
PMid:19441981 
19. Olaechea PM, Palomar M, León-Gil C, Alvarez-Lerma 
F, Jorda R, Nolla-Salas J, et al. Economic impact of Candi-
da colonization and Candida infection in the critically ill 
patient. Eur J Clin Microbiol Infect Dis. 2004; 
23(4):323-30.
https://doi.org/10.1007/s10096-004-1104-x
PMid:15024623 
20. Sipsas NV, Lewis RE, Tarrand J, Hachem R, Rolston 
KV, Raad II, et al. Candidemia in patients with hematolog-
ic malignancies in the era of new antifungal agents 
(2001‐2007): stable incidence but changing epidemiology 
of a still frequently lethal infection. Cancer. 2009; 

115(20):4745-52.
https://doi.org/10.1002/cncr.24507
PMid:19634156 
21. Berenji F, Rajabi O, Azish M, Minoochehr N. Compar-
ing the effect of ozonized olive oil with clotrimazole on 
three Candida species C. Albicans, C. glabrata, C. krusei. 
E3 J Microbiol Res. 2014; 2(1):9-13. 
22. Katiraee F, Teifoori F, Soltani M. Emergence of 
azole-resistant Candida species in AIDS patients with 
oropharyngeal candidiasis. Curr Med Mycol. 2015; 
1(3):11-16.
https://doi.org/10.18869/acadpub.cmm.1.3.11
PMid:28680991 PMCid:PMC5490324

2.

3.

4.

5.

6.

7.

*1. Corresponding Author: Dr. Tanzila Rawnuck
Assistant Professor
Dept of Pathology with Microbiology
Dhaka Dental College, Dhaka, Bangladesh.
E-mail:drrawnuck@gmail.com
Dr. Md Selim Reza
Assistant Professor
National Institute of Traumatology & Orthopaedic 
Rehabilitation (NITOR), Dhaka, Bangladesh.
Dr. Rajib Ahmed
Assistant Professor
Dept of Microbiology
Colonel Malek Medical College, Manikganj, 
Bangladesh.
Dr. Mohammad Fatteh-Ul- Islam
Junior Consultant
Dept of Transfusion Medicine
Rajshahi Medical College, Rajshahi, Bangladesh.
Dr. A.B.M. Iftekhar Hossain
Lecturer
Dept of Pathology with Microbiology
Dhaka Dental College, Dhaka, Bangladesh.
Dr. Negar Sultana 
Lecturer
Dept of Pathology with Microbiology
Dhaka Dental College, Dhaka, Bangladesh. 
Dr. Shabiha Monwar
Assistant Professor
Dept of Microbiology
Marks Medical College, Dhaka, Bangladesh.

Prevalence of Oral Candidiasis among
Children Caused by Different Candida Species

Tanzila Rawnuck*1, Md Selim Reza2, Rajib Ahmed3, Mohammad Fatteh-Ul- Islam4,
A.B.M. Iftekhar Hossain5, Negar Sultana6, Shabiha Monwar7

DOI: https://doi.org/10.3329/medtoday.v34i1.58678

ORIGINAL  ARTICLE            OPEN  ACCESS

2022  Volume 34 Number  01
Received: 28 August 2021 Accepted revised version: 17 February 2022

Abstract
Introduction: Oral candidiasis, which is caused by Candida species by the involvement of hard and soft palates, 
tongue, buccal mucosa, and floor of the mouth, is becoming a very common threat to oral health. Although in the 
majority of the cases, this infection is caused by Candida albicans which is a normal commensal organism in humans, 
however, it might be also caused by other Candida species, such as C. glabrata, C. tropicalis, and C. krusei. 
Objectives: This study aimed to evaluate the prevalence of oral candidiasis among children and to compare the type 
of causative candida species among them. Materials and Methods: This prospective observational study was 
conducted in the Shishu Hospital, Shamoly, Dhaka, spanned January 2016 through December 2016. A total of 286 oral 
swab samples were collected, and three methods including direct wet mount smear, staining, and culture were used 
for laboratory investigation of Candida infections. Results: Among 286 respondents, 161 (56.29%) were culturally and 
microscopically confirmed to have oral candidiasis. Among all of the detected species, C. Albicans was by far the 
highest species with 139(86.34%) followed by C. tropicalis with 14 (8.68%). Whereas 05(3.12%) cases were infected 
by C. krusei. On the other hand, the least detected species were C. glabrata and C. guilliermondii with 01(0.62%) and 
02(1.24%) respectively. Conclusion: These days accurate and prompt identification of the infectious candida strains is 
crucial because isolates of Candida species differ extremely, both in their ability to produce infection and also in their 
susceptibility to antifungal agents.
Key words: Oral candidiasis, Candida species, laboratory investigation.
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Introduction: 
Over the last few decayed, the role of fungi as a causative agent of 
nosocomial infections in children has been skyrocketed1. These 
fungi are a major cause of child morbidity, given the increased 
length of hospital stay also2,3. Oral candidiasis, which is caused by 
Candida species by the involvement of hard and soft palates, tongue, 
buccal mucosa, and floor of the mouth, is becoming a very common 
threat to oral health. Although in the majority of the cases, this 
infection is caused by Candida albicans which is a normal commen-
sal organism in human1,4-6 however, it might be also caused by other 
Candida species, such as C. glabrata, C. tropicalis, and C. krusei 1,7. 
Despite the recent revolution in laboratory techniques, primary 
diagnosis of invasive candidiasis remains challenging, which causing 
the delayed detection of candidiasis8. Specific and accurate identifi-
cation of Candida strains is crucially important, considering the 
diseases producing ability of the strains and induce susceptibility to 
the antifungal drugs. Therefore, the present study aimed to evaluate 
the prevalence of oral candidiasis among children and to compare 
the type of causative candida species among them.
Material and Methods:
This prospective observational study was conducted in the Shishu 
Hospital, Shamoly, Dhaka with the ethical clearance of the review 
board, spanned January 2016 through December 2016. In this study, 
a total of 286 oral swab samples were collected, and three methods 
including direct wet mount smear, staining, and culture were used 
for laboratory investigation of Candida infections. Fresh smear with 
20% potassium hydroxide (KOH) and direct microscopic examina-
tion with Gram staining of each sample was performed. By the gram 
stain technique, candidal hyphae and yeasts appeared in dark blue. 

highest species with 139(86.34%) followed by C. tropicalis 
with 14 (8.68%). Whereas 05(3.12%)cases were infected by 
C. krusei. On the other hand, the least detected species were 
C. glabrata and C. guilliermondii with 01(0.62%) and 
02(1.24%) respectively (Table II).
Table-II: Rate of Isolation of Candida species among the 
study group (n=161).

Discussion:
Fungal organisms are a dire source of nosocomial infections 
as well as cause significant ailments among children. 
Modern medicine is faced with great challenges, considering 
the increased length of hospital stay and high healthcare 
costs in children and patients with nosocomial 
infections3,10-14. A relevant study by Walsh et al. in France 
found a strong correlation between mortality of acute candi-
diasis and children. He noted that about 10-15% of oral 
candida-infected children are suspected of septicemia15. The 
present study was highlighted to evaluate the prevalence of 
oral candidiasis and to compare the type of causative candida 
species in children.
In our study female candida infected patient was remarkably 
high with 169 (59.09%) than male. It was probably for the 
reluctant attitude to the girls in the low socio-economic 
condition’s population as in our study the low-income people 
were significantly high with 217(75.87%). We noted that age 
ranged from one year to five years was the grave victim of 
oral candida infection which plummeted with the increase of 
age. As this early age group population is fully dependent on 
their parents for maintaining their oral hygiene so it was 
purely for the lack of proper oral care knowledge and lack of 
education of their guardians.   
In our study, the most commonly detected Candida species 
were C. Albicans (86.34%), C. tropicalis (8.68%), C. 
guilliermondii (1.24%), C. glabrata (0.62%), and C. krusei 
(3.12%). C. Albicans has been found to be the long recog-
nized as well as the most common cause of disseminated 
candidiasis, followed by C. glabrata Albicans species in both 
child and adult patients16,17,18. Another factor of candida 
infection is the imposition of economic burden on the patient 
due to the increased costs of care including the investigation 
fees, the use of antifungal agents and, even more for some 
time the prolonged length of hospital stay due to the develop-
ment of fungal pneumonia19-22.
Conclusion:
Candida species were the most common fungal pathogens in 
the child department. Nowadays a greater emphasis has been 
given for the reliable, less time-consuming, and cost-effec-
tive identification methods for detecting Candida species. It 
is also important to identify the infecting strains of the  

Budding yeast was seen by direct microscopy in wet mount 
preparation.
Subsequently, the samples were inoculated aerobically at 
370C for 24–48 hours into Sabouraud dextrose agar (SDA) 
media with the supplement of chloramphenicol and genta-
mycin in a screw-capped test tube where Candida produced 
cream, smooth, pasty convex moist colonies with a distinc-
tive yeast smell. Then the positive cultures were transferred 
to CHROMagar Candida media for further analysis and 
differentiation between species9 based on colony appear-
ance and color following primary culture.
The germ-tube test was performed for identifying C. 
Albicans and to differentiate candida Albicans from non-al-
bicans groups. The test involves the induction of hyphal 
outgrowths (germ-tubes) when subcultured in fresh human 
pooled serum at 370C for 2–4 hours. The wet mount prepa-
ration also presented a germ tube which was a hyphal 
projection without having constriction at the point of origin 
from the yeast cell. A commercial Analytic Index (API) 
yeast indication kit (named API Candida) was used to 
perform the biochemical test (bioMerieux, Franch) for the 
isolation of candida sp which was consist of twelve 
biochemical tests.
Results: 
Socio-demographic findings of the study population. A total 
of 286 patients were included in this study according to the 
inclusion criteria of the study. Out of those majority, 169 
(59.09%) were females whereas, 117(40.91%) was male 
patient. By far the highest study population was within the 
age ranging from 1 year to 05 years with 137(47.90%). The 
cases gradually reduced with the increase of the age where 
87(30.42%) patients were between 6-10 years and 
62(21.68%) patients were from 11 to 15 years age group.
Regarding the parent’s income level, low socio-economic 
condition patient was by far the highest number with 
217(75.87%) followed by middle socio-economic and 
higher socio-economic groups with 66(23.08%) and 
03(1.05%) respectively. At the same time, the highest 
number of the patient’s parents were illiterate 166(58.04%), 
in contrast, 120(41.96%) had completed their education and 
had knowledge about oral hygiene (Table I).
Table-I: Socio-demographic data of the study population (n= 286).

