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1. INTRODUCTION 

The rapid emergence of resistant bacteria is 

occurring worldwide, endangering the efficacy 

of antibiotics, which have transformed medicine 

and saved millions of lives. Many decades after 

the first patients were treated with antibiotics, 

bacterial infections have again become a threat. 

The antibiotic resistance crisis has been 

attributed to the overuse and misuse of these 

medications, as well as a lack of new drug 

development by the pharmaceutical industry due 

to reduced economic incentives and challenging 

regulatory requirements. The Centers for 

Disease Control and Prevention (CDC) has 

classified a number of bacteria as presenting 

urgent, serious, and concerning threats, many of 

which are already responsible for placing a 

substantial clinical and financial burden on the 

U.S. health care system, patients, and their 

families. Coordinated efforts to implement new 

policies, renew research efforts, and pursue 

steps to manage the crisis are greatly needed. 

The term “antibiotics” was first coined by the 

American microbiologist Selman Waksman and 

his colleagues to describe chemical substances 

produced by microorganisms and having 

antagonistic effects on the growth of other 

microorganisms. It excluded synthetic 

antimicrobials (sulfur drugs) and biological 

products of non-microbial origin having 

antagonistic effects on bacteria. Though 

antibiotics were introduced into the clinical 

practice only in the middle of the last century, 

the use of microorganisms for the management 

of microbial infections in ancient Egypt, Greece, 

China, and some other places of the world is 

well-documented. The modern era of antibiotics 

started with the serendipitous discovery of 
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penicillin from the culture filtrate of a fungus, 

Penicillium notatum by Alexander Fleming in 

1928 (Fleming, 1929). 

In the present scenario, antibiotics available in 

the market are either produced by microbial 

fermentation or are derived via semi-synthetic 

route using the existing antibiotic backbone 

structure. They are classified into different 

chemically defined groups. Antibiotics target 

bacterial physiology and biochemistry, causing 

microbial cell death or the cessation of growth. 

A significant number of these antibiotics affect 

cell walls or membranes (e.g., β-lactam and 

glycopeptides), while several others exert their 

antibacterial activity by targeting protein 

synthetic machinery via interaction with 

ribosomal subunits and these include antibiotics 

such as macrolides, chloramphenicol, 

tetracycline, linezolid, and aminoglycosides. 

Other “mechanistic” groups include molecules 

which interfere with the nucleic acid synthesis 

[e.g., fluoroquinolones (FQ) and rifampin], 

while some others exert their effects by 

interfering with the metabolic pathways (e.g., 

sulphonamides and folic acid analog) or by 

disruption of the bacterial membrane structure 

(e.g., polymyxins, daptomycin, and others). 

A surge of discovery of several such 

antibacterial and antifungal antibiotics 

accompanied with a new generation of semi-

synthetic drugs initially led to euphoria that any 

infectious disease could be successfully 

controlled using antibiotics. However, 

emergence and propagation of bacterial strains, 

resistant to almost all the therapeutically useful 

antibiotics during the past few decades revealed 

the limitation of the wonder drugs. Though 

imprudent and excessive use of antibiotics is 

highlighted as a major causative factor behind 

the setback, it is evident by this time that 

antibiotic resistance does not call for exposure 

of the organisms to antibiotics. It is also found 

that genes involved in the biosynthesis of 

antibiotics and antibiotic resistance evolved 

thousands of years before antibiotics were 

introduced into the clinical practice. Hence both 

antibiotic and its resistance determinants have 

some other role in bacterial physiology. 

2. BACKGROUND 

The emergence and spread of antibiotic resistant 

strains particularly the detection of the Extended 

Spectrum Beta-lactamases (ESBLs) Salmonella 

species, is fast becoming an emerging world 

threat. ESBLs frequently occur in K. pneumonia 

but recent studies have increasingly reported its 

occurrence in the Salmonella specie and other 

gram-negative organisms. Such Salmonella 

strains pose significant health problems 

worldwide by virtue of their acquisition of 

resistance against most beta-lactam antibiotics, 

which were previously used for treatment of 

Salmonella infections. 

