
Introduction

Dhaka is the capital city of Bangladesh. It is one of

the biggest and densely populated cities in the world with a

population of 20.2 million people in the Greater Dhaka

Area1.While urban life offers many amenities, urban areas can

also ponder health hazards to its inhabitants. Urban populations

in both low- and high- income countries disclose some of the

world’s most noticeable health inequalities.

Many urban dwellers live in congested slums and places that

deficient from proper sanitation and healthy housing. Unplanned

urban housing, transport, and food systems, along with social

and lifestyle factors, are drivers in the epidemic of non-

communicable and communicable diseases, which are linked to

risks and hazards such as air pollution, poor diet, physical

idleness, traffic injury and domestic injury2. So, it is necessary

to know about the city dwellers health conditions and the causative

agents involves in their diseases. This can be done by

epidemiological study on diseases prevalence to investigate the

predominant pathogen and their pattern of antibiotic sensitivity.

The prevalence of a disease is one of the most essential measures

in epidemiology. The term prevalence defines the burden of

disease in a population in a particular location at a particular

time. It is important to count the number of people affected with

a disease so that the appropriate planning and health care needs

can be provided to affected people as early as possible3.

Inhabitants of Dhaka city are exposes to various etiologic agents

from time to time. Seasonal variation also influences the

emergence of diseases because the maintenance of virulence by

any pathogen outside the host is dependent on a number of factors,

viz. temperature, moisture, dehydration, and UV light. Of these

factors, temperature has the greatest effect, since the rate of most

chemical and physical processes are depend on it4. One of the

major challenges in disease managements is the emergence of

drug-resistant bacteria, posing an important impression on the

effectiveness of chemotherapy. Through the past few years,

the antibacterial activity of a number of medications has reduced

with the concomitant onset of the drug-resistant pathogenic

bacteria5. This has become the most severe public health concerns

worldwide, leading to mortalities from meek microbial infections

followed by treatment-mediated difficulties from inactive drugs.
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The increase in antibiotic resistance is now one of the top three

greatest threats to global health in our time6. In 2014, the World

Health Organization (WHO) published a report on the global

surveillance of antimicrobial resistance7. The worldwide increases

in single drug-resistant bacteria, multidrug-resistant (MDR)

bacteria, and extensively drug-resistant (XDR) bacteria are indeed

well-known. For example Staphylococcus aureus has been

recognized as a main pathogen of hospital acquired infections.

MRSA (methicillin-resistant Staphylococcus aureus) strains have

become endemic in hospitals worldwide. In previous time

Methicillin a beta lactamase inhibitor drug was the treatment of

choice against S. aureus but now it’s no longer effective In

addition, it is now incipient community pathogen in many

geographical regions8.

Extended spectrum beta-lactamase (ESBL) producing organisms

are big concern for health care providers due to no effect of

microbes on the cephamycins and carbapenems9. They are

increasing rapidly and becoming a major problem in the area of

infectious diseases. Problems associated with ESBL producing

isolates are difficult to be detected or treated, thereby causing

increased mortality of patients10. Since a national investigation

system is lacking in Bangladesh on antibiotic resistance and the

pattern of resistance among etiologic agents of various diseases,

there is a great need for long-term studies on the proportions and

trends in antibiotic resistance.

Material and methods

Study population

A cross sectional retrospective study was done among patients

to investigate disease prevalence, etiology and antibiotic

sensitivity profiles reported at a local diagnostic service named

Medinova diagnostic center in Dhaka city for August 2015 to

September 2015. During this time period a total of 110 samples

were collected aseptically from patients (73 women, 37 men) by

hospital personnel. The patients were from different age groups.

Sample types

Four types of samples were considered: urine, blood, pus, wound

swab and sputum. Samples were collected by professionals and

collected bacteria were provided for the present study.

Culture maintenance and antibiotic sensitivity test

From collected samples bacteria were isolated and presumptive

identification was done by culture and biochemical method and

isolated pathogenic microbes were carried in Trypticase Soy broth

(TSB) during transport to the laboratory. Isolates were preserved

in glycerol broth (700µl of 95% glycerol and 300µl bacterial log

phase culture) for antimicrobial susceptibility testing by disk

diffusion method. The antibiotic sensitivity pattern of each isolates

were interpreted according to CLSI guideline. Reference strains

of E. coli ATCC 25922 was used for quality control for

antimicrobial susceptibility tests.

Results

A total of 110 samples were collected from a local renowned

diagnostic center. Female patients were prevalent than male. Of

them, 30% were male and 70% were female. Figure 1 (a) and (b)

show the prevalence of sex and sample types and their distribution

pattern in study population.