Among 286 respondents, 161 (56.29%) were culturally and 
microscopically confirmed to have oral candidiasis. Among 
all of the detected species, C. Albicans was by far the 
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Candida because isolates of Candida species differ extreme-
ly, both in their ability to produce infection and also in their 
susceptibility to antifungal agents. Therefore, efforts should 
be made to prevent this fungal infection.
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pain 30.1%, supra-pubic pain 45.6%, incontinence 7.8% and 
vomiting in 40.8% patients11. In other study Ahmed F et al. 
showed most of the patients had fever 55%, followed by loin 
pain 37%, burning and increased frequency of micturition 
32%, vomiting 28%, urgency of urine 23%, delirium 15% 
and incontinence in 18% patients15.
In our study we found Escherichia coli to be most common 
88(51.76%) organism, followed by Staphylococcus aureus 
49(28.82%), Staphylococcus saprophyticus 19(11.17%), 
Klebsiellaspp 14(8.23 %) and Enterococcusspp 8(4.70%) 
cases. In a study Saber S et al revealed that E. coli (64%) 
was the most common organism and Staphylococcus spp. 
19%, Proteus 12 % and Klebsiella 5%were the other organ-
isms3.  Setu SK et al. showed that among the gram negative 
organisms E. coli 63.93% was the most common followed 
by Klebsiellaspp 17.09%, Pseudomonas 5.59%, Entero-
bacter (5.28%) were the other isolates.  While Enterococci 
75.07% was the predominant followed by Staphylococcus 
aureus 12.88% among the gram positive organisms16. In 
another study by Nazme NI et al. found E. coli was the 
commonest isolate 62.1% followed by Enterococcus 19.2%, 
Klebsiella 10.2%, Pseudomonas 3.4%, Acinetobacter 3.4% 
and Proteus 1.7%17. It is observed that although Esch. coli 
was the most frequent pathogen in all study results but there 
are variations in other organisms among different studies. 
The dissimilarities of the rate of isolation and isolated bacte-
rial species between the present study and other studies may 
be due to the geographical variation, difference among 
sexes, various personal, educational and overall socioeco-
nomic status, availability of medical facilities, method of 
collection of urine samples etc12.
Regarding the susceptibility pattern of antibiotics, it was 
observed that the Meropenem 100% followed by Imipenem 
(E. coli- 95.23%, Staph. aureus-93.33%, Staph. saprophyti-
cus-94.73%and Klesiella spp-92.86%) were the most 
effective antibiotic in our present study. 
In our present study susceptibility pattern of Esch. coli 
showed lowest Trimethoprim-sulfamethoxazole 10.71%  
and followed by Cefixime 21.42% sensitive. Meropenem 
was found to be 100% sensitive, followed by Imepenem 
95.23%, Ceftazidime 89.29% and Ceftriaxone were 84.52% 
sensitive. In a study done by Shill MC et al showed that 
Esch. coli exhibited high resistance with amoxicillin and 
ciprofloxacin with 94% and 79% resistance respectively. 
All the Cephalosporins showed moderate activity against 
the Esch. coli infection; Cephradine, Cefixime, Ceftriaxone 
and Cefepime exhibited 68.7%, 62.7%, 61.2% and 46.3% 
resistance respectively. Gentamicin demonstrated only 
26.9% resistance while Meropenem showed no resistance at 
all. Amikacin also proved to be very active against Esch. 
coli with only 3% resistance and so did nitrofurantoin with 
just 11.9% resistance18. In another study Hossain Get al. 
showed that Esch. coli was most sensitive to Nitrofurantoin 
(92.5%), Meropenem 92.5%, Amikacin (84.6%) and Genta-
mycin 71.8% and resistant to most commonly used drugs 
like Cefixime 78%, Cefuroxime 77.5%, Ciprofloxacin 
62.5%, Ceftriaxone 62.5%19.

 In our study Staph. aureus exhibited low level of sensitivity 
against Trimethoprim-sulfamethoxazole 10.71%, Cephra-
dine 20.23%, Cefuoxime 22.61% and Cefixime 31.11%. 
Average sensitivity were observed against Ciprofloxacin 
48.89% and Azithromycin 64.44%.  While high level of 
sensitivity showed against Imipenem 93.33%, Gentamicin 
91.11%, Ceftazidime 89.29% and Ceftriaxone 84.44%. 
Meropenem was found to be 100% sensitive. The study 
done by Haider JSet al.found that the Gram positive isolates 
including Staph.aureus showed highly sensitive 100 % to 
Nitrofurantoin, Deptomycin and Linezolid followed by 
Teicoplanin 90.5% and showed low response to Cefoxitin 
9.5%, Cefotaxime, Imipenem and Oxacillin showed 14.3%, 
Erythromycin and Ampicillin showed 28.6% and Amoxicil-
lin-clavulanae 33.3% and Penicillin G 38.0%20. We found 
Sensitivity pattern of Staphylococcus saprophyticus lowest 
against Trimethoprim-sulfamethoxazole 15.17% followed 
by Cephradine 31.58% and Ciprofloxacin 42.11%. While 
Nitrofurantoin and Amoxicillin-Clavulonic acid were found 
78.94% sensitive. Imipenem 94.73%, Ceftazidime 89.48% 
and Ceftriaxone 84.21% sensitive. Meropenem showed 
100% sensitive. In a study done by Haque R et al. found 
Trimethoprim-sulfamethoxazole 73.68%, Cefaclor 73.68%, 
Amoxicillin 71.05%, Cephalexin 65.79%, Ciprofloxacin 
63.16%, Ceftriaxone 44.74%, Cefuroxime 39.47%, Genta-
micin 47.37% and Nitrofurantoin 18.42%, resistance 
against Staph. saprophyticus7. In our study Klebsiella spp. 
showed low of sensitivity level against Trimethoprim-sulfa-
methoxazole 7.16% followed by Cephradine 28.58% and 
Ciprofloxacin 35.71%. Imipenem, Ceftazidime, Ceftriax-
one, Nitrofurantoin and Amoxicillin-Clavulonic acid were 
found 92.86%, 85.71%, 85.71%, 78.58% and 71.42% 
sensitive respectively. While Meropenem showed no 
resistance. Study done by Mollicket al. showed the sensitiv-
ity pattern of Klebsiella spp. They found Cephradine 22.23 
%, Ceftriaxone 44.44 %, Cefixime 44.44%, Ceftazidime 
55.56%, Cotrimoxazole 44.44%, Ciprofloxacin 66.67%, 
Nitrofurantoin 72.22%, Gentamicin 77.77% and Amikacin 
88.89%, Meropenem 94.44% and Imipenam 100% 
sensitive12. In a study done Ahmed F et al. showed that as a 
whole all organisms are mostly sensitive to Meropenem 
93.1%, Nitrofurantoin 86.2%, Amikacin 77.2% and Genta-
mycin 64.9% and mostly resistant to Cefixime 83.3%, 
Cefuroxime 81.4% and Ceftriaxone 66.9%15. From the 
analysis of the results of the antimicrobial susceptibility 
pattern of the present and other studies it revealed that the 
susceptibility pattern of some antibiotics are seems to be 
similar or closure to our study and some are quite dissimi-
lar. It may due that the resistance pattern of uropathogens is 
changing drastically, because of uncontrolled-widespread 
use of antibiotics1 and it may also vary in different places 
andeven in same place from time to time or even institution 
to institution11,8. 
Conclusion:
Pattern of uropathogens vary in different settings and the 
increasing antimicrobial resistance is a great concern in 
developed and developing countries. Wherever possible, 

Enam Medical College Hospital, Savar, Dhaka. The study 
was approved by the ethical review committee of the Enam 
Medical College.
After collection of specimen a loopful (0.01 mL) of urine was 
inoculated by calibrated wire loop on Blood agar and 
MacConkey’s agar media and incubated aerobically at 37°C 
for 24 hours for the growth of bacteria. All the plates were 
inspected for growth and the isolates were identified by 
observing colony morphology, Gram-stain characteristics 
and relevant biochemical tests. Colony count ≥105 colony 
/mL of urine were considered as significant bacterial growth. 
All the isolates were tested for susceptibility against Azithro-
mycin, Ciprofloxacin, Amoxicillin-clavulonic acid, Cefix-
ime, Cefuroxime, Cephradine, Nitrofurantoin, Trimetho-
prim-sulfamethoxazole, Ceftriaxone, Ceftazidime, Gentami-
cin, Imipenem and Meropenem antibiotics by Kirby Bauer 
disc diffusion technique on Mueller-Hinton agar media. 
Results were read according to the National Committee for 
Clinical Laboratory Standards guidelines13,14.
Results:
The distribution of the infections according to the age and sex 
of the UTI patients are summarized in Table 1. Among 170 
patients, majority were females 109 (64.11%) and the male 
to female ratio was 1: 1.79. Most of the patients 54 (31.77 %) 
were in the age group 50-59 years, followed by 33 (19.41%) 
in the 60-69 age group.
Table-I: Age and sex distribution of the UTI patients.

In the present study, we found that vomiting 82.35% was the 
commonest symptom followed by increased frequency of 
micturition 76.48%, supra-pubic pain 73.52%, dysuria/burn-
ing sensation 64.70%, incontinence 55.89%, urgency of urine 
51.76%, fever 38.23% and loin pain in 17.64% cases (Fig: 1).

Figure-1: Clinical manifestations of the UTI patients.

infections may also take place. Among the uropathogens, 
Escherichia coli (Esch. coli) is responsible for 75–90% 
infections7. Other organisms such as Klebsiella spp., 
Pseudomonas, Proteus spp., Enterococcus faecalis and 
Enterobacter account for a smaller number of infections. 
Staphylococcus saprophyticus is also responsible for 
approximately 5-15% UTI cases in young sexually active 
females8,4. Chronic Kidney Disease (CKD) is now a global 
problem. Infection is one of the major causes of greater 
morbidity and mortality in CKD patients9. Due to the 
structural and functional defect, incidence of UTI in CKD 
patients is higher compared to others. Increased risk of UTI 
in CKD patients includes; the impairment of host immuni-
ty, change in the composition of urine, oliguria, anuria and 
the resultant changes in urinary pH and osmolality. 
Furthermore, uremic condition may also inhibit the antimi-
crobial activity of granulocytes, macrophages and other 
defense reactions of the host. In the patients with CKD, 
urinary drug concentration may be too low to eradicate 
organisms completely10.
Antibiotics are the cornerstone in treating UTI. Easy 
availability and non-judicious use of antimicrobial agents 
may contribute to the development of resistance against 
commonly used antibiotics11. As antimicrobial susceptibili-
ty test report is usually obtained after 48 hours, clinicians 
have to start an antimicrobial drug before getting the report. 
In these cases, the empirical choice of antibiotic is 
influenced by recent available data about the susceptibility 
pattern and the causative agent8. Unfortunately, UTI has 
been suffering a shift in the etiological agents and antimi-
crobial susceptibility in the last decade. Distribution of 
urinary pathogens and the susceptibility pattern to antimi-
crobial agents may vary in different places and in same 
place from time to time12,11. Thus empirical choice of antibi-
otics in UTI is not uniform and it depends on local guide-
lines, if available11. Therefore, it is necessary to have 
knowledge about the distribution of the pathogens and their 
susceptibility pattern to antibiotics in a particular setting to 
guide the initial empirical treatment12.
There is a need to generate data in every institution that will 
guide the clinicians to select empirical choice of appropri-
ate antimicrobial agent. Thus the present study was carried 
out to describe the bacteriological profile causing UTI and 
their antimicrobial susceptibility pattern. This study is 
important for clinicians in order to facilitate the effective 
treatment and management of patient with urinary tract 
infection.
Materials and Methods:
This cross sectional study was carried out in the department 
of Nephrology and Microbiology in Enam Medical College 
Hospital, Savar, Dhaka during the period of January 2021 
to June 2021. Irrespective of age and sex of the patient, a 
total of 476 clean-catch midstream urine specimens were 
collected from the clinically suspected UTI patients with 
their written consent from the Nephrology department of 

against Meropenem and Imepenem. Moderately sensitive 
were found against Azithromycin 75.00%, Amoxicil-
lin-Clavulonicacid75.0% and Nitrofurantoin 62.5%. While 
Ceftazidime and Ceftriaxone were 87.5% and 87.5% 
sensitive respectively.
Table-III: Antimicrobial susceptibility pattern of the bacteri-
al isolates.

Discussion: 
UTI is one of the most common a common clinical problem 
seen in clinical practice both in outpatient and inpatient 
department. Epidemiologically UTIs account for more than 
150 million cases annually with a high rate of morbidity and 
financial cost.
In the present study, we found 109 (64.11%) were females 
and the male to female ratio was 1: 1.79. Most of the patients 
54 (31.77 %) were in the age group of 50-59 years. Similar 
finding had been observed in a study done by Ahmed F et al. 
in Bangladesh which reported 67% were females and the 
male to female ratio was 0.49:1. The most common age 
group was 46–60 years (34%)15. In another study by 
Rahman MR et al. also showed that out of 103 patients 
females were (69) more than male (34) with a male to 
female ratio of 1:2. Mean age was 57.5±9.5 (range 19-80) 
years11. Female predominance were observed in the present 
and other studies. The reason behind this high prevalence of 
UTI in females is due to proximity of the urethral meatus to 
the anus, shorter and wider urethra, sexual intercourse, 
incontinence and less acidic pH of vaginal surface and poor 
hygienic conditions. The incidence of UTI increases with 
age15.
In the present study, we found that vomiting 82.35% was 
the commonest symptom followed by increased frequency 
of micturition 76.48%, supra-pubic pain 73.52%, 
Dysuria/Burning sensation 64.70%, incontinence 55.89%, 
urgency of urine 51.76%, fever 38.23% and loin pain in 
17.64% cases In a study done by Raman MR et al. found 
Fever 93.2% was the most common symptom followed by 
increased urinary frequency 46.6%, Dysuria 79.6%, loin 

Out of 170 culture positive samples Escherichia coli was 
found to be most commonest 88 (51.76%) organism, 
followed by Staphylococcus aureus 49 (28.82%), Staphylo-
coccus saprophyticus 19 (11.17%), Klebsiellaspp 14(8.23 
%) and Enterococcusspp 8 (4.70%). 