ESBLs are enzymes capable of hydrolyzing 

penicillin, cephalosporin and oxyiminino-β-

lactam compounds (i.e. cefuroxime, third 

generation cephalosporin and aztreonam) with 

cephamycins and carbapenems as exceptions. 

Most ESBLs belong to the Ambler class “A” β-

lactamases and are inhibited by β-lactamase 

inhibitors (clavulanate, sulbactam and 

tazobactam). ESBLs are plasmid-mediated and 

as a result, are easily transmitted among 

members of the Enterobacteriaceae family. 

This potential exacerbates the spread of 

resistance against β lactams and other 

commonly used antibiotics including quinolones 

and aminoglycosides. This has further limited 

the therapeutic options available and hence 

complicated the treatment and management of 

infections by such organism. 

The determination of antibiotic susceptibility 

pattern and multidrug resistant pattern of 

infectious organisms is therefore necessary to 

provide a vivid guide for physicians to make 

informed drug choices during the management 

and treatment of patients. It is also important in 

ensuring the effective and quick treatment of 

Salmonella infections as well as other infections 

without aggravating the illness. This minimizes 

antibiotic resistance and cost of treatment. 

2.1. Materials, Place and Duration of the 

Study  

The study was conducted in Tamale teaching 

Hospital  

2.2. Selection of Specimen  

Sputum specimens were collected from patients 

with lower respiratory tractinfections.  

Specimens were screened based on Bartlett’s 

grading of sputum Gram stain (Koneman’s 

Color Atlas and Textbook of Diagnostic 

Microbiology, 6th edn).  

2.3. Rationale for the Study  

The Ministry of Health of Ghana in 1983 

published a list of Essential Drugs with 

Therapeutic Guidelines to aid the rational use of 
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drugs. The Government of Ghana, through the 

National Drug Policy remains committed to 

ensuring the availability and accessibility of 

good quality medicines for all people, and that 

these medicines are affordable and are rationally 

used The Standard Treatment Guidelines have 

been prepared to assist and guide prescribers, 

pharmacists, dispensers and other healthcare 

staff in providing quality care to patients.  

Based on these facts it has become increasingly 

necessary to conduct this study at the Tamale 

Teaching Hospital in order to monitor antibiotic 

usage and this would serve as a baseline for 

detection of significant changes in prescription 

patterns and act as a guideline for antibiotic 

education program. There is a dearth of data on 

not only the Resistance producing ESBL specie 

but also their multi drug resistance pattern 

amongst human subjects. The aim of this study 

was therefore to evaluate the prevalence of 

Resistance producing ESBLs strains by 

phenotypic methods and their profile of drug 

resistance amongst patients with respiratory 

tractinfections in Tamale Teaching Hospital of 

Northern Ghana. 

2.4. Ethical Consideration 

The protocol for this study was approved by the 

Ethical Committees of the Tamale Teaching 

Hospital (TTH). Approval was also obtained 

from the Ministry of Health. Informedconsent 

was sort from all study participants. 

3. LITERATURE REVIEW 

 Antibiotics are one of the most common drugs 

prescribed in hospitals today. It has been 

estimated that up to a third of all patients receive 

at least one antibiotic during hospitalization. 

According to the ministry of Health, the cost 

involved is therefore correspondingly high and 

up to 40% of a hospital‘s drug expenditure may 

be devoted to the purchase of antibiotics (WHO, 

2016).  

In the past decade, there has been an alarming 

trend towards increase antimicrobial resistance 

in many human pathogens around the world. Of 

the many possible factors responsible for these 

developments, the overuse and inappropriate 

prescribing of broad spectrum antibiotics has 

been Implicated. 

The in-hospital use of antibiotic drugs has been 

a major concern in the last few decades for 

several reasons. For the purchasers of health 

care services and administrators, antibiotic 

drugs account for a major proportion of the 

escalating drug budget, especially in hospitals. 

The overuse and misuse of antibiotic drugs is 

considered to be one of the reasons for 

increasing resistance among various pathogens. 