Blood isolates: Blood samples were collected from diarrheal

patients. Among blood isolates, Salmonella enterica serovar

Typhi (72.7%) and S. enterica serovars Paratyphi (27.2%) were

predominant. Antibiotic sensitivity test was done against multiple

antibiotics such as: Ampicillin (10µg), Azithromycin (15µg),

Cefixime (5µg), Ceftriaxone (30µg), Chloramphenicol (30µg),

Gentamycin (10µg), Nalidixic acid (30 µg) (Figure 2).

It was observed that both serovars were sensitive to Cefixime,

Ceftriaxone and Gentamicin but resistant to Nalidixic acid. Figure

2 presents the antibiotic sensitivity profile of Salmonella enterica

serovars Typhi and S. enterica serovars Paratyphi isolated from

blood samples of diarrheal patients.

Pus isolates: From pus samples various isolates were found and

among them S. aureus (46.7%) ruled in number followed by

Klebsiella spp. (26.7%) and E. coli (26.7%) spp. Antibiotics

which were tested against these isolates were Amoxyclave (30µg),

Amoxicillin (10µg), Azithromycin (15µg), Cefixime (5µg),

Cefotaxime (5µg), Ceftazidime (30µg), Ceftriaxone (30µg),

Cephalexine (30µg), Ciprofloxacin (10µg), Cloxacillin (5µg),

Fusidic acid (10µg), Gentamycin (10µg), Cotrimoxazole

(25µg),Vancomycin (30µg), Linezolid (30µg), Piperacillin (36

µg) and Colistin (50 µg) (Figure 3).

Figure 1. (a) The proportion of male and female patients; (b) The proportion of samples collected from different sources.
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Figure 2. Antibiotic sensitivity pattern of blood isolate (a) S. enterica serovar Typhi, (b) S. enterica serovar Paratyphi

Figure 3. Antibiotic sensitivity pattern of Pus isolates (a) E. coli, (b) Klebsiella spp. (c) S. aureus
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Figure 3 which shows antibiotic sensitivity pattern of pus isolates

witnessed that all S. aureus were sensitive to Fusidic acid,

Vancomycin, Linezolid and Piperacillin and 50% were sensitive

to Cephalosporins and Ciprofloxacin and resistant to Amoxycillin

and Azithromycin. But E. coli and Klebsiella spp. from pus

samples were inhibited by Carbapenem and Colistin. E. coli

exhibited greater resistance to various antibiotics than Klebsiella

spp.

Urine isolates: As with pus and blood, urine samples were taken

from UTI patients and from which E. coli (91%) and Klebsiella

spp. (9%) were found. As with pus isolates, E. coli from UTI

were resistant to Cephalosporins, Ciprofloxacin and Amoxicillin

whereas 66% Klebsiella spp. were sensitive to the first two. The

result of antibiotic sensitivity profile of UTI isolates were given

in figure 4.

A total of 66% of E. coli and Klebsiella spp. showed sensitivity

to Gentamicin, Amikacin, Carbapenems and it was observed that

irrespective of its source, the bacteria from pus or UTI patient

same bacteria from different samples for different infection they

showed similar sensitivity pattern against various antibiotics. 2nd

and 3rd generation cephalosporin drugs were no longer active

against them whereas carbapenem showed maximum activity

against all regardless of infection and sample types.

Discussion

The study was done in a one month study period to observe the

diseases prevalence and antibiotic sensitivity profile of their

causative agents. In this study period samples were taken from a

well-known diagnostic center and it was showed the distribution

pattern of diseases and pathogenic bacterial species in city

population. From 110 patients including male and female four

types of samples were taken from blood, urine, pus, sputum.

Patients affected by diarrheal infection, from them blood samples

were collected and predominant isolates were found Salmonella

enterica serovar Typhi and S. enterica serovars Paratyphi. The

study period was august 2015 to September 2015 and it was

summer time in Bangladesh. Among patients women were more

prevalent as they were exposed to outside unhygienic food,

unconscious to health issues than men.

Antibiotic resistance is a major problem in Salmonella

enterica serovar Typhi, the causative agent of typhoid. Multidrug-

resistant (MDR) isolates are prevalent in parts of Asia and Africa.