Figure-2: Bacteriological patternisolated from the urine 
samples (n=170).
The susceptibility pattern of the commonly used antibiotics 
are summarized in table- III. In our study susceptibility 
pattern of Esch. coli showed lowest Trimethoprim-sulfame-
thoxazole 10.71%,  and followed by Cefixime 21.42% 
sensitive. Meropenem was found to be 100% sensitive, 
followed by Imepenem95.23%, Ceftazidime89.29% andCef-
triaxone were 84.52% sensitive.
Staphylococcus aureus exhibited low level of sensitivity 
against Trimethoprim-sulfamethoxazole 10.71%, Cephra-
dine20.23%, Cefuoxime 22.61% and Cefixime 31.11%. 
Average sensitivity were observed against Ciprofloxacin 
48.89% and Azithromycin 64.44%.  While high level of 
sensitivity showed against Imipenem 93.33%, Gentamicin 
91.11%, Ceftazidime 89.29% and Ceftriaxone 84.44%. 
Meropenemwas found to be 100% sensitive.
Sensitivity pattern of Staphylococcus saprophyticus showed 
lowest against Trimethoprim-sulfamethoxazole 15.17% 
followed by Cephradine 31.58% and Ciprofloxacin 42.11%. 
While Nitrofurantoin and Amoxicillin-Clavulonic were 
found 78.94% sensitive. Imipenem 94.73%, Ceftazidime 
89.48% and Ceftriaxone 84.21% sensitive. Meropenem 
showed 100% sensitive.
Klebsiella spp. showed sensitivity level against Trimetho-
prim-sulfamethoxazole 7.16% followed byCephradine 
28.58% and Ciprofloxacin 35.71%. Imipenem, Ceftazidime, 
Ceftriaxone,Nitrofurantoin and Amoxicillin-Clavulonic 
were found 92.86%, 85.71%, 85.71%, 78.58% and 71.42% 
sensitive respectively. While Meropenem showed no 
resistance.
Enterococcus spp. showed lowest 00% sensitivityagainst 
Trimethoprim-sulfamethoxazole and highest 100% sensitive 
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highest species with 139(86.34%) followed by C. tropicalis 
with 14 (8.68%). Whereas 05(3.12%)cases were infected by 
C. krusei. On the other hand, the least detected species were 
C. glabrata and C. guilliermondii with 01(0.62%) and 
02(1.24%) respectively (Table II).
Table-II: Rate of Isolation of Candida species among the 
study group (n=161).

Discussion:
Fungal organisms are a dire source of nosocomial infections 
as well as cause significant ailments among children. 
Modern medicine is faced with great challenges, considering 
the increased length of hospital stay and high healthcare 
costs in children and patients with nosocomial 
infections3,10-14. A relevant study by Walsh et al. in France 
found a strong correlation between mortality of acute candi-
diasis and children. He noted that about 10-15% of oral 
candida-infected children are suspected of septicemia15. The 
present study was highlighted to evaluate the prevalence of 
oral candidiasis and to compare the type of causative candida 
species in children.
In our study female candida infected patient was remarkably 
high with 169 (59.09%) than male. It was probably for the 
reluctant attitude to the girls in the low socio-economic 
condition’s population as in our study the low-income people 
were significantly high with 217(75.87%). We noted that age 
ranged from one year to five years was the grave victim of 
oral candida infection which plummeted with the increase of 
age. As this early age group population is fully dependent on 
their parents for maintaining their oral hygiene so it was 
purely for the lack of proper oral care knowledge and lack of 
education of their guardians.   
In our study, the most commonly detected Candida species 
were C. Albicans (86.34%), C. tropicalis (8.68%), C. 
guilliermondii (1.24%), C. glabrata (0.62%), and C. krusei 
(3.12%). C. Albicans has been found to be the long recog-
nized as well as the most common cause of disseminated 
candidiasis, followed by C. glabrata Albicans species in both 
child and adult patients16,17,18. Another factor of candida 
infection is the imposition of economic burden on the patient 
due to the increased costs of care including the investigation 
fees, the use of antifungal agents and, even more for some 
time the prolonged length of hospital stay due to the develop-
ment of fungal pneumonia19-22.
Conclusion:
Candida species were the most common fungal pathogens in 
the child department. Nowadays a greater emphasis has been 
given for the reliable, less time-consuming, and cost-effec-
tive identification methods for detecting Candida species. It 
is also important to identify the infecting strains of the  
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Budding yeast was seen by direct microscopy in wet mount 
preparation.
Subsequently, the samples were inoculated aerobically at 
370C for 24–48 hours into Sabouraud dextrose agar (SDA) 
media with the supplement of chloramphenicol and genta-
mycin in a screw-capped test tube where Candida produced 
cream, smooth, pasty convex moist colonies with a distinc-
tive yeast smell. Then the positive cultures were transferred 
to CHROMagar Candida media for further analysis and 
differentiation between species9 based on colony appear-
ance and color following primary culture.
The germ-tube test was performed for identifying C. 
Albicans and to differentiate candida Albicans from non-al-
bicans groups. The test involves the induction of hyphal 
outgrowths (germ-tubes) when subcultured in fresh human 
pooled serum at 370C for 2–4 hours. The wet mount prepa-
ration also presented a germ tube which was a hyphal 
projection without having constriction at the point of origin 
from the yeast cell. A commercial Analytic Index (API) 
yeast indication kit (named API Candida) was used to 
perform the biochemical test (bioMerieux, Franch) for the 
isolation of candida sp which was consist of twelve 
biochemical tests.
Results: 
Socio-demographic findings of the study population. A total 
of 286 patients were included in this study according to the 
inclusion criteria of the study. Out of those majority, 169 
(59.09%) were females whereas, 117(40.91%) was male 
patient. By far the highest study population was within the 
age ranging from 1 year to 05 years with 137(47.90%). The 
cases gradually reduced with the increase of the age where 
87(30.42%) patients were between 6-10 years and 
62(21.68%) patients were from 11 to 15 years age group.
Regarding the parent’s income level, low socio-economic 
condition patient was by far the highest number with 
217(75.87%) followed by middle socio-economic and 
higher socio-economic groups with 66(23.08%) and 
03(1.05%) respectively. At the same time, the highest 
number of the patient’s parents were illiterate 166(58.04%), 
in contrast, 120(41.96%) had completed their education and 
had knowledge about oral hygiene (Table I).
Table-I: Socio-demographic data of the study population (n= 286).

Among 286 respondents, 161 (56.29%) were culturally and 
microscopically confirmed to have oral candidiasis. Among 
all of the detected species, C. Albicans was by far the 
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Candida because isolates of Candida species differ extreme-
ly, both in their ability to produce infection and also in their 
susceptibility to antifungal agents. Therefore, efforts should 
be made to prevent this fungal infection.
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pain 30.1%, supra-pubic pain 45.6%, incontinence 7.8% and 
vomiting in 40.8% patients11. In other study Ahmed F et al. 
showed most of the patients had fever 55%, followed by loin 
pain 37%, burning and increased frequency of micturition 
32%, vomiting 28%, urgency of urine 23%, delirium 15% 
and incontinence in 18% patients15.
In our study we found Escherichia coli to be most common 
88(51.76%) organism, followed by Staphylococcus aureus 
49(28.82%), Staphylococcus saprophyticus 19(11.17%), 
Klebsiellaspp 14(8.23 %) and Enterococcusspp 8(4.70%) 
cases. In a study Saber S et al revealed that E. coli (64%) 
was the most common organism and Staphylococcus spp. 
19%, Proteus 12 % and Klebsiella 5%were the other organ-
isms3.  Setu SK et al. showed that among the gram negative 
organisms E. coli 63.93% was the most common followed 
by Klebsiellaspp 17.09%, Pseudomonas 5.59%, Entero-
bacter (5.28%) were the other isolates.  While Enterococci 
75.07% was the predominant followed by Staphylococcus 
aureus 12.88% among the gram positive organisms16. In 
another study by Nazme NI et al. found E. coli was the 
commonest isolate 62.1% followed by Enterococcus 19.2%, 
Klebsiella 10.2%, Pseudomonas 3.4%, Acinetobacter 3.4% 
and Proteus 1.7%17. It is observed that although Esch. coli 
was the most frequent pathogen in all study results but there 
are variations in other organisms among different studies. 
The dissimilarities of the rate of isolation and isolated bacte-
rial species between the present study and other studies may 
be due to the geographical variation, difference among 
sexes, various personal, educational and overall socioeco-
nomic status, availability of medical facilities, method of 
collection of urine samples etc12.
Regarding the susceptibility pattern of antibiotics, it was 
observed that the Meropenem 100% followed by Imipenem 
(E. coli- 95.23%, Staph. aureus-93.33%, Staph. saprophyti-
cus-94.73%and Klesiella spp-92.86%) were the most 
effective antibiotic in our present study. 
In our present study susceptibility pattern of Esch. coli 
showed lowest Trimethoprim-sulfamethoxazole 10.71%  
and followed by Cefixime 21.42% sensitive. Meropenem 
was found to be 100% sensitive, followed by Imepenem 
95.23%, Ceftazidime 89.29% and Ceftriaxone were 84.52% 
sensitive. In a study done by Shill MC et al showed that 
Esch. coli exhibited high resistance with amoxicillin and 
ciprofloxacin with 94% and 79% resistance respectively. 
All the Cephalosporins showed moderate activity against 
the Esch. coli infection; Cephradine, Cefixime, Ceftriaxone 
and Cefepime exhibited 68.7%, 62.7%, 61.2% and 46.3% 
resistance respectively. Gentamicin demonstrated only 
26.9% resistance while Meropenem showed no resistance at 
all. Amikacin also proved to be very active against Esch. 
coli with only 3% resistance and so did nitrofurantoin with 
just 11.9% resistance18. In another study Hossain Get al. 
showed that Esch. coli was most sensitive to Nitrofurantoin 
(92.5%), Meropenem 92.5%, Amikacin (84.6%) and Genta-
mycin 71.8% and resistant to most commonly used drugs 
like Cefixime 78%, Cefuroxime 77.5%, Ciprofloxacin 
62.5%, Ceftriaxone 62.5%19.