These worries have led to the implementation of 

strict antibiotic policies in hospitals in many 

countries, with different strategies and different 

outcomes. Monitoring of drug use is essential in 

order to follow the effects of, and adherence to, 

the hospital‘s antibiotic policies. Patient medical 

records may be reviewed for this purpose, but 

this method can be quite exhaustive. 

The ultimate goal of drug utilization research 

must be to assess whether drug therapy is 

rational or not. The principal aim of drug 

utilization research is to facilitate the rational 

use of drugs in populations. For the individual 

patient, the rational use of a drug implies the 

prescription of a well documented drug at an 

optimal dose, together with the correct 

information, at an affordable price. The 

observed patterns of drug use can be compared 

with the current recommendations and 

guidelines for the treatment of a certain disease. 

There have been numerous studies on patterns 

of antibiotic usage in hospitals. Many of these 

studies were however conducted in developed 

countries. Data from developing countries are 

scarce.  

Antimicrobial use should be monitored in terms 

of the type and degree of irrational use and 

several well-established methods exist. 

Aggregate antimicrobial drug consumption data 

can be used to identify the most expensive and 

highly used antimicrobials, or to compare actual 

consumption with expected consumption (from 

morbidity data). Anatomical Therapeutic 

Classification (ATC) / Defined Daily Dose 

(DDD) methodology can be used to compare 

antimicrobial consumption across institutions, 

regions and countries. Indicators can be used to 

investigate antimicrobial use in primary health 

care. 

Focused antimicrobial use evaluation (drug 

utilization review) can identify problems 

concerning the use of specific antimicrobials or 

the treatment of specific infections, particularly 

in hospitals.  

In view of increasing antibiotic resistance as 

well as the escalating cost of antibiotic therapy, 

the Ministry of Health of Malaysia embarked on 

a project to assess antibiotic usage in its 

hospitals in  
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1989. The main objectives of this study were to 

(i) ascertain pattern of use of antibiotics, (ii) 

identify deficiencies and implement remedial 

measures, and (iii) evaluate the effectiveness of 

these remedial measures. This was a 

prospective, descriptive and cross-sectional 

survey of antibiotic prescriptions issued for 

inpatients at six general hospitals situated in 

various parts of the country. The sampling unit 

was an antibiotic prescription regardless of 

whether the prescription issued was for a single 

agent or a combination of antibiotics. The 

doctors in the study hospitals were aware of the 

survey that was being carried out. This by itself 

would have influenced the prescribing practices 

of the doctors. Despite this, the lack of 

compliance with issued guidelines was very 

evident [1].  

A survey by the Intercontinental Medical 

Statistics Pharma Strategy Group (IMS 

HEALTH) of antibiotic usage in hospitals in 

France, Germany, Italy, Spain, and the United 

Kingdom has illustrated the diversity between 

countries, the implications for antibiotic 

resistance, and how difficult it would be to have 

a European Union policy on prescribing 

antibiotics in hospital to prevent the emergence 

of resistant organisms. The survey was part of a 

regular audit of antibiotic treatment in hospital 

in 18 countries. Data on antibiotic use showed 

that in Italy and Spain the number of days of 

antibiotic treatment had declined between 1995 

and 1997 whereas they have increased in 

France, Germany, and the UK. The use of 

combination treatment has increased over the 

same period in the UK compared with Germany, 

Italy, and Spain where its use has declined. 

The Finnish Hospital Infection Program (SIRO) 

conducted the first national prevalence survey of 

nosocomial infections (NIs) in 30 Finnish acute 

care hospitals during February–March 2005. 

