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ABSTRACT

antibiotics.

The commonly known nasopharynx commensals Moraxella species has become a genuine pathogen and they are bound to increase
in pathogenicity. In response to climate change, the infection of Moraxella species are varied and they cause mild to severe diseases.
Most of the strains produce B-lactamase and are becoming resistant to B-lactam group of antibiotics. Out of 284 specimens
Moraxella species were isolated from 19(6.69%) specimens like pus, sputum, throat and nose swab and urine specimens. Among
species of Moraxella 4% of M. catarrhalis, 1% of M. phenylpyruvica and 0.3% of M. kingie were isolated. 84% of Moraxella species
were resistant to B-lactam group of antibiotic. The present study shows that common nasopharynx commensals Moraxella species
become a pathogen and the infection causing rate has increased. They are frequently isolated and are associated with different
complications hence, the genus Moraxella cannot be neglected. As they are also resistant to broad range of B-lactam group of
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INTRODUCTION

he commonly known non-fermentative

nasopharynx commensals - Moraxella species are

the part of normal flora on mucosal surfaces and
are considered to have low pathogenic potential, but, in
previous some years they have emerged as a genuine
pathogen and bounding an increase in the
pathogenicity.l'2 They are found in living environments
and production of malodor component (4-methyl 3-
hexenoic acid)has been reported in recent studies.? They
are responsible for opportunistic infections by different
mode i.e. person to person contacts, hospital born and
may be through contaminated environment and aerosol
transmission. Prevalence rate of colonization and
infections of these bacteria are varied due to changes in
climate (seasonal) and extreme in winter.*”

Non-fermentative Gram negative bacilli (NFGNBs)
Moraxella/Branhamella was formerly called
Neisseria/Micrococcus species. They are rod shape with
1.0-1.5%1.5-2.5 um in size and in cocci form 0.6-1.0 um in
diameter.® These are tiny Gram negative, diplococci or
diplobacilli are non-motile. They are asaccharolytic,
oxidase and catalase positive species.g'10 Moraxella
species do not possess capsules and are not known to
secrete exotoxins but, lipooligosaccharide (LOS), an
endotoxin is important virulence factor in the
pathogenesis."™™ A bi-functional Type IV pili (TFP) is
reported in Moraxella species responsible for membrane
associated DNA uptake in transformation and in
attachment to the cell surface receptors. It is more firmly
attached to the nostril epithelial cells to cause upper
respiratory tract (URT) infections at low temperature.12

They are recovered from the various infections related to
skin, eye, CSF, lower respiratory tract(LRT), upper
respiratory tract (URT) and other local sites.'** These
opportunist or rarely disease causing Moraxella has been
involved in pneumonia, endocarditis, septicemia, sinusitis,
conjunctivitis, bronchitis, nasopharyngitis, osteomyelitis,
endophthalmitis, septic arthritis, meningitis and
peritonitis infections. They have been involved in
bacterial associated opportunistic infections and also
found to cause severe infections.****® Chronic obstructive
pulmonary disease (COPD) in adults and otitis media (OM)
in children and other infections like serious invasive
diabetic nephropathy, septicemia, metastatic abscesses in
the liver and spleen, necrotizing fasciitis, severe
endocarditis and to some extend otolaryngological
infections are caused by these species has been recently,
reported in different studies."*®?*° A rare NFGNBs
bacterium Moraxella species has also been reported to
cause bacteremia and urinary tract infections.?"*

Most strains of Moraxella species produce B-lactamase
and becoming resistant to B-lactam group of
antibiotic.2**

The emergence of M. catarrhalis as a pathogen in the last
decade, together with an increase in prevalence rate of B-
lactamase-producing strains, has renewed interest in this
bacterial species. In the present study, the occurrence of
Moraxella  species in clinical specimens, their
characterization and B-lactamase prevalence rate is
evaluated.
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MATERIALS AND METHODS

A total of 284 clinical specimens were processed for
culture by standard technique and isolates were screened
to identify the Moraxella species.25

Screening of Non-fermentative Moraxella species

Isolates from clinical specimens i.e. pus, urine, sputum
and conjunctiva swab were characterized by using Blood
agar, MacConkey agar & TSI agar. Oxidative fermentation
(OF) of glucose and cytochrome oxidase production were
also studied.

Species characterization

All the primarily identified Moraxella species were
subjected to characterization upto genus identification by
conventional systems. Motility at 37°C, pigment
production, enzyme production (catalase, urease,
gelatinase, DNAse), growth at 42°C, nitrate or nitrite
reduction, arginine dihydrolase, lysine decarboxylase,
citrate  utilization, indole production and OF
(sucrose/lactose/mannitol/xylose/fructose) tests were
done.