 In our study Staph. aureus exhibited low level of sensitivity 
against Trimethoprim-sulfamethoxazole 10.71%, Cephra-
dine 20.23%, Cefuoxime 22.61% and Cefixime 31.11%. 
Average sensitivity were observed against Ciprofloxacin 
48.89% and Azithromycin 64.44%.  While high level of 
sensitivity showed against Imipenem 93.33%, Gentamicin 
91.11%, Ceftazidime 89.29% and Ceftriaxone 84.44%. 
Meropenem was found to be 100% sensitive. The study 
done by Haider JSet al.found that the Gram positive isolates 
including Staph.aureus showed highly sensitive 100 % to 
Nitrofurantoin, Deptomycin and Linezolid followed by 
Teicoplanin 90.5% and showed low response to Cefoxitin 
9.5%, Cefotaxime, Imipenem and Oxacillin showed 14.3%, 
Erythromycin and Ampicillin showed 28.6% and Amoxicil-
lin-clavulanae 33.3% and Penicillin G 38.0%20. We found 
Sensitivity pattern of Staphylococcus saprophyticus lowest 
against Trimethoprim-sulfamethoxazole 15.17% followed 
by Cephradine 31.58% and Ciprofloxacin 42.11%. While 
Nitrofurantoin and Amoxicillin-Clavulonic acid were found 
78.94% sensitive. Imipenem 94.73%, Ceftazidime 89.48% 
and Ceftriaxone 84.21% sensitive. Meropenem showed 
100% sensitive. In a study done by Haque R et al. found 
Trimethoprim-sulfamethoxazole 73.68%, Cefaclor 73.68%, 
Amoxicillin 71.05%, Cephalexin 65.79%, Ciprofloxacin 
63.16%, Ceftriaxone 44.74%, Cefuroxime 39.47%, Genta-
micin 47.37% and Nitrofurantoin 18.42%, resistance 
against Staph. saprophyticus7. In our study Klebsiella spp. 
showed low of sensitivity level against Trimethoprim-sulfa-
methoxazole 7.16% followed by Cephradine 28.58% and 
Ciprofloxacin 35.71%. Imipenem, Ceftazidime, Ceftriax-
one, Nitrofurantoin and Amoxicillin-Clavulonic acid were 
found 92.86%, 85.71%, 85.71%, 78.58% and 71.42% 
sensitive respectively. While Meropenem showed no 
resistance. Study done by Mollicket al. showed the sensitiv-
ity pattern of Klebsiella spp. They found Cephradine 22.23 
%, Ceftriaxone 44.44 %, Cefixime 44.44%, Ceftazidime 
55.56%, Cotrimoxazole 44.44%, Ciprofloxacin 66.67%, 
Nitrofurantoin 72.22%, Gentamicin 77.77% and Amikacin 
88.89%, Meropenem 94.44% and Imipenam 100% 
sensitive12. In a study done Ahmed F et al. showed that as a 
whole all organisms are mostly sensitive to Meropenem 
93.1%, Nitrofurantoin 86.2%, Amikacin 77.2% and Genta-
mycin 64.9% and mostly resistant to Cefixime 83.3%, 
Cefuroxime 81.4% and Ceftriaxone 66.9%15. From the 
analysis of the results of the antimicrobial susceptibility 
pattern of the present and other studies it revealed that the 
susceptibility pattern of some antibiotics are seems to be 
similar or closure to our study and some are quite dissimi-
lar. It may due that the resistance pattern of uropathogens is 
changing drastically, because of uncontrolled-widespread 
use of antibiotics1 and it may also vary in different places 
andeven in same place from time to time or even institution 
to institution11,8. 
Conclusion:
Pattern of uropathogens vary in different settings and the 
increasing antimicrobial resistance is a great concern in 
developed and developing countries. Wherever possible, 

Enam Medical College Hospital, Savar, Dhaka. The study 
was approved by the ethical review committee of the Enam 
Medical College.
After collection of specimen a loopful (0.01 mL) of urine was 
inoculated by calibrated wire loop on Blood agar and 
MacConkey’s agar media and incubated aerobically at 37°C 
for 24 hours for the growth of bacteria. All the plates were 
inspected for growth and the isolates were identified by 
observing colony morphology, Gram-stain characteristics 
and relevant biochemical tests. Colony count ≥105 colony 
/mL of urine were considered as significant bacterial growth. 
All the isolates were tested for susceptibility against Azithro-
mycin, Ciprofloxacin, Amoxicillin-clavulonic acid, Cefix-
ime, Cefuroxime, Cephradine, Nitrofurantoin, Trimetho-
prim-sulfamethoxazole, Ceftriaxone, Ceftazidime, Gentami-
cin, Imipenem and Meropenem antibiotics by Kirby Bauer 
disc diffusion technique on Mueller-Hinton agar media. 
Results were read according to the National Committee for 
Clinical Laboratory Standards guidelines13,14.
Results:
The distribution of the infections according to the age and sex 
of the UTI patients are summarized in Table 1. Among 170 
patients, majority were females 109 (64.11%) and the male 
to female ratio was 1: 1.79. Most of the patients 54 (31.77 %) 
were in the age group 50-59 years, followed by 33 (19.41%) 
in the 60-69 age group.
Table-I: Age and sex distribution of the UTI patients.

In the present study, we found that vomiting 82.35% was the 
commonest symptom followed by increased frequency of 
micturition 76.48%, supra-pubic pain 73.52%, dysuria/burn-
ing sensation 64.70%, incontinence 55.89%, urgency of urine 
51.76%, fever 38.23% and loin pain in 17.64% cases (Fig: 1).

Figure-1: Clinical manifestations of the UTI patients.

infections may also take place. Among the uropathogens, 
Escherichia coli (Esch. coli) is responsible for 75–90% 
infections7. Other organisms such as Klebsiella spp., 
Pseudomonas, Proteus spp., Enterococcus faecalis and 
Enterobacter account for a smaller number of infections. 
Staphylococcus saprophyticus is also responsible for 
approximately 5-15% UTI cases in young sexually active 
females8,4. Chronic Kidney Disease (CKD) is now a global 
problem. Infection is one of the major causes of greater 
morbidity and mortality in CKD patients9. Due to the 
structural and functional defect, incidence of UTI in CKD 
patients is higher compared to others. Increased risk of UTI 
in CKD patients includes; the impairment of host immuni-
ty, change in the composition of urine, oliguria, anuria and 
the resultant changes in urinary pH and osmolality. 
Furthermore, uremic condition may also inhibit the antimi-
crobial activity of granulocytes, macrophages and other 
defense reactions of the host. In the patients with CKD, 
urinary drug concentration may be too low to eradicate 
organisms completely10.
Antibiotics are the cornerstone in treating UTI. Easy 
availability and non-judicious use of antimicrobial agents 
may contribute to the development of resistance against 
commonly used antibiotics11. As antimicrobial susceptibili-
ty test report is usually obtained after 48 hours, clinicians 
have to start an antimicrobial drug before getting the report. 
In these cases, the empirical choice of antibiotic is 
influenced by recent available data about the susceptibility 
pattern and the causative agent8. Unfortunately, UTI has 
been suffering a shift in the etiological agents and antimi-
crobial susceptibility in the last decade. Distribution of 
urinary pathogens and the susceptibility pattern to antimi-
crobial agents may vary in different places and in same 
place from time to time12,11. Thus empirical choice of antibi-
otics in UTI is not uniform and it depends on local guide-
lines, if available11. Therefore, it is necessary to have 
knowledge about the distribution of the pathogens and their 
susceptibility pattern to antibiotics in a particular setting to 
guide the initial empirical treatment12.
There is a need to generate data in every institution that will 
guide the clinicians to select empirical choice of appropri-
ate antimicrobial agent. Thus the present study was carried 
out to describe the bacteriological profile causing UTI and 
their antimicrobial susceptibility pattern. This study is 
important for clinicians in order to facilitate the effective 
treatment and management of patient with urinary tract 
infection.
Materials and Methods:
This cross sectional study was carried out in the department 
of Nephrology and Microbiology in Enam Medical College 
Hospital, Savar, Dhaka during the period of January 2021 
to June 2021. Irrespective of age and sex of the patient, a 
total of 476 clean-catch midstream urine specimens were 
collected from the clinically suspected UTI patients with 
their written consent from the Nephrology department of 

against Meropenem and Imepenem. Moderately sensitive 
were found against Azithromycin 75.00%, Amoxicil-
lin-Clavulonicacid75.0% and Nitrofurantoin 62.5%. While 
Ceftazidime and Ceftriaxone were 87.5% and 87.5% 
sensitive respectively.
Table-III: Antimicrobial susceptibility pattern of the bacteri-
al isolates.

Discussion: 
UTI is one of the most common a common clinical problem 
seen in clinical practice both in outpatient and inpatient 
department. Epidemiologically UTIs account for more than 
150 million cases annually with a high rate of morbidity and 
financial cost.
In the present study, we found 109 (64.11%) were females 
and the male to female ratio was 1: 1.79. Most of the patients 
54 (31.77 %) were in the age group of 50-59 years. Similar 
finding had been observed in a study done by Ahmed F et al. 
in Bangladesh which reported 67% were females and the 
male to female ratio was 0.49:1. The most common age 
group was 46–60 years (34%)15. In another study by 
Rahman MR et al. also showed that out of 103 patients 
females were (69) more than male (34) with a male to 
female ratio of 1:2. Mean age was 57.5±9.5 (range 19-80) 
years11. Female predominance were observed in the present 
and other studies. The reason behind this high prevalence of 
UTI in females is due to proximity of the urethral meatus to 
the anus, shorter and wider urethra, sexual intercourse, 
incontinence and less acidic pH of vaginal surface and poor 
hygienic conditions. The incidence of UTI increases with 
age15.
In the present study, we found that vomiting 82.35% was 
the commonest symptom followed by increased frequency 
of micturition 76.48%, supra-pubic pain 73.52%, 
Dysuria/Burning sensation 64.70%, incontinence 55.89%, 
urgency of urine 51.76%, fever 38.23% and loin pain in 
17.64% cases In a study done by Raman MR et al. found 
Fever 93.2% was the most common symptom followed by 
increased urinary frequency 46.6%, Dysuria 79.6%, loin 

Out of 170 culture positive samples Escherichia coli was 
found to be most commonest 88 (51.76%) organism, 
followed by Staphylococcus aureus 49 (28.82%), Staphylo-
coccus saprophyticus 19 (11.17%), Klebsiellaspp 14(8.23 
%) and Enterococcusspp 8 (4.70%). 

Figure-2: Bacteriological patternisolated from the urine 
samples (n=170).
The susceptibility pattern of the commonly used antibiotics 
are summarized in table- III. In our study susceptibility 
pattern of Esch. coli showed lowest Trimethoprim-sulfame-
thoxazole 10.71%,  and followed by Cefixime 21.42% 
sensitive. Meropenem was found to be 100% sensitive, 
followed by Imepenem95.23%, Ceftazidime89.29% andCef-
triaxone were 84.52% sensitive.
Staphylococcus aureus exhibited low level of sensitivity 
against Trimethoprim-sulfamethoxazole 10.71%, Cephra-
dine20.23%, Cefuoxime 22.61% and Cefixime 31.11%. 
Average sensitivity were observed against Ciprofloxacin 
48.89% and Azithromycin 64.44%.  While high level of 
sensitivity showed against Imipenem 93.33%, Gentamicin 
91.11%, Ceftazidime 89.29% and Ceftriaxone 84.44%. 
Meropenemwas found to be 100% sensitive.
Sensitivity pattern of Staphylococcus saprophyticus showed 
lowest against Trimethoprim-sulfamethoxazole 15.17% 
followed by Cephradine 31.58% and Ciprofloxacin 42.11%. 
While Nitrofurantoin and Amoxicillin-Clavulonic were 
found 78.94% sensitive. Imipenem 94.73%, Ceftazidime 
89.48% and Ceftriaxone 84.21% sensitive. Meropenem 
showed 100% sensitive.
Klebsiella spp. showed sensitivity level against Trimetho-
prim-sulfamethoxazole 7.16% followed byCephradine 
28.58% and Ciprofloxacin 35.71%. Imipenem, Ceftazidime, 
Ceftriaxone,Nitrofurantoin and Amoxicillin-Clavulonic 
were found 92.86%, 85.71%, 85.71%, 78.58% and 71.42% 
sensitive respectively. While Meropenem showed no 
resistance.
Enterococcus spp. showed lowest 00% sensitivityagainst 
Trimethoprim-sulfamethoxazole and highest 100% sensitive 
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highest species with 139(86.34%) followed by C. tropicalis 
with 14 (8.68%). Whereas 05(3.12%)cases were infected by 
C. krusei. On the other hand, the least detected species were 
C. glabrata and C. guilliermondii with 01(0.62%) and 
02(1.24%) respectively (Table II).
Table-II: Rate of Isolation of Candida species among the 
study group (n=161).