The objective was to analyze the amount and 

type of antimicrobials administered in acute care 

hospitals based on data collected in this national 

survey. All inpatients present on the study day 

in acute care wards for adults were examined 

(n=8234). Infection control practitioners, who 

attended a 1-day training course organized by 

SIRO, collected data with link nurses and ward 

staff. Data on antimicrobials were recorded on 

the study day and retrospectively for the 

previous 6 days (a 7-day window), allowing for 

estimation of use-density among the study 

population. No data on dose, timing or dosing 

interval of antimicrobials or on antimicrobials 

administered as surgical prophylaxis in 

operating theatres were recorded. The study 

provided an overview of antimicrobial use in 

Finnish acute care hospitals. The prevalence of 

antimicrobial use was high; more than one-third 

of patients had received an antimicrobial or 

antibacterial on the study day. In previous 

studies with a similar study design, from 16% 

(Denmark), 18% (Germany), 28% (Scotland) to 

40% (USA) of hospital patients were given 

antibacterial. NIs contributed markedly to the 

usage in the study.  

In 2004, the Ministry of Health in China 

published the Guidelines for Antibiotics Clinical 

Use and Provisions for Prescription 

Management as part of a national effort to 

improve the rational use of antibiotics and the 

containment of antimicrobial resistance. A pilot 

study was initiated in December 2004 to 

monitor the clinical use of antibiotics in 

hospitals. A baseline assessment using a 

retrospective survey was also conducted in 

December 2004. The objectives of the pilot 

project include: to monitor the antibiotics 

clinical use alongside with the antimicrobial 

resistance, to disseminate the information of 

antibiotics usage and the antimicrobial 

resistance, to provide analysis on the pattern of 

antibiotics usage and antimicrobial resistance 

and to develop appropriate measures for 

containment, and to provide evidence for 

revising the Guidelines for Antibiotics Clinical 

Use. In each hospital, the Pharmacy Department 

is responsible for the monitoring or collecting 

data on utilization and the Department of 

Microbiology is responsible for monitoring data 

on antimicrobial resistance.  

To understand the situation of antibiotic usage 

in primary care units in Taiwan, all prescriptions 

were collected over a 1-week period during 

March 2 to March 7, 1992, December 2 to 

December 7, 1992, and January 14 to January 

19, 1994 from out-patient clinics of public 

health stations located in various parts of 

Taiwan. In addition to all medications 

prescribed, information regarding patient age, 

sex and diagnosis were also collected. The 

proportion of antibiotics prescribed in total 

patient-visits, in patients of various age groups, 

in patients with various diagnoses, and the kinds 

of antibiotics prescribed were analyzed.  Since 

there was no guideline for antibiotic prescription 

for physicians in the primary care units in 

Taiwan except some regulations from the 

medical insurance that restrict some antibiotics 
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as second line drugs for treatment of infections, 

it is not surprising to find that antibiotic usage 

was very common and often inappropriate. 

Costs and use of antimicrobial agents in 1976 at 

19 hospitals were surveyed by review of 

pharmacy records. Total costs of antimicrobial 

drugs at individual hospitals ranged from $0.65 

to $1.75 per patient day and accounted for 16% 

to 41% of total pharmacy drug costs. There was 

marked variation among hospitals in use of 

specific antimicrobial agents, especially 

cephalosporins and clindamycin. The 

cephalosporin and aminoglycoside antibiotics 

accounted for 66% of the total cost of 

antimicrobial agents. An 18-month 

antimicrobial drug control program at one 

hospital decreased antimicrobial drug costs by 

31%. The major effect was in reducing 

cephalosporin use. The results of the control 

program document that a significant portion of 

hospital antimicrobial use is inappropriate and 

can be eliminated without apparent detriment to 

patient care. 

Drug-use indicators were measured in a 

secondary health care facility in Lagos, Nigeria. 

The study was conducted in the year 2000 at the 

Ikeja General Hospital, Lagos, Nigeria. Drug 

use indicators are a set of standardized indices 

used to measure drug use in outpatient facilities. 

They provide a measure of the optimal use of 

these resources and can help in correcting 

deviations from expected standards and in 

planning.  

Retrospective prescribing data was used and 

patient records were selected using a systematic 

sampling method. Standardized methods of 

investigating drug use indicators were employed 

in the conduct of the study. These methods 

recommend a study of 100 patient records in a 

single health facility or 30 records in 10 

different clinics/ health facilities. The study was 

planned to investigate 600 patient records to 

increase the precision of the parameters. The 

records studied were for patients attended to at 

the outpatient department of the hospital in the 

first three months of the year 2000.  