Statistics (Bayes’ probability theorem)

Bayes' probability was used to reach at an accurate taxon
on the basis of prior and posterior probabilities by
following formula:

P(ti IR) = P(R I1ti)P(ti)/ZP(R 1ti)P(ti)
i€taxa
P (ti|R) is the (posteriori) probability that an unknown

isolate can be really a member of taxon ti, given the
pattern of tests results R.

P (R]ti) is the (prior) probability that the unknown has a
pattern R considering that it is a member of taxon ti.

P (ti) would be the expected frequency of incidence of
strains.”

Identax Bacterial Identifier v1.0

Non-fermentative Gram negative bacilli were identified
by Identax. According to Bayes’ probability theorem, the
algorithm was developed and it containing GNANFROD
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matrix (a prior probability) and test results (a posterior
probability) were fed in the identification of non-
fermenter Moraxella species. The algorithm used 1 for
each bacterial identification test which would be the
respected frequency of incidence of strains in the matrix
(ti). So, the modified formula used in the algorithm is:

Score(ti) = Pprior(ti)/XPprior(t)

So, the final score (the posteriori probability) of the taxon
ti is its probability of being consistent with the given
results, but normalized using all other taxa probabilities.

Antibiotic sensitivity pattern

Antibiotic sensitivity of Penicillin G was done by Kirby-
Bauer disk diffusion method to detect the B-lactam
resistant strains of Moraxella species on Muller-Hinton
agar.”’ Penicillin G is active against Moraxella & used in
the identification of taxon but, the antibiotic is rarely
resistant.

RESULTS AND DISCUSSION

In this study the 284 specimens were studied from
different patients. 19(6.69 %) Moraxella species were
isolated from clinical specimens. Maximum, 19.05 % and
17.5 % of the isolates were from the sputum and throat
swabs respectively. A proportion 5.56 % and 4.92 % of
Moraxella species were isolated form nasal swabs and
urine sample respectively. Only, one M. catarrhalis was
isolated from pus sample. The percent frequency is
shown in Table 1.

The isolates were characterized by conventional method
and Bayes’ matching percent for confirmation of Non-
fermenters is listed in Table 2.

Among Moraxella species, M. catarrhalis was isolated
with higher frequency rate i.e. 4.93% (14/284), followed
by M. Phenylpyruvica (1.41%) and M. kingie (0.3%) and
their incidence in this study is shown in Table 3.

Similarly, the overall prevalence rate of B — lactamase was
84% in Moraxella species but, high rate in M. catarrhalis
and M. kingie were found while, low rate of resistance
against penicillin-G was found in M. phenylpyruvica is also
listed in Table 3.

Table 1: Occurrence of Moraxella species in different clinical specimens and their percent

. (Mac, TSI, OF)
Specimens (n = 284)
2 3
Pus (n=78) + +H +H
Urine (n=76) - +++ ot
Nasal swab (n=64) - ++ ot
Throat swab (n=41) - +++ it
Sputum (n=25) - ++ S+
Total (n = 284) Fermenters

1 - MacConkey, 2 — Triple Sugar Iron agar, 3 — OF glucose

(Mac, TSI, OF)

Total 2 Total Percent
75 - - - 01 1.33%
72 - - - 04 5.56 %
61 - - - 03 4.92 %
40 + - - 07 17.5%
21 + - - 04 19.05 %
269 NFGNBs 19 6.69 %

99 % Negative/Alkaline, + 60% positive/Acid, ++ 75% positive/Acid, +++ 90% positive/Acid.
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Table 2: Characterization of NFGNBs Moraxella species and Bayes’ matching percent

Test .
PUS Urine

Total no. of specimens 1 4
Gram stain - -

Morphology DC DC
Motility at 37°C - -
Growth at 37°C + +
Pigment Negative + +
Growth on MacConkey - -
Catalase + +
Cytochrome oxidase + +
H&L —ve/Alk - -
Nitrate reduction - -
Gelatin - -

AD - -

LD - -

DNAse - -
Maltose - -
Mannitol - -
Growth at 42°C 5 -
Heamolysis - -

4 - 6.5% NaCl NS NS
Indole - -
Citrate - -
Urease - -

H2S TSI - -
Glucose - -
Xylose - -
Starch - -
Lactose - -
Sucrose - -
ONPG - -
Acetamide Vv Vv

Nonfermenters taxa
identified as per the
standard tables
(Koneman et al &
Bhujwala)

Moraxella
phenylpyruvica

Moraxella
catarrhalis

Moraxella
$p.92.16%

Moraxella
Sp.94.02%

Bayes’ taxa matching
percent (mean)

Table 3: Overall percent of Moraxella species in total
specimens processed and their Penicillin G (B-lactam)
resistance (%).