Discussion:
Fungal organisms are a dire source of nosocomial infections 
as well as cause significant ailments among children. 
Modern medicine is faced with great challenges, considering 
the increased length of hospital stay and high healthcare 
costs in children and patients with nosocomial 
infections3,10-14. A relevant study by Walsh et al. in France 
found a strong correlation between mortality of acute candi-
diasis and children. He noted that about 10-15% of oral 
candida-infected children are suspected of septicemia15. The 
present study was highlighted to evaluate the prevalence of 
oral candidiasis and to compare the type of causative candida 
species in children.
In our study female candida infected patient was remarkably 
high with 169 (59.09%) than male. It was probably for the 
reluctant attitude to the girls in the low socio-economic 
condition’s population as in our study the low-income people 
were significantly high with 217(75.87%). We noted that age 
ranged from one year to five years was the grave victim of 
oral candida infection which plummeted with the increase of 
age. As this early age group population is fully dependent on 
their parents for maintaining their oral hygiene so it was 
purely for the lack of proper oral care knowledge and lack of 
education of their guardians.   
In our study, the most commonly detected Candida species 
were C. Albicans (86.34%), C. tropicalis (8.68%), C. 
guilliermondii (1.24%), C. glabrata (0.62%), and C. krusei 
(3.12%). C. Albicans has been found to be the long recog-
nized as well as the most common cause of disseminated 
candidiasis, followed by C. glabrata Albicans species in both 
child and adult patients16,17,18. Another factor of candida 
infection is the imposition of economic burden on the patient 
due to the increased costs of care including the investigation 
fees, the use of antifungal agents and, even more for some 
time the prolonged length of hospital stay due to the develop-
ment of fungal pneumonia19-22.
Conclusion:
Candida species were the most common fungal pathogens in 
the child department. Nowadays a greater emphasis has been 
given for the reliable, less time-consuming, and cost-effec-
tive identification methods for detecting Candida species. It 
is also important to identify the infecting strains of the  

Budding yeast was seen by direct microscopy in wet mount 
preparation.
Subsequently, the samples were inoculated aerobically at 
370C for 24–48 hours into Sabouraud dextrose agar (SDA) 
media with the supplement of chloramphenicol and genta-
mycin in a screw-capped test tube where Candida produced 
cream, smooth, pasty convex moist colonies with a distinc-
tive yeast smell. Then the positive cultures were transferred 
to CHROMagar Candida media for further analysis and 
differentiation between species9 based on colony appear-
ance and color following primary culture.
The germ-tube test was performed for identifying C. 
Albicans and to differentiate candida Albicans from non-al-
bicans groups. The test involves the induction of hyphal 
outgrowths (germ-tubes) when subcultured in fresh human 
pooled serum at 370C for 2–4 hours. The wet mount prepa-
ration also presented a germ tube which was a hyphal 
projection without having constriction at the point of origin 
from the yeast cell. A commercial Analytic Index (API) 
yeast indication kit (named API Candida) was used to 
perform the biochemical test (bioMerieux, Franch) for the 
isolation of candida sp which was consist of twelve 
biochemical tests.
Results: 
Socio-demographic findings of the study population. A total 
of 286 patients were included in this study according to the 
inclusion criteria of the study. Out of those majority, 169 
(59.09%) were females whereas, 117(40.91%) was male 
patient. By far the highest study population was within the 
age ranging from 1 year to 05 years with 137(47.90%). The 
cases gradually reduced with the increase of the age where 
87(30.42%) patients were between 6-10 years and 
62(21.68%) patients were from 11 to 15 years age group.
Regarding the parent’s income level, low socio-economic 
condition patient was by far the highest number with 
217(75.87%) followed by middle socio-economic and 
higher socio-economic groups with 66(23.08%) and 
03(1.05%) respectively. At the same time, the highest 
number of the patient’s parents were illiterate 166(58.04%), 
in contrast, 120(41.96%) had completed their education and 
had knowledge about oral hygiene (Table I).
Table-I: Socio-demographic data of the study population (n= 286).

Among 286 respondents, 161 (56.29%) were culturally and 
microscopically confirmed to have oral candidiasis. Among 
all of the detected species, C. Albicans was by far the 
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Candida because isolates of Candida species differ extreme-
ly, both in their ability to produce infection and also in their 
susceptibility to antifungal agents. Therefore, efforts should 
be made to prevent this fungal infection.
Conflict of Interest: None.
Acknowledgment: 
We are thankful to all staff of Shishu Hospital, Shamoli for 
their gratitude, compassion, and cooperation.
References
1. Viscoli C, Girmenia C, Marinus A, Collette L, Martino P, 
Vandercam B, et al. Candidemia in cancer patients: a 
prospective, multicenter surveillance study by the invasive 
fungal infection group (IFIG) of the European organization 
for research and treatment of cancer (EORTC). Clin Infect 
Dis. 1999; 28(5):1071-9.
https://doi.org/10.1086/514731
PMid:10452637
2. Ahmad Sarji S, Wan Abdullah W, Wastie M. Imaging 
features of fungal infection in immune-suppressed patients 
in a local ward outbreak. Biomed Imaging Interv J. 2006; 
2(2):e21.
https://doi.org/10.2349/biij.2.2.e21
3. Zaoutis T. Candidemia in children. Curr Med Res Opin. 
2010; 26(7):1761-8.
https://doi.org/10.1185/03007995.2010.487796
PMid:20513207 
4. Chow BD, Linden JR, Bliss JM. Candida parapsilosis and 
the neonate: epidemiology, virulence and host defense in a 
unique patient setting. Expert Rev Anti Infec Ther. 2012; 
10(8):935-46.
https://doi.org/10.1586/eri.12.74
PMid:23030332 PMCid:PMC3498909 
5. Vazquez JA. Optimal management of oropharyngeal and 
esophageal candidiasis in patients living with HIV infection. 
HIV AIDS (Auckl). 2010; 2(1):89-101.
https://doi.org/10.2147/HIV.S6660
PMid:22096388 PMCid:PMC3218701 
6. Fidel PL Jr. Candida-host interactions in HIV disease 
implications for oropharyngeal candidiasis. Adv Den Res. 
2011; 23(1):45-9.
https://doi.org/10.1177/0022034511399284
PMid:21441480 PMCid:PMC3144040 
7. Collins CD, Cookinham S, Smith J. Management of 
oropharyngeal candidiasis with localized oral miconazole 
therapy: efficacy, safety, and patient acceptability. The 
patient prefers and Adherence. 2011; 5:369-74.
https://doi.org/10.2147/PPA.S14047
PMid:21845036 PMCid:PMC3150165 
8. Eggimann P, Pittet D. Candida colonization index and 
subsequent infection in critically ill surgical patients: 20 
years later. Intensive Care Med. 2014; 40(10):1429-48.
https://doi.org/10.1007/s00134-014-3355-z

patients in north east part of Bangladesh. International 
Journal of Advances in Medicine Hossain. 2020; 7 (11): 
1614-1618.
https://doi.org/10.18203/2349-3933.ijam20204510
20. Haider JS, Osman EHA, Tahir KB. Frequency of urinary 
tract bacterial infection and their susceptibility patterns 
among hemodialysis patients in Zliten hospital. Journal of 
Microbiology& Experimentation. 2016; 3 (3): 93-97.
https://doi.org/10.15406/jmen.2016.03.00093

9. Francis A, Cho Y and Johnson DW. Honey in the Preven-
tion and Treatment of Infection inthe CKD Population: A 
Narrative Review. Evidence-Based Complementary and 
Alternative Medicine Volume 2015, Article ID 261425, 8 
pageshttp://dx.doi.org/10.1155/2015/261425.
https://doi.org/10.1155/2015/261425
PMid:26167189 PMCid:PMC4488250 
10. Arjumand M, Ali GMT, Dutta PK, Hassan MH, Hasan 
KMA and Barua BK. Pattern of UTI in Chronic Kidney 
Disease: Experience from A Tertiary Care Hospital, Bangla-
desh. ChattogramMaa-O-Shishu Hospital Medical College 
Journal. 2021; 20 (1): 41-45.
https://doi.org/10.3329/cmoshmcj.v20i1.53586
11. Rahman MR, Rahim MA, Afroze SR, Afroz F, Haque 
HF and Mitra P, et al. Pattern of Bacterial Pathogens 
Causing Urinary Tract Infection and Their Antibiotic Sensi-
tivity: A Tertiary Care Hospital Experience. Birdem Medi-
cal Journal. 2015; 5 (1): 20-23.
https://doi.org/10.3329/birdem.v5i1.28369
12. Mollick S, Dasgupta T, Hasnain MJ and Ahmed M. 
Isolation and Characterization of Pathogens Responsible for 
Urinary Tract Infection in Bangladesh and Determination of 
their Antibiotic Susceptibility Pattern. Journal of Applied 
Pharmaceutical Science. 2016; 6 (4): 072-076.
https://doi.org/10.7324/JAPS.2016.60410
13. Cheesbrough M. Summary of the clinical and laboratory 
features of microorganism. In: District laboratory practice in 
tropical countries (Part 2).UK: Cambridge University Press, 
2000: 105-194. 
14. National Committee for Clinical Laboratory Standards 
(NCCLS). Performance standards for antimicrobial suscep-
tibility testing. 16th Infor-mational Supplement. M100-S12 
NCCLS. Oxford University Press, USA. Wayne, PA. 2006. 
15. Ahmed F , Hossain ME, Hossain MG , Karmaker G, 
Kabir MR and Chowdhury IA, et al. Clinical and Bacterio-
logical Profile of UTI Patients in Medicine Department in a 
Teaching Hospital of Bangladesh. Journal of Bangladesh 
College of Physicians and Surgeons. 2021; 39 (2): 106-113.
https://doi.org/10.3329/jbcps.v39i2.52391
16. Setu SK, Sattar ANI, Saleh AA, Roy CK, Ahmed M and 
Muhammadullah S, et al. Study of Bacterial pathogens in 
Urinary Tract Infection and their antibiotic resistance profile 
in a tertiary care hospital of Bangladesh. Bangladesh journal 
of medical microbiology. 2016; 10 (01): 22-26.
https://doi.org/10.3329/bjmm.v10i1.31449
17. Nazme NI, AMIN AA, Jalil F, Sultana J and Fatema 
NN. Bacteriological Profile of Urinary Tract Infection in 
Children of a Tertiary Care Hospital. Bangladesh journal of 
child health. 2017; 41 (2): 77-83.
https://doi.org/10.3329/bjch.v41i2.36102

urine culture and sensitivity of micro-organisms should be 
done before prescribing antibiotics and the empirical therapy 
must be considered on the recent antibiogram of a particular 
geographical area. 
Conflict of Interest: None.
Acknowledgement: 
We are thankful to study subjects for their active, sincere and 
voluntary participation. The authors are also thankful to 
laboratory staff for their kind support.
References:
1. Khatun SA and Shaha S. Prescribing Pattern of Antimi-
crobials in Urinary Tract Infection at Outpatient Department 
in a Tertiary Care Hospital in Dhaka. Journal of Enam Medi-
cal College. 2020; 10(1): 23−26.
https://doi.org/10.3329/jemc.v10i1.45062
2. Richa C, Bhushan CS, Kumar SP, Dev PA and Nabaraj P. 
Bacteriology of urinary tract infection of chronic renal failure 
patients undergoing for hemodialysis. Journal of Microbiolo-
gy& Experimentation. 2016; 3 (3): 70-74.
https://doi.org/10.15406/jmen.2016.03.00089
3. Saber S, Yasmin N, Alam MT, Hossain MM and Alam 
RF. Study on Urinary Tract Infection Among Females of 
Reproductive Age Group in Tertiary Care Teaching Hospi-
tal, Dhaka, Bangladesh. European Journal of Medical and 
Health Sciences. 2021; 3 (1): 85-89.
https://doi.org/10.24018/ejmed.2021.3.1.680
4. Flores-Mireles AL, Walker JN, Caparon M and Hultgren 
SJ. Urinary tract infections: epidemiology, mechanisms of 
infection and treatment options. Nature Reviews Microbiol-
ogy. 2015; 13 (5): 269-284.
https://doi.org/10.1038/nrmicro3432
PMid:25853778 PMCid:PMC4457377 
5. Bazzaz BSF, Fork SD, Ahmadi R and Khameneh B. Deep 
insights into urinary tract infections and effective natural 
remedies. African Journal of Urology 27, 6 (2021).
https://doi.org/10.1186/s12301-020-00111-z
6. Qzturk R and Murt, A. Epidemiology of urological 
infections: a global burden. World Journal of Urology. 2020; 
38 (11):2669-2679.
https://doi.org/10.1007/s00345-019-03071-4
PMid:31925549 
7. Haque R, Akter ML and Salam MA. Prevalence and 
susceptibility of uropathogens: a recent report from a teach-
ing hospital in Bangladesh. BMC Res Notes (2015) 8:416.
https://doi.org/10.1186/s13104-015-1408-1
PMid:26342570 PMCid:PMC4560919 
8. Ahmed MU, Khairuzzaman M, Begum A and Ahmed I. 
Isolation and Antimicrobial Susceptibility Pattern of Esche-
richia coli Causing Urinary Tract Infection in Enam Medical 
College Hospital. Journal of Enam Medical College. 2011; 
1(2): 60-62.
https://doi.org/10.3329/jemc.v1i2.11463