Drug use indicators include average number of 

drugs per patient encounter, percentage of 

patient encounters with a prescribed injection, 

percentage of patient encounters with a 

prescribed antibiotic to mention a few. Drug use 

indicators in Nigeria show very high levels and 

often reflect irrational drug use. The average 

numbers of drugs prescribed per patient had 

been found to vary from 3 to 7, the prescribing 

rate of injection has a range of 40-70% and 

antibiotic use rate exceeds 50%. Antibiotics 

were prescribed for many conditions they were 

not indicated for and to treat presumed 

infections especially cough and fevers that could 

not be diagnosed sufficiently on clinical 

grounds. This high rate of antibiotic prescribing 

at this hospital has been documented and has a 

number of implications. Firstly, newer and more 

expensive antibiotics are frequently prescribed 

which may be unaffordable to most patients and 

poor compliance in those who may be able to 

start a course but are unable to finish.  

High levels of antibiotics use, often clinically 

unnecessary, have led to a steady increase in 

drug resistance. Research programmes alone are 

unlikely to improve antibiotic use, and findings 

should guide the development of priority 

programme activities, which include a carefully 

designed mix of activities by governments, 

health delivery systems, health training 

institutions, professional societies, 

pharmaceutical companies, consumer 

organisations, and international organisations. 

Strategies that lean too heavily on professional 

education are unlikely to result in large-scale or 

long-lasting improvement.  

Patient demand is often believed to influence 

doctors' prescribing decisions. Various studies 

document physicians‘opinions that they fear 

losing patients if they do not provide what 

patients desired. Access to quality laboratory 

services is often seen as pivotal to the correct 

use of antimicrobials. Also, lack of laboratory 

facilities (or patients‘inability to pay for lab 

services), have been blamed for over prescribing 

of antimicrobials. Interestingly, some studies 

show that when laboratory facilities are 

available, their use is not necessarily higher. 

Antibiotics are often believed to have the ability 

to prevent disease. For example, in the 

Philippines, antibiotics are commonly taken to 

prevent diarrhea especially after eating foods of 

doubtful hygienic status. Studies in Zimbabwe 

and in the Philippines found that STDs are 

believed to be preventable by taking an 

antibiotic immediately after visiting a prostitute. 

4. METHODOLOGY 

1. Mixed method (qualitative and quantitative 

approach) of Research was used for the 

study 

2. Clinical data from the hospital have also 

been gathered from various clinicians to aid 

with the research. 
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3. Laboratory data was also gathered from the 

Tamale Teaching Hospital to also help with 

the research. 

4. Review of patients ‘folders, Assess drug 

availability from pharmacy records, 

Informal interviews of prescribers, scrutiny 

of laboratory records and observations at 

pharmacy. 

4.1. How Specimen Were Processed  

Specimens were inoculated on blood agar and 

MacConkey agar. The isolates were identified 

by colony characteristics and biochemical tests 

such as catalase test, oxidase test, sugar 

fermentation test, DNase test, nitrate reduction 

test and Hugh Leifson’s oxidative and 

fermentative test. Moraxella catarrhalis was 

identified as gram-negative diplococcus on 

Gram’s stain. It gave positive reaction with 

catalase and oxidase test. Nitrates were reduced 

and DNase test was positive. Sugars were not 

fermented and Hugh Leifson’s test showed 

asaccharolytic type of reaction. Antibiotic 

susceptibility test was done by Kirby Bauer disk 

diffusion technique (CLSI Document, 2014). 

Association with demographic factors such as 

age, sex and various risk factors was studied. 

5. RESULTS AND DISCUSSION  

From the analysis of our results as reported at 

the TTH micro biology laboratory, 2862 

samples were taken of which Total number of 

cases (Isolates) resistance to the Various 

Antibiotics is 1567. 

Total number of cases (Isolates) sensitive to the 

Various Antibiotics is 1247. 

Total number of cases (Isolates) Intermediate 

to the Various Antibiotics is 12. 

