%. This finding 

correlates with the study of Tamang et al.13 COPD was 

the underlying pathology in the majority of patients from 

whom M. catarrhalis was isolated. Evidence of infection 

by M. catarrhalis in COPD patients is proved by the 

predominance of Gram negative diplococci on Gram 

stain and almost pure culture of M. catarrhalis in sputum 

samples of a subset of patients with exacerbations of 

COPD. Studies by above authors using trans tracheal 

aspiration and bronchoscopy with the protected specimen 

brush to sample the lower airways have revealed pure 

culture of M. catarrhalis in patients with COPD.14,15 The 

present study also used sputum and bronchoscopy 

samples from suspected cases of exacerbations of COPD 

and these samples showed predominant Gram negative 

diplococci on Gram staining and almost pure culture of 

M. catarrhalis. A specific immune response has been 

observed following exacerbations of COPD associated 

with M. catarrhalis in the sputum. Acquisition of a new 

strain of M. catarrhalis is associated with clinical 

exacerbations.16  

In our study the rate of isolation of Moraxella from 

COPD patients was 12.9%. All other patients had some 

chronic lung disease. The study could not detect M. 

Catarrhalis in acute respiratory tract infection without 

any underlying chronic lung disease. Different studies 

have proved the age of the patient as a critical 

determinant of the pathogenic significance of the M. 

Catarrhalis infection that the more the advanced age is, 

the greater the pathological significance of the isolate.13,17 

Our study also found that majority of patients (63.33%) 

was above 60 years old.  

The present study showed that 95% of isolates were 

sensitive to cefuroxime and ceftriaxone, followed by 

azithromycin and amoxicillin-clavulanate 90 and 85% 

respectively. This observation is similar to that of 

Tamang et al and Safia et al.11,13 The emergence of B-

lactamase producing strains makes it necessary to report 

the accurate antibiotic susceptibilities to avoid treatment 

failure.3,9,12 

CONCLUSION 

Results of this study showed that Moraxella catarrhalis is 

very significant in cases of lower respiratory tract 

infections especially in cases of COPD and cases with 

other underlying lung pathologies. Continued 

surveillance of antimicrobial susceptibility and optimum 

antibiotic therapy should be carried out to prevent the 

emergence of resistant strains. 
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Age group Number (%) 

< 30 5 (8.33%) 

31-40 4 (6.67%) 

41-50 7 (11.67%) 

51-60 6 (10%) 

>60 38 (63.33%) 
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