pain 30.1%, supra-pubic pain 45.6%, incontinence 7.8% and 
vomiting in 40.8% patients11. In other study Ahmed F et al. 
showed most of the patients had fever 55%, followed by loin 
pain 37%, burning and increased frequency of micturition 
32%, vomiting 28%, urgency of urine 23%, delirium 15% 
and incontinence in 18% patients15.
In our study we found Escherichia coli to be most common 
88(51.76%) organism, followed by Staphylococcus aureus 
49(28.82%), Staphylococcus saprophyticus 19(11.17%), 
Klebsiellaspp 14(8.23 %) and Enterococcusspp 8(4.70%) 
cases. In a study Saber S et al revealed that E. coli (64%) 
was the most common organism and Staphylococcus spp. 
19%, Proteus 12 % and Klebsiella 5%were the other organ-
isms3.  Setu SK et al. showed that among the gram negative 
organisms E. coli 63.93% was the most common followed 
by Klebsiellaspp 17.09%, Pseudomonas 5.59%, Entero-
bacter (5.28%) were the other isolates.  While Enterococci 
75.07% was the predominant followed by Staphylococcus 
aureus 12.88% among the gram positive organisms16. In 
another study by Nazme NI et al. found E. coli was the 
commonest isolate 62.1% followed by Enterococcus 19.2%, 
Klebsiella 10.2%, Pseudomonas 3.4%, Acinetobacter 3.4% 
and Proteus 1.7%17. It is observed that although Esch. coli 
was the most frequent pathogen in all study results but there 
are variations in other organisms among different studies. 
The dissimilarities of the rate of isolation and isolated bacte-
rial species between the present study and other studies may 
be due to the geographical variation, difference among 
sexes, various personal, educational and overall socioeco-
nomic status, availability of medical facilities, method of 
collection of urine samples etc12.
Regarding the susceptibility pattern of antibiotics, it was 
observed that the Meropenem 100% followed by Imipenem 
(E. coli- 95.23%, Staph. aureus-93.33%, Staph. saprophyti-
cus-94.73%and Klesiella spp-92.86%) were the most 
effective antibiotic in our present study. 
In our present study susceptibility pattern of Esch. coli 
showed lowest Trimethoprim-sulfamethoxazole 10.71%  
and followed by Cefixime 21.42% sensitive. Meropenem 
was found to be 100% sensitive, followed by Imepenem 
95.23%, Ceftazidime 89.29% and Ceftriaxone were 84.52% 
sensitive. In a study done by Shill MC et al showed that 
Esch. coli exhibited high resistance with amoxicillin and 
ciprofloxacin with 94% and 79% resistance respectively. 
All the Cephalosporins showed moderate activity against 
the Esch. coli infection; Cephradine, Cefixime, Ceftriaxone 
and Cefepime exhibited 68.7%, 62.7%, 61.2% and 46.3% 
resistance respectively. Gentamicin demonstrated only 
26.9% resistance while Meropenem showed no resistance at 
all. Amikacin also proved to be very active against Esch. 
coli with only 3% resistance and so did nitrofurantoin with 
just 11.9% resistance18. In another study Hossain Get al. 
showed that Esch. coli was most sensitive to Nitrofurantoin 
(92.5%), Meropenem 92.5%, Amikacin (84.6%) and Genta-
mycin 71.8% and resistant to most commonly used drugs 
like Cefixime 78%, Cefuroxime 77.5%, Ciprofloxacin 
62.5%, Ceftriaxone 62.5%19.

 In our study Staph. aureus exhibited low level of sensitivity 
against Trimethoprim-sulfamethoxazole 10.71%, Cephra-
dine 20.23%, Cefuoxime 22.61% and Cefixime 31.11%. 
Average sensitivity were observed against Ciprofloxacin 
48.89% and Azithromycin 64.44%.  While high level of 
sensitivity showed against Imipenem 93.33%, Gentamicin 
91.11%, Ceftazidime 89.29% and Ceftriaxone 84.44%. 
Meropenem was found to be 100% sensitive. The study 
done by Haider JSet al.found that the Gram positive isolates 
including Staph.aureus showed highly sensitive 100 % to 
Nitrofurantoin, Deptomycin and Linezolid followed by 
Teicoplanin 90.5% and showed low response to Cefoxitin 
9.5%, Cefotaxime, Imipenem and Oxacillin showed 14.3%, 
Erythromycin and Ampicillin showed 28.6% and Amoxicil-
lin-clavulanae 33.3% and Penicillin G 38.0%20. We found 
Sensitivity pattern of Staphylococcus saprophyticus lowest 
against Trimethoprim-sulfamethoxazole 15.17% followed 
by Cephradine 31.58% and Ciprofloxacin 42.11%. While 
Nitrofurantoin and Amoxicillin-Clavulonic acid were found 
78.94% sensitive. Imipenem 94.73%, Ceftazidime 89.48% 
and Ceftriaxone 84.21% sensitive. Meropenem showed 
100% sensitive. In a study done by Haque R et al. found 
Trimethoprim-sulfamethoxazole 73.68%, Cefaclor 73.68%, 
Amoxicillin 71.05%, Cephalexin 65.79%, Ciprofloxacin 
63.16%, Ceftriaxone 44.74%, Cefuroxime 39.47%, Genta-
micin 47.37% and Nitrofurantoin 18.42%, resistance 
against Staph. saprophyticus7. In our study Klebsiella spp. 
showed low of sensitivity level against Trimethoprim-sulfa-
methoxazole 7.16% followed by Cephradine 28.58% and 
Ciprofloxacin 35.71%. Imipenem, Ceftazidime, Ceftriax-
one, Nitrofurantoin and Amoxicillin-Clavulonic acid were 
found 92.86%, 85.71%, 85.71%, 78.58% and 71.42% 
sensitive respectively. While Meropenem showed no 
resistance. Study done by Mollicket al. showed the sensitiv-
ity pattern of Klebsiella spp. They found Cephradine 22.23 
%, Ceftriaxone 44.44 %, Cefixime 44.44%, Ceftazidime 
55.56%, Cotrimoxazole 44.44%, Ciprofloxacin 66.67%, 
Nitrofurantoin 72.22%, Gentamicin 77.77% and Amikacin 
88.89%, Meropenem 94.44% and Imipenam 100% 
sensitive12. In a study done Ahmed F et al. showed that as a 
whole all organisms are mostly sensitive to Meropenem 
93.1%, Nitrofurantoin 86.2%, Amikacin 77.2% and Genta-
mycin 64.9% and mostly resistant to Cefixime 83.3%, 
Cefuroxime 81.4% and Ceftriaxone 66.9%15. From the 
analysis of the results of the antimicrobial susceptibility 
pattern of the present and other studies it revealed that the 
susceptibility pattern of some antibiotics are seems to be 
similar or closure to our study and some are quite dissimi-
lar. It may due that the resistance pattern of uropathogens is 
changing drastically, because of uncontrolled-widespread 
use of antibiotics1 and it may also vary in different places 
andeven in same place from time to time or even institution 
to institution11,8. 
Conclusion:
Pattern of uropathogens vary in different settings and the 
increasing antimicrobial resistance is a great concern in 
developed and developing countries. Wherever possible, 

Enam Medical College Hospital, Savar, Dhaka. The study 
was approved by the ethical review committee of the Enam 
Medical College.
After collection of specimen a loopful (0.01 mL) of urine was 
inoculated by calibrated wire loop on Blood agar and 
MacConkey’s agar media and incubated aerobically at 37°C 
for 24 hours for the growth of bacteria. All the plates were 
inspected for growth and the isolates were identified by 
observing colony morphology, Gram-stain characteristics 
and relevant biochemical tests. Colony count ≥105 colony 
/mL of urine were considered as significant bacterial growth. 
All the isolates were tested for susceptibility against Azithro-
mycin, Ciprofloxacin, Amoxicillin-clavulonic acid, Cefix-
ime, Cefuroxime, Cephradine, Nitrofurantoin, Trimetho-
prim-sulfamethoxazole, Ceftriaxone, Ceftazidime, Gentami-
cin, Imipenem and Meropenem antibiotics by Kirby Bauer 
disc diffusion technique on Mueller-Hinton agar media. 
Results were read according to the National Committee for 
Clinical Laboratory Standards guidelines13,14.
Results:
The distribution of the infections according to the age and sex 
of the UTI patients are summarized in Table 1. Among 170 
patients, majority were females 109 (64.11%) and the male 
to female ratio was 1: 1.79. Most of the patients 54 (31.77 %) 
were in the age group 50-59 years, followed by 33 (19.41%) 
in the 60-69 age group.
Table-I: Age and sex distribution of the UTI patients.

In the present study, we found that vomiting 82.35% was the 
commonest symptom followed by increased frequency of 
micturition 76.48%, supra-pubic pain 73.52%, dysuria/burn-
ing sensation 64.70%, incontinence 55.89%, urgency of urine 
51.76%, fever 38.23% and loin pain in 17.64% cases (Fig: 1).

Figure-1: Clinical manifestations of the UTI patients.

infections may also take place. Among the uropathogens, 
Escherichia coli (Esch. coli) is responsible for 75–90% 
infections7. Other organisms such as Klebsiella spp., 
Pseudomonas, Proteus spp., Enterococcus faecalis and 
Enterobacter account for a smaller number of infections. 
Staphylococcus saprophyticus is also responsible for 
approximately 5-15% UTI cases in young sexually active 
females8,4. Chronic Kidney Disease (CKD) is now a global 
problem. Infection is one of the major causes of greater 
morbidity and mortality in CKD patients9. Due to the 
structural and functional defect, incidence of UTI in CKD 
patients is higher compared to others. Increased risk of UTI 
in CKD patients includes; the impairment of host immuni-
ty, change in the composition of urine, oliguria, anuria and 
the resultant changes in urinary pH and osmolality. 
Furthermore, uremic condition may also inhibit the antimi-
crobial activity of granulocytes, macrophages and other 
defense reactions of the host. In the patients with CKD, 
urinary drug concentration may be too low to eradicate 
organisms completely10.
Antibiotics are the cornerstone in treating UTI. Easy 
availability and non-judicious use of antimicrobial agents 
may contribute to the development of resistance against 
commonly used antibiotics11. As antimicrobial susceptibili-
ty test report is usually obtained after 48 hours, clinicians 
have to start an antimicrobial drug before getting the report. 
In these cases, the empirical choice of antibiotic is 
influenced by recent available data about the susceptibility 
pattern and the causative agent8. Unfortunately, UTI has 
been suffering a shift in the etiological agents and antimi-
crobial susceptibility in the last decade. Distribution of 
urinary pathogens and the susceptibility pattern to antimi-
crobial agents may vary in different places and in same 
place from time to time12,11. Thus empirical choice of antibi-
otics in UTI is not uniform and it depends on local guide-
lines, if available11. Therefore, it is necessary to have 
knowledge about the distribution of the pathogens and their 
susceptibility pattern to antibiotics in a particular setting to 
guide the initial empirical treatment12.
There is a need to generate data in every institution that will 
guide the clinicians to select empirical choice of appropri-
ate antimicrobial agent. Thus the present study was carried 
out to describe the bacteriological profile causing UTI and 
their antimicrobial susceptibility pattern. This study is 
important for clinicians in order to facilitate the effective 
treatment and management of patient with urinary tract 
infection.
Materials and Methods:
This cross sectional study was carried out in the department 
of Nephrology and Microbiology in Enam Medical College 
Hospital, Savar, Dhaka during the period of January 2021 
to June 2021. Irrespective of age and sex of the patient, a 
total of 476 clean-catch midstream urine specimens were 
collected from the clinically suspected UTI patients with 
their written consent from the Nephrology department of 

against Meropenem and Imepenem. Moderately sensitive 
were found against Azithromycin 75.00%, Amoxicil-
lin-Clavulonicacid75.0% and Nitrofurantoin 62.5%. While 
Ceftazidime and Ceftriaxone were 87.5% and 87.5% 
sensitive respectively.
Table-III: Antimicrobial susceptibility pattern of the bacteri-
al isolates.