This is comparable to work done by 

KomfuAnokye and Korle-bu in august 2013. 

They found that, almost all antibiotics were 

resistant to the microbs they tested against. this 

included, tetracycline, cotrimoxazole, 

Ampicillin, chloramphenicol and Penicillin were 

all more than 80 percent in resistance to the 

bacteria tested. 

For the second generation cyclosporin’s 

antibiotic tested such as flucloxacillin, 

cefuroxime, cefotaxime and ceftriaxone were 

also moderately resistant (above 20 percent in 

resistance.) 

Compared to our findings in the micro biology 

department of TTH, Amikacin, kanamycin, 

Gentamicin and chloramphenicol were still 

found to be potent against the microbs tested.  

Isolations analyzed showed that Moraxella 

Catarrhalis was the most prevalent in TTH 

respiratory patients with the frequency of 1121 

representing 40 percent of the resistant species. 

On several analysis, Moraxella Catarrhalis is 

only susceptible to gentamicin, amikacin, 

chloramphenicol, ciprofloxacin. Whereas all 

other antibiotics were found to be resistant. 

Klebsiella, Citrobacter and Morganella 

morganii, Citrobacter diversus, Citrobacter spp 

were also found to follow the same trends: 

susceptible to gentamicin, amikacin, 

chloramphenicol, ciprofloxacin. 

In TTH, mostly, antibiotics is started without 

being completed, this trends start from accident 

ad emergency wards, continuous at opd, same at 

male, female wards pediatric and O and G.. 

when antibiotics is started, microbs which are 

not totally destroyed but survived will develop 

genoms which are to propel them with beta 

lactamase against lactem cyclosporin’s. This 

explains why the epidemic of Antibitic 

resistance keep emerging at TTH. 

Research at the university of kalabar in Nigeria 

in mrch 2017, comfirmed presumptive 

salmonella isolates in a research paper entitled 

epidemic of antibiotic resistant infections: call 

to action for medical community from the 

infection disease society of America, clinical 

infection disease. They used comfirmatory disc 

method to comfirm ESBL phenotype. They 

found that, salmonella isolates recovered from 

44 stules samples had 17.2 percent with ESBL 

producing strains. These were tested against 

third generation cephalosporins and found to be 

resistant against 7 of the 8-antibiotic used in that 

study. 77.3 percent resistants were found against 

ceftazidme, 59.1 percent against cefotaxime 

while all 44 (100 percent) salmonella strains 

were resistant against ceftriaxone. 

In their conclusion, they wrote that, the presence 

of ESBL salmonella amongst isolated strains 

should not be over looked. They recommended 

continuous surveillance of antimicrobial agents 

and their rational use.   

ESBL are enzymes capable of hydrolyzing 

penicillin, cephalosporin and oxyimino lactam 

compounds. ESBLs are plasmid- mediated and 

as a result, are easily transmitted among 

members of the Enterobacteriaceae family. The 
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clinical diagnoses of the patients from whom 

Moraxella catarrhalis were isolated were 

pneumonia, acute exacerbation of COPD and 

chronic bronchitis. Most of the patients had 

expectoration of purulent sputum with low 

grade fever as the chief complaints.  

The patients had various risk factors associated 

with them such as smoking, alcoholism and 

diabetes mellitus. The rate of isolation of 

Moraxella catarrhalis in patients with lower 

respiratory tract infections was 9.12%. This 

finding is similar to that of a study done by 

Anita KB et al., 2011 whose rate of isolation 

was 9.8%.  

Maximum isolates were found above the age of 

50years which finding is similar to that in the 

study by Anita KB et al., 2011. The age group 

distribution is also similar to a review by Catlin 

B Wesley, 1990. In older age group, along with 

decreased immunity, higher incidence of 

diseases such as diabetes may play a role in 

higher incidence of Moraxella infection in that 

age group. Pneumonia was the commonest 

presentation in the study followed by acute 

exacerbation of COPD and bronchitis. This 

finding is similar to that of HV Prashanth et al., 

2011 wherein pneumonia was the commonest 

presentation (56.36%) followed by bronchitis 

(18.10%). Bronchopneumonia was also the most 

common presentation in the study of SB 

Siddeshet al., 2011.  