Species No % Resistant Percent
Identified isolates No. resistant
M. catarrhalis 14 4.93% 13 92.86%
s 04 1.41% 02 50.00%
phenylpyruvica
M. kingie 01 0.3% 01 100%
Total: 284 19 6.69% 16 84.21%

Clinical specimens

Nose Throat Sputum

8 1 6 4

DC DC DC DC

+ + + +

+ + + +

+ = + +

+ + + +

- + - -

- + - -

NS NS NS NS

- + - -

Vv Vv Vv Vv
Moraxella Moraxella Moraxella Moraxella
catarrhalis kingie catarrhalis catarrhalis
Moraxella Mzirrz(i(;”a Morserl)xella Moraxella sp.

0, ' 0,
$p.92.16% 98.62% 92.03% 92.10%
CONCLUSION

In case of Moraxella species a seasonal and geographic
regional variations could be potential factors for this
species to become a pathogen. Similarly, the genetic
switch-over could be responsible to make Moraxella
species as a pathogens and it is the part of intense
research. Due to the two most common diseases (COPD &
OM), UTI and other infections associated with Moraxella
they are emerged as p—lactam resistant pathogens.
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In the clinical bacterial study 2-7% Moraxella species from
adults had been reported by Di Giovanni C et al.?®
Similarly, many researchers have given variable range of
findings of Moraxella species in their studies.”**° In the
present study 6.69% of different Moraxella species were
isolated from pus, urine, nasal &throat swab and sputum
specimens. The finding of our study is in tune with the
findings of Di Giovanni C et al.?®

Fung CP & Snell JIS reported the majority of isolates are
from sputum, four isolates from throats, three isolates
from wounds i.e. pus and one isolate from urine. But, our
findings are in contrast with Fung CP et al., and Snell JJS et
al. As, 4(19.05 %), 7(17.5 %), 4(5.56%) and 1(1.33%)
number of the isolates were isolated from the sputum,
throat swab, urine and pus sample respectively.®*
However, in the study related to upper respiratory tract
(nasal swab) our study is differing with other findings due
to the geographical region and seasonal variations. Our
findings of Moraxella species was 4.92% which is higher
than the study of Moraxella prevalence in nose reported
by Di Giovanni Cetal., 2.4 9.7

Tharne et al reported 9% of B-lactamase producing M.
catarrhalis while; in the present study 4% of M.
catarrhalis produces B-lactamase was isolated from
clinical specimens. It showed a lower rate than the
previous study of similar pathogens.®

1.41% of M. phenylpyruvica was isolated in our study,
while, it was reported by Guttigoli A et al., in their case
study.**

Lowest percent of M. kingie (0.31%) was isolated in our
study while, Henrikson et al., reported 1% of M. kingie.

In the present study overall prevalence rate of B — lactam
resistance in Moraxella species was 84%. Among
Moraxella species the beta lactam resistance rates were
92% in M. catarrhalis, 50% in M. phenylpyruvica and
single M. kingie was also resistant to beta lactam. Nana
Tharne et al reported overall 91% prevalence rate of  —
lactamase in M. catarrhalis which correlate with our
findings.®® Snell 1S et al., reported the 37% of M.
phenylpyruvica resistant to penicillin in their study which
is slightly lower than our findings.32

M. Kingie resistant to B-lactam has been reported by
Sordillo et al., which is correlated with the present
findings.*

It has been seen from overall study that the
nonfermenter M. phenylpyruvica isolation rate is
increasing in clinical specimens. Similarly, the production
of B-lactamase has been reported rarely in Moraxella
species other than M. catarrhalis. Most Moraxella strains
are susceptible to penicillin and its derivatives,
cephalosporins, tetracyclins, quinolones and
aminoglycosides. But, the present study indicates that the
Moraxella species are becoming resistant to B-lactam
group of antibiotic. The risk factor associated with
animate and inanimate objects and other diseases of

ISSN 0976 — 044X

these pathogens can not to be neglected. The studies on
Moraxella species and their resistance pattern should be
evaluated to show the risk factors of these species cannot
be ignored as commensals.
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