Discussion: 
UTI is one of the most common a common clinical problem 
seen in clinical practice both in outpatient and inpatient 
department. Epidemiologically UTIs account for more than 
150 million cases annually with a high rate of morbidity and 
financial cost.
In the present study, we found 109 (64.11%) were females 
and the male to female ratio was 1: 1.79. Most of the patients 
54 (31.77 %) were in the age group of 50-59 years. Similar 
finding had been observed in a study done by Ahmed F et al. 
in Bangladesh which reported 67% were females and the 
male to female ratio was 0.49:1. The most common age 
group was 46–60 years (34%)15. In another study by 
Rahman MR et al. also showed that out of 103 patients 
females were (69) more than male (34) with a male to 
female ratio of 1:2. Mean age was 57.5±9.5 (range 19-80) 
years11. Female predominance were observed in the present 
and other studies. The reason behind this high prevalence of 
UTI in females is due to proximity of the urethral meatus to 
the anus, shorter and wider urethra, sexual intercourse, 
incontinence and less acidic pH of vaginal surface and poor 
hygienic conditions. The incidence of UTI increases with 
age15.
In the present study, we found that vomiting 82.35% was 
the commonest symptom followed by increased frequency 
of micturition 76.48%, supra-pubic pain 73.52%, 
Dysuria/Burning sensation 64.70%, incontinence 55.89%, 
urgency of urine 51.76%, fever 38.23% and loin pain in 
17.64% cases In a study done by Raman MR et al. found 
Fever 93.2% was the most common symptom followed by 
increased urinary frequency 46.6%, Dysuria 79.6%, loin 

Out of 170 culture positive samples Escherichia coli was 
found to be most commonest 88 (51.76%) organism, 
followed by Staphylococcus aureus 49 (28.82%), Staphylo-
coccus saprophyticus 19 (11.17%), Klebsiellaspp 14(8.23 
%) and Enterococcusspp 8 (4.70%). 

Figure-2: Bacteriological patternisolated from the urine 
samples (n=170).
The susceptibility pattern of the commonly used antibiotics 
are summarized in table- III. In our study susceptibility 
pattern of Esch. coli showed lowest Trimethoprim-sulfame-
thoxazole 10.71%,  and followed by Cefixime 21.42% 
sensitive. Meropenem was found to be 100% sensitive, 
followed by Imepenem95.23%, Ceftazidime89.29% andCef-
triaxone were 84.52% sensitive.
Staphylococcus aureus exhibited low level of sensitivity 
against Trimethoprim-sulfamethoxazole 10.71%, Cephra-
dine20.23%, Cefuoxime 22.61% and Cefixime 31.11%. 
Average sensitivity were observed against Ciprofloxacin 
48.89% and Azithromycin 64.44%.  While high level of 
sensitivity showed against Imipenem 93.33%, Gentamicin 
91.11%, Ceftazidime 89.29% and Ceftriaxone 84.44%. 
Meropenemwas found to be 100% sensitive.
Sensitivity pattern of Staphylococcus saprophyticus showed 
lowest against Trimethoprim-sulfamethoxazole 15.17% 
followed by Cephradine 31.58% and Ciprofloxacin 42.11%. 
While Nitrofurantoin and Amoxicillin-Clavulonic were 
found 78.94% sensitive. Imipenem 94.73%, Ceftazidime 
89.48% and Ceftriaxone 84.21% sensitive. Meropenem 
showed 100% sensitive.
Klebsiella spp. showed sensitivity level against Trimetho-
prim-sulfamethoxazole 7.16% followed byCephradine 
28.58% and Ciprofloxacin 35.71%. Imipenem, Ceftazidime, 
Ceftriaxone,Nitrofurantoin and Amoxicillin-Clavulonic 
were found 92.86%, 85.71%, 85.71%, 78.58% and 71.42% 
sensitive respectively. While Meropenem showed no 
resistance.
Enterococcus spp. showed lowest 00% sensitivityagainst 
Trimethoprim-sulfamethoxazole and highest 100% sensitive 
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highest species with 139(86.34%) followed by C. tropicalis 
with 14 (8.68%). Whereas 05(3.12%)cases were infected by 
C. krusei. On the other hand, the least detected species were 
C. glabrata and C. guilliermondii with 01(0.62%) and 
02(1.24%) respectively (Table II).
Table-II: Rate of Isolation of Candida species among the 
study group (n=161).

Discussion:
Fungal organisms are a dire source of nosocomial infections 
as well as cause significant ailments among children. 
Modern medicine is faced with great challenges, considering 
the increased length of hospital stay and high healthcare 
costs in children and patients with nosocomial 
infections3,10-14. A relevant study by Walsh et al. in France 
found a strong correlation between mortality of acute candi-
diasis and children. He noted that about 10-15% of oral 
candida-infected children are suspected of septicemia15. The 
present study was highlighted to evaluate the prevalence of 
oral candidiasis and to compare the type of causative candida 
species in children.
In our study female candida infected patient was remarkably 
high with 169 (59.09%) than male. It was probably for the 
reluctant attitude to the girls in the low socio-economic 
condition’s population as in our study the low-income people 
were significantly high with 217(75.87%). We noted that age 
ranged from one year to five years was the grave victim of 
oral candida infection which plummeted with the increase of 
age. As this early age group population is fully dependent on 
their parents for maintaining their oral hygiene so it was 
purely for the lack of proper oral care knowledge and lack of 
education of their guardians.   
In our study, the most commonly detected Candida species 
were C. Albicans (86.34%), C. tropicalis (8.68%), C. 
guilliermondii (1.24%), C. glabrata (0.62%), and C. krusei 
(3.12%). C. Albicans has been found to be the long recog-
nized as well as the most common cause of disseminated 
candidiasis, followed by C. glabrata Albicans species in both 
child and adult patients16,17,18. Another factor of candida 
infection is the imposition of economic burden on the patient 
due to the increased costs of care including the investigation 
fees, the use of antifungal agents and, even more for some 
time the prolonged length of hospital stay due to the develop-
ment of fungal pneumonia19-22.
Conclusion:
Candida species were the most common fungal pathogens in 
the child department. Nowadays a greater emphasis has been 
given for the reliable, less time-consuming, and cost-effec-
tive identification methods for detecting Candida species. It 
is also important to identify the infecting strains of the  

Budding yeast was seen by direct microscopy in wet mount 
preparation.
Subsequently, the samples were inoculated aerobically at 
370C for 24–48 hours into Sabouraud dextrose agar (SDA) 
media with the supplement of chloramphenicol and genta-
mycin in a screw-capped test tube where Candida produced 
cream, smooth, pasty convex moist colonies with a distinc-
tive yeast smell. Then the positive cultures were transferred 
to CHROMagar Candida media for further analysis and 
differentiation between species9 based on colony appear-
ance and color following primary culture.
The germ-tube test was performed for identifying C. 
Albicans and to differentiate candida Albicans from non-al-
bicans groups. The test involves the induction of hyphal 
outgrowths (germ-tubes) when subcultured in fresh human 
pooled serum at 370C for 2–4 hours. The wet mount prepa-
ration also presented a germ tube which was a hyphal 
projection without having constriction at the point of origin 
from the yeast cell. A commercial Analytic Index (API) 
yeast indication kit (named API Candida) was used to 
perform the biochemical test (bioMerieux, Franch) for the 
isolation of candida sp which was consist of twelve 
biochemical tests.
Results: 
Socio-demographic findings of the study population. A total 
of 286 patients were included in this study according to the 
inclusion criteria of the study. Out of those majority, 169 
(59.09%) were females whereas, 117(40.91%) was male 
patient. By far the highest study population was within the 
age ranging from 1 year to 05 years with 137(47.90%). The 
cases gradually reduced with the increase of the age where 
87(30.42%) patients were between 6-10 years and 
62(21.68%) patients were from 11 to 15 years age group.
Regarding the parent’s income level, low socio-economic 
condition patient was by far the highest number with 
217(75.87%) followed by middle socio-economic and 
higher socio-economic groups with 66(23.08%) and 
03(1.05%) respectively. At the same time, the highest 
number of the patient’s parents were illiterate 166(58.04%), 
in contrast, 120(41.96%) had completed their education and 
had knowledge about oral hygiene (Table I).
Table-I: Socio-demographic data of the study population (n= 286).

Among 286 respondents, 161 (56.29%) were culturally and 
microscopically confirmed to have oral candidiasis. Among 
all of the detected species, C. Albicans was by far the 
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Candida because isolates of Candida species differ extreme-
ly, both in their ability to produce infection and also in their 
susceptibility to antifungal agents. Therefore, efforts should 
be made to prevent this fungal infection.
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pain 30.1%, supra-pubic pain 45.6%, incontinence 7.8% and 
vomiting in 40.8% patients11. In other study Ahmed F et al. 
showed most of the patients had fever 55%, followed by loin 
pain 37%, burning and increased frequency of micturition 
32%, vomiting 28%, urgency of urine 23%, delirium 15% 
and incontinence in 18% patients15.
In our study we found Escherichia coli to be most common 
88(51.76%) organism, followed by Staphylococcus aureus 
49(28.82%), Staphylococcus saprophyticus 19(11.17%), 
Klebsiellaspp 14(8.23 %) and Enterococcusspp 8(4.70%) 
cases. In a study Saber S et al revealed that E. coli (64%) 
was the most common organism and Staphylococcus spp. 
19%, Proteus 12 % and Klebsiella 5%were the other organ-
isms3.  Setu SK et al. showed that among the gram negative 
organisms E. coli 63.93% was the most common followed 
by Klebsiellaspp 17.09%, Pseudomonas 5.59%, Entero-
bacter (5.28%) were the other isolates.  While Enterococci 
75.07% was the predominant followed by Staphylococcus 
aureus 12.88% among the gram positive organisms16. In 
another study by Nazme NI et al. found E. coli was the 
commonest isolate 62.1% followed by Enterococcus 19.2%, 
Klebsiella 10.2%, Pseudomonas 3.4%, Acinetobacter 3.4% 
and Proteus 1.7%17. It is observed that although Esch. coli 
was the most frequent pathogen in all study results but there 
are variations in other organisms among different studies. 
The dissimilarities of the rate of isolation and isolated bacte-
rial species between the present study and other studies may 
be due to the geographical variation, difference among 
sexes, various personal, educational and overall socioeco-
nomic status, availability of medical facilities, method of 
collection of urine samples etc12.
Regarding the susceptibility pattern of antibiotics, it was 
observed that the Meropenem 100% followed by Imipenem 
(E. coli- 95.23%, Staph. aureus-93.33%, Staph. saprophyti-
cus-94.73%and Klesiella spp-92.86%) were the most 
effective antibiotic in our present study. 
In our present study susceptibility pattern of Esch. coli 
showed lowest Trimethoprim-sulfamethoxazole 10.71%  
and followed by Cefixime 21.42% sensitive. Meropenem 
was found to be 100% sensitive, followed by Imepenem 
95.23%, Ceftazidime 89.29% and Ceftriaxone were 84.52% 
sensitive. In a study done by Shill MC et al showed that 
Esch. coli exhibited high resistance with amoxicillin and 
ciprofloxacin with 94% and 79% resistance respectively. 
All the Cephalosporins showed moderate activity against 
the Esch. coli infection; Cephradine, Cefixime, Ceftriaxone 
and Cefepime exhibited 68.7%, 62.7%, 61.2% and 46.3% 
resistance respectively. Gentamicin demonstrated only 
26.9% resistance while Meropenem showed no resistance at 
all. Amikacin also proved to be very active against Esch. 
coli with only 3% resistance and so did nitrofurantoin with 
just 11.9% resistance18. In another study Hossain Get al. 
showed that Esch. coli was most sensitive to Nitrofurantoin 
(92.5%), Meropenem 92.5%, Amikacin (84.6%) and Genta-
mycin 71.8% and resistant to most commonly used drugs 
like Cefixime 78%, Cefuroxime 77.5%, Ciprofloxacin 
62.5%, Ceftriaxone 62.5%19.

