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Abstract

Background: Bacteria infection is one of the most common complications among cancer
patients. Bacterial infection and antimicrobial resistance remans a mgor cause of life-
threatening complications in patients receiving anticancer chemotherapy. This study was used to
assess the epidemiology of bacteria in cancer patients who are taking chemotherapy in Tikur

Anbessa Specialized hospital, emphasizing antibiotic resistance of the isolated organism.

Objective: To assess bacteria profile and antimicrobia resistance pattern among cancer patients
active on chemotherapy at Tikur Anbessa Specialized Hospital, Addis Ababa, Ethiopia

Methods: In this cross-sectional study, 197 cancer patients active on chemotherapy participated
from February to May, 2021 at Tikur Anbessa specialized Hospital in Addis Ababa. Blood and
urine from each participant was taken. Using a convenient sampling technique, a total of 197
blood cultures and 197 urine cultures were performed. Early morning midstream urine (MSU)
specimens were collected using lick-proof re-usable sterile plastic containers. All blood and
urine samples were cultured and bacterial isolates were identified by their colony morphology,
gram staining reaction, and biochemical tests. Drug susceptibility testing was done using the
Kirby Bauer disc diffusion technique. Data analyses were performed using SPSS version 24.0

Result: Out of 197 blood cultures, 30/197(15.23%) were positive, and from the total 197 urine
cultures, 29/197(14.72%) isolates were positive. Gram-negative bacteria 42/59(71.19%) were the
predominant pathogens. CoNS7(23.33%) and S. aureus 6(20%) were the most dominant
bloodstream bacteria. E.coli 9(31.03%) was the predominantly isolated bacteriuria. Resistance
for three classes of antibiotics was detected, 4/8(50%) of multidrug resistance CoNS, 5/8(62.5%)
of Methicillin-resistant Saphylococcus aureus, 3/14(21.43%) of MDR Escherichia caoli,
2/11(18.18%) MDRKIebsiella pneumoniae, 1/3(33.33%) MDRK.oxytocaand 1/1(100%)
MDR Enterobacter aerogenes isolated.

Conclusion: Both Gram-positive and Gram-negative bacteria showed an increasing level of
resistance for most of the antibiotics used empirical therapy is alarming. Routine determination
of the microbia and drug resistance spectrum of pathogens should be an essential component
especially cancer patients active on chemotherapy infection control and care in our setting.

Keywor ds. Bacterial pathogen, Septicemia, UTI, Antimicrobial resistance, Oncology patients
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1. Introduction
1.1Background

Cancer is a group of disease that are abnormal cells grow uncontrollably that can begin in nearly any
organ or tissue of the body; go beyond their usua boundaries. The metastasizing process is a major
cause of death from cancer. It is the broadening of malignant tumor cells from a primary neoplasm to
distant parts of the body where they multiply to create new growths, and this process is a major cause of
death from cancer. Other common names for cancer are a neoplasm and malignant tumor [1]. Cancer
center patients are at risk for a wide range of pathogens because they are immunosuppressed. So, a

prevention program is extremely important to reduce the risks of bacteria infections[2].

Immunosuppression is the magor halmark of cancer in patients who are receiving cancer treatment.
Cancer treatment modalities like radiation therapy and chemotherapy kill cancer cells, but also cells that
are part of our defense mechanism against infections. In addition, the cancer itself, undernourishment,
invasive procedures and surgical procedure further contribute to immune suppression rendering cancer
patients highly susceptible to a wide range of infections. A bacteria infection is one of the most
common complications among cancer patients. Bacterial infections, especially bloodstream infections
(BSI) are among the most frequent complications in immunosuppressed patients with cancer and are
associated with considerable morbidity and mortality and high economic costs [3].

The organisms commonly isolated among cancer patients with sepsis are bacterial or fungal pathogens,
with the leading pathogens being S. aureus, Pseudomonas species, E. coli, and Candida species [4, 5].
Laboratory investigations in sepsis include measurement of inflammatory markers, organ function tests,
and identification of infectious sources through blood culture plus any culture specimens to identify the

source of infection [6, 7].

In the global report on surveillance in Antimicrobia Resistance, The World Health Organization (WHO)
declared that AMR in awide range of infectious agents has become a serious public health difficulty and

an after-antibiotic erais areal option for the 21st century [8].

Antimicrobia resistance occurs when microorganisms change in ways that turn into the medications
used to cure the infections they cause unsuccessful. The microorganisms that become resistant to most

antimicrobials are often called "superbugs'. Antimicrobial resistance is akey concern because aresistant



infection may kill, can expand to others, and imposes vast costs to individuals and society. The main
reason of antibiotic resistance is usage of antibiotics. When we use antibiotics, some bacteria die but
resistant bacteria can stay alive and even multiply to distant parts. Excess use of antibiotics makes
resistant bacteria more common [9].



1.2 Statement of the problem

Cancer is the world's second biggest cause of mortality, with an estimated 9.6 million fatalities in 2018,
or one death for every six patients. The most common types of cancer in male includes lung, prostate,
colorectal, stomach, and liver cancer, while breast, colorectal, lung, cervical, and thyroid cancer are the
most common among female [10]. Every year, cancer is expected to kill more than 7.9 million people
around the world, accounting for over a quarter of al deaths [11]. More than 3 million individuals are
expected to be diagnosed with cancer each year in Asian nations such as India, Indonesia, the
Philippines, Vietnam, and China[12].

In 2018, 752,000 new cancer cases and 506,000 cancer deaths were reported in Sub-Saharan Africa
Breast, cervical and prostate cancers account for the majority of cancer cases in Sub-Saharan Africa
[13]. In Ethiopia, cancer is estimated to account for about 5.8% of total national mortality. Although
popul ation-based data do not exist in the country except for Addis Ababa, it is estimated that the annual

occurrence of cancer is approximately 60,960 cases and the annual mortality is more than 44, 000 [14].

Cancer is one of the primary causes of bacterial infection, with cancer patients having a tenfold
increased risk of infection when compared to non-cancer individuals [15]. The global epidemiology of
bacteria infections in cancer patients has evolved over time, with a shift from Gram-negative bacteriato

Gram-positive bacteria, and also a new return of Gram-negative bacteriain many countries [16, 17].

Antimicrobia resistance is increasing dramatically in al parts of the world including Ethiopia
Antibiotic resistance poses a threat to contemporary cancer treatment now and in the future. Ineffective
antibiotic treatment for bloodstream infections caused 70% of cancer patients to die within a month,
compared to less than 20% of those who received proper antibiotics. Inadequate treatment and resistant

microorganisms, as well as cancer recurrence or relapse, were linked to poor outcomes [18].

Infections were responsible for over 2 million of the 12.7 million new cancer cases diagnosed in
2008[19]. Bacterial infection is thought to be contributed for around 15% of malignancies worldwide, or
roughly 1.2 million cases per year [20]. Bacteria Infectious complications are a maor cause of
morbidity and mortality in oncology patients, particularly those