All the cases were associated with risk factors 

such as old age, smoking, alcoholism and 

diabetes mellitus. This is similar to that of the 

study done by Tamang MD et al., 2005. 

Smoking was found to be the most common risk 

factor in patients with lower respiratory tract 

infections by Moraxella catarrhalis in our 

study. Smoking was also the most common risk 

factor in a study done by Chin et al., 1993.  

Thus in this study Moraxella catarrhalis was 

isolated mostly in elderly males with various 

risk factors. Most isolates in our study were 

resistant to Ampicillin (10μg) and sensitive to 

Amoxicillin-clavunate (10/10μg). This is a 

similar finding in the study of Safia Bader 

Uddin Shaikh et al., 2015. 

The susceptibility patterns for Ciprofloxacin 

(5μg) and Cefotaxime (30μg) is similar to that in 

the study of Gupta N et al., 2011. Overall the 

antibiotic susceptibility pattern is consistent 

with the study done by Gary V Doernet al., 

1996. The resistance pattern may be due to use 

of higher antibiotics in hospital setup.  

Table1. Distribution of Pathogens and their percentages 

 

Isolate 1 SENSITIVE RESISTANT INTERMEDIATE TOTAL COUNTS PERCENTAGE

Pseudomonas aeruginosa 56 90 0 146 5.16631281

Moraxella Catarrhalis 452 661 8 1121 39.66737438

Proteus vulgaris 9 15 0 24 0.8492569

Morganella moganii 14 25 0 39 1.380042463

Enterobacter spp 152 164 3 319 11.28803963

Pseudomonas spp 38 48 0 86 3.043170559

Proteus spp 6 9 0 15 0.530785563

Citrobacter spp 74 63 0 137 4.847841472

Streptococcus pneumoniae 12 12 0 24 0.8492569

Klebsiella spp 242 239 1 482 17.05590941

Enterococcus spp 28 44 0 72 2.547770701

Citrobacter diversus 8 10 0 18 0.636942675

Escherichia coli 44 61 0 105 3.715498938

Proteus mirabilis 24 26 0 50 1.769285209

Klebsiella oxytoca 40 50 0 90 3.184713376

Serratia marcensces 3 6 0 9 0.212314225

Enterobacter species 2 4 0 6 0.212314225

Staphylococcus aureus 27 24 0 51 1.804670913

Klebsiella pneumonia 11 1 0 12 0.42462845

Coagulase negative Staphylococcus 2 10 0 12 0.42462845

Acinetobacter baumanii 3 5 0 8 0.283085633

TOTAL 1247 1567 12 2826
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Table2. Clinical diagnosis of M. catarrhalis isolates 

Clinical Diagnosis  Number  

Pneumonia  521 

Acute Exacerbation of COPD  401 

Chronic Bronchitis  199 

Table3. Antibiotic susceptibility pattern of Moraxella catarrhalis(1121) 

Antibiotics  Sensitive (%)  Resistant (%)  

Ampicillin (10μg)  (31.27)  (68.72)  

Chloramphenicol(15μg)   (83.33)   (15.66)  

Gentamicin (10μg)  (84.33)   (15.66)  

Cefotaxime (30μg)   (86.17)  (13.82)  

Amoxicillin clavulanate (10/10μg)   (95.17)  (4.82)  

Cotrimoxazole (1.25/23.75μg)   (81.41)  (18.58)  

Ciprofloxacin (5μg)  (81.47)  (18.52)  

The findings of the present study show that M. 

catarrhalis isolation from sputum specimen in 

cases of lower respiratory tract infections, 

especially in elderly males and in presence of 

risk factors, should be considered. The 

emergence of drug resistance especially to beta-

lactam antibiotics should be borne in mind.  

The conclusion to this research is that 

Catarrhalis is the most prevalent bacteria in 

tamale teaching hospital. 
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