 In our study Staph. aureus exhibited low level of sensitivity 
against Trimethoprim-sulfamethoxazole 10.71%, Cephra-
dine 20.23%, Cefuoxime 22.61% and Cefixime 31.11%. 
Average sensitivity were observed against Ciprofloxacin 
48.89% and Azithromycin 64.44%.  While high level of 
sensitivity showed against Imipenem 93.33%, Gentamicin 
91.11%, Ceftazidime 89.29% and Ceftriaxone 84.44%. 
Meropenem was found to be 100% sensitive. The study 
done by Haider JSet al.found that the Gram positive isolates 
including Staph.aureus showed highly sensitive 100 % to 
Nitrofurantoin, Deptomycin and Linezolid followed by 
Teicoplanin 90.5% and showed low response to Cefoxitin 
9.5%, Cefotaxime, Imipenem and Oxacillin showed 14.3%, 
Erythromycin and Ampicillin showed 28.6% and Amoxicil-
lin-clavulanae 33.3% and Penicillin G 38.0%20. We found 
Sensitivity pattern of Staphylococcus saprophyticus lowest 
against Trimethoprim-sulfamethoxazole 15.17% followed 
by Cephradine 31.58% and Ciprofloxacin 42.11%. While 
Nitrofurantoin and Amoxicillin-Clavulonic acid were found 
78.94% sensitive. Imipenem 94.73%, Ceftazidime 89.48% 
and Ceftriaxone 84.21% sensitive. Meropenem showed 
100% sensitive. In a study done by Haque R et al. found 
Trimethoprim-sulfamethoxazole 73.68%, Cefaclor 73.68%, 
Amoxicillin 71.05%, Cephalexin 65.79%, Ciprofloxacin 
63.16%, Ceftriaxone 44.74%, Cefuroxime 39.47%, Genta-
micin 47.37% and Nitrofurantoin 18.42%, resistance 
against Staph. saprophyticus7. In our study Klebsiella spp. 
showed low of sensitivity level against Trimethoprim-sulfa-
methoxazole 7.16% followed by Cephradine 28.58% and 
Ciprofloxacin 35.71%. Imipenem, Ceftazidime, Ceftriax-
one, Nitrofurantoin and Amoxicillin-Clavulonic acid were 
found 92.86%, 85.71%, 85.71%, 78.58% and 71.42% 
sensitive respectively. While Meropenem showed no 
resistance. Study done by Mollicket al. showed the sensitiv-
ity pattern of Klebsiella spp. They found Cephradine 22.23 
%, Ceftriaxone 44.44 %, Cefixime 44.44%, Ceftazidime 
55.56%, Cotrimoxazole 44.44%, Ciprofloxacin 66.67%, 
Nitrofurantoin 72.22%, Gentamicin 77.77% and Amikacin 
88.89%, Meropenem 94.44% and Imipenam 100% 
sensitive12. In a study done Ahmed F et al. showed that as a 
whole all organisms are mostly sensitive to Meropenem 
93.1%, Nitrofurantoin 86.2%, Amikacin 77.2% and Genta-
mycin 64.9% and mostly resistant to Cefixime 83.3%, 
Cefuroxime 81.4% and Ceftriaxone 66.9%15. From the 
analysis of the results of the antimicrobial susceptibility 
pattern of the present and other studies it revealed that the 
susceptibility pattern of some antibiotics are seems to be 
similar or closure to our study and some are quite dissimi-
lar. It may due that the resistance pattern of uropathogens is 
changing drastically, because of uncontrolled-widespread 
use of antibiotics1 and it may also vary in different places 
andeven in same place from time to time or even institution 
to institution11,8. 
Conclusion:
Pattern of uropathogens vary in different settings and the 
increasing antimicrobial resistance is a great concern in 
developed and developing countries. Wherever possible, 

Enam Medical College Hospital, Savar, Dhaka. The study 
was approved by the ethical review committee of the Enam 
Medical College.
After collection of specimen a loopful (0.01 mL) of urine was 
inoculated by calibrated wire loop on Blood agar and 
MacConkey’s agar media and incubated aerobically at 37°C 
for 24 hours for the growth of bacteria. All the plates were 
inspected for growth and the isolates were identified by 
observing colony morphology, Gram-stain characteristics 
and relevant biochemical tests. Colony count ≥105 colony 
/mL of urine were considered as significant bacterial growth. 
All the isolates were tested for susceptibility against Azithro-
mycin, Ciprofloxacin, Amoxicillin-clavulonic acid, Cefix-
ime, Cefuroxime, Cephradine, Nitrofurantoin, Trimetho-
prim-sulfamethoxazole, Ceftriaxone, Ceftazidime, Gentami-
cin, Imipenem and Meropenem antibiotics by Kirby Bauer 
disc diffusion technique on Mueller-Hinton agar media. 
Results were read according to the National Committee for 
Clinical Laboratory Standards guidelines13,14.
Results:
The distribution of the infections according to the age and sex 
of the UTI patients are summarized in Table 1. Among 170 
patients, majority were females 109 (64.11%) and the male 
to female ratio was 1: 1.79. Most of the patients 54 (31.77 %) 
were in the age group 50-59 years, followed by 33 (19.41%) 
in the 60-69 age group.
Table-I: Age and sex distribution of the UTI patients.

In the present study, we found that vomiting 82.35% was the 
commonest symptom followed by increased frequency of 
micturition 76.48%, supra-pubic pain 73.52%, dysuria/burn-
ing sensation 64.70%, incontinence 55.89%, urgency of urine 
51.76%, fever 38.23% and loin pain in 17.64% cases (Fig: 1).

Figure-1: Clinical manifestations of the UTI patients.

infections may also take place. Among the uropathogens, 
Escherichia coli (Esch. coli) is responsible for 75–90% 
infections7. Other organisms such as Klebsiella spp., 
Pseudomonas, Proteus spp., Enterococcus faecalis and 
Enterobacter account for a smaller number of infections. 
Staphylococcus saprophyticus is also responsible for 
approximately 5-15% UTI cases in young sexually active 
females8,4. Chronic Kidney Disease (CKD) is now a global 
problem. Infection is one of the major causes of greater 
morbidity and mortality in CKD patients9. Due to the 
structural and functional defect, incidence of UTI in CKD 
patients is higher compared to others. Increased risk of UTI 
in CKD patients includes; the impairment of host immuni-
ty, change in the composition of urine, oliguria, anuria and 
the resultant changes in urinary pH and osmolality. 
Furthermore, uremic condition may also inhibit the antimi-
crobial activity of granulocytes, macrophages and other 
defense reactions of the host. In the patients with CKD, 
urinary drug concentration may be too low to eradicate 
organisms completely10.
Antibiotics are the cornerstone in treating UTI. Easy 
availability and non-judicious use of antimicrobial agents 
may contribute to the development of resistance against 
commonly used antibiotics11. As antimicrobial susceptibili-
ty test report is usually obtained after 48 hours, clinicians 
have to start an antimicrobial drug before getting the report. 
In these cases, the empirical choice of antibiotic is 
influenced by recent available data about the susceptibility 
pattern and the causative agent8. Unfortunately, UTI has 
been suffering a shift in the etiological agents and antimi-
crobial susceptibility in the last decade. Distribution of 
urinary pathogens and the susceptibility pattern to antimi-
crobial agents may vary in different places and in same 
place from time to time12,11. Thus empirical choice of antibi-
otics in UTI is not uniform and it depends on local guide-
lines, if available11. Therefore, it is necessary to have 
knowledge about the distribution of the pathogens and their 
susceptibility pattern to antibiotics in a particular setting to 
guide the initial empirical treatment12.
There is a need to generate data in every institution that will 
guide the clinicians to select empirical choice of appropri-
ate antimicrobial agent. Thus the present study was carried 
out to describe the bacteriological profile causing UTI and 
their antimicrobial susceptibility pattern. This study is 
important for clinicians in order to facilitate the effective 
treatment and management of patient with urinary tract 
infection.
Materials and Methods:
This cross sectional study was carried out in the department 
of Nephrology and Microbiology in Enam Medical College 
Hospital, Savar, Dhaka during the period of January 2021 
to June 2021. Irrespective of age and sex of the patient, a 
total of 476 clean-catch midstream urine specimens were 
collected from the clinically suspected UTI patients with 
their written consent from the Nephrology department of 

against Meropenem and Imepenem. Moderately sensitive 
were found against Azithromycin 75.00%, Amoxicil-
lin-Clavulonicacid75.0% and Nitrofurantoin 62.5%. While 
Ceftazidime and Ceftriaxone were 87.5% and 87.5% 
sensitive respectively.
Table-III: Antimicrobial susceptibility pattern of the bacteri-
al isolates.

Discussion: 
UTI is one of the most common a common clinical problem 
seen in clinical practice both in outpatient and inpatient 
department. Epidemiologically UTIs account for more than 
150 million cases annually with a high rate of morbidity and 
financial cost.
In the present study, we found 109 (64.11%) were females 
and the male to female ratio was 1: 1.79. Most of the patients 
54 (31.77 %) were in the age group of 50-59 years. Similar 
finding had been observed in a study done by Ahmed F et al. 
in Bangladesh which reported 67% were females and the 
male to female ratio was 0.49:1. The most common age 
group was 46–60 years (34%)15. In another study by 
Rahman MR et al. also showed that out of 103 patients 
females were (69) more than male (34) with a male to 
female ratio of 1:2. Mean age was 57.5±9.5 (range 19-80) 
years11. Female predominance were observed in the present 
and other studies. The reason behind this high prevalence of 
UTI in females is due to proximity of the urethral meatus to 
the anus, shorter and wider urethra, sexual intercourse, 
incontinence and less acidic pH of vaginal surface and poor 
hygienic conditions. The incidence of UTI increases with 
age15.
In the present study, we found that vomiting 82.35% was 
the commonest symptom followed by increased frequency 
of micturition 76.48%, supra-pubic pain 73.52%, 
Dysuria/Burning sensation 64.70%, incontinence 55.89%, 
urgency of urine 51.76%, fever 38.23% and loin pain in 
17.64% cases In a study done by Raman MR et al. found 
Fever 93.2% was the most common symptom followed by 
increased urinary frequency 46.6%, Dysuria 79.6%, loin 

Out of 170 culture positive samples Escherichia coli was 
found to be most commonest 88 (51.76%) organism, 
followed by Staphylococcus aureus 49 (28.82%), Staphylo-
coccus saprophyticus 19 (11.17%), Klebsiellaspp 14(8.23 
%) and Enterococcusspp 8 (4.70%). 

Figure-2: Bacteriological patternisolated from the urine 
samples (n=170).
The susceptibility pattern of the commonly used antibiotics 
are summarized in table- III. In our study susceptibility 
pattern of Esch. coli showed lowest Trimethoprim-sulfame-
thoxazole 10.71%,  and followed by Cefixime 21.42% 
sensitive. Meropenem was found to be 100% sensitive, 
followed by Imepenem95.23%, Ceftazidime89.29% andCef-
triaxone were 84.52% sensitive.
Staphylococcus aureus exhibited low level of sensitivity 
against Trimethoprim-sulfamethoxazole 10.71%, Cephra-
dine20.23%, Cefuoxime 22.61% and Cefixime 31.11%. 
Average sensitivity were observed against Ciprofloxacin 
48.89% and Azithromycin 64.44%.  While high level of 
sensitivity showed against Imipenem 93.33%, Gentamicin 
91.11%, Ceftazidime 89.29% and Ceftriaxone 84.44%. 
Meropenemwas found to be 100% sensitive.
Sensitivity pattern of Staphylococcus saprophyticus showed 
lowest against Trimethoprim-sulfamethoxazole 15.17% 
followed by Cephradine 31.58% and Ciprofloxacin 42.11%. 
While Nitrofurantoin and Amoxicillin-Clavulonic were 
found 78.94% sensitive. Imipenem 94.73%, Ceftazidime 
89.48% and Ceftriaxone 84.21% sensitive. Meropenem 
showed 100% sensitive.
Klebsiella spp. showed sensitivity level against Trimetho-
prim-sulfamethoxazole 7.16% followed byCephradine 
28.58% and Ciprofloxacin 35.71%. Imipenem, Ceftazidime, 
Ceftriaxone,Nitrofurantoin and Amoxicillin-Clavulonic 
were found 92.86%, 85.71%, 85.71%, 78.58% and 71.42% 
sensitive respectively. While Meropenem showed no 
resistance.
Enterococcus spp. showed lowest 00% sensitivityagainst 
Trimethoprim-sulfamethoxazole and highest 100% sensitive 
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