Reduced susceptibility to fluoroquinolones is also widespread,

and sporadic cases of resistance to third-generation

cephalosporins or azithromycin have also been reported11.This

finding is also relevant with our study result. In our study the

antibiotic sensitivity pattern presented that S. enterica serovar

Typhi was more resistant than S. enterica serovar Paratyphi. But

Figure 4. Antibiotic sensitivity pattern of Urine isolates (a) E. coli (b) Klebsiella spp.
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they showed similar pattern of sensitivity against same drug. For

example the isolated S. enterica serovar Typhi and S. enterica

serovar Paratyphi both were completely resistant to Nalidixic

acid and Azithromycin. About 50% of S. enterica serovar Typhi

showed resistance against Cotrimoxazole, Chloramphenicol, and

Ampicillin. Whereas S. enterica serovar Paratyphi showed

complete sensitivity against those drugs. Both types of bacteria

showed 100% sensitivity against Cefixime, Ceftriaxone and

Gentamycin.

Staphylococcus aureus is a human pathogen that reasons skin

and soft tissue abscesses. Staphylococci in pus spread onto skin

surfaces or pass in circulating lymph and blood, which cause

formation of abscesses at new sites Abscess formation is not

distinctive to staphylococcal infection and purulent discharge has

been extensively considered a physiological sign of healing. But

it was seen that some virulence factors of S. aureus is responsible

for abscesses formation12. Among pus isolates in our study S.

aureus, E.coli and Klebsiella sp. were predominant. E. coli

expressed more resistance to multiple antibiotics than Klebsiella

sp. From antibiotic sensitivity profile it was observed that

Imipenem and Meropenem could be the treatment of choice for

purulent pus infections when causative agents are E. coli and

Klebsiella sp. On other hand Linezolid, Fusidic acid, Vancomycin

presented 100% affectivity against S. aureus. the enormous use

of antibiotics above the past 50 years has led to the creation of

drug-resistant strains, designated MRSA for methicillin-

resistant S. aureus, so it is no longer in clinical use in the United

States and in other countries13. Regardless of whether it was gram

negative or gram positive bacteria, in our study it was observed

that amoxicillin was no longer in the list of drug of choice for

pus infection treatment.

Urinary tract infections (UTIs) are one of the most frequent

infections worldwide. Escherichia coli is the most common UTI

pathogen although patients’ age and gender may impact

prevalence of causative agents. They increase accuracy in defining

the causative pathogen and provide help to empiric treatment14.

Urine samples were taken from UTI patients of all age groups

and affected patients were predominantly female. UTIs occur

more in women than in men, at a ratio of 8:1 due to anatomical

position of body15. In our study we were found E. coli and

Klebsiella sp. from urine samples were E. coli played the major

role as infectious agent. Other causative agents of UTI that are

reported in other studies are Proteus mirabilis, Staphylococcus

saprophyticus, and Staphylococcus epidermidis. Klebsiella and

group B streptococcus infections in diabetic patients and

Pseudomonas infections occurred in chronically-catheterized

patients have already been reported16.

In case of urine samples, 80% of isolates in our study showed

sensitivity against Piperacillin, Colistin, Amikacin, Gentamycin,

Meropenem and Imipenem. As with pus isolate similar pattern

of resistance against amoxicillin and cephalosporins were

presented by urine isolates which was relevant with present

reported studies.it has been reported that Ampicillin, amoxicillin,

sulfonamides are no longer the drugs of choice for treatment of

UTI because of the extensive occurrence of resistance in 15–

20% of E. coli in areas of USA and other countries17,18.

Research on urinary tract infections (UTIs) in West Africa from

1990 to 2012 have presented moderate to high antimicrobial

resistance to commonly prescribed antibiotics. Fluoroquinolones

have been suggested in the management of UTIs, but recent

reports demonstrated the emergence of resistance. Levofloxacin

and ciprofloxacin still remain the commonest fluoroquinolones

prescribed for UTIs in many settings19. But resistance is rapidly

occurring against this drugs.

As third-generation oral cephalosporins, cefixime is active against

microbes causing community-acquired UTIs, and is only

hydrolyzed by extended spectrum ²-lactamases and high levels

of chromosomally mediated cephalosporinases20. But in our study

it was seen that E. coli from UTI samples showed higher resistance

to this drugs due to its excessive uses.

In conclusion our data suggest that there was a resemblance in

antibiotic sensitivity profile of same bacterial species isolated

from different types of samples from different patients affected

with different diseases conditions. It was observed that Imipenem

can be treatment option for treating E. coli and Klebsiella spp.,

whereas Cephalosporins can be a drug of choice for

fluorequinolone resistant Salmonella and a number of treatment

options existed for S. aureus infections such as Linezolid and

Fusidic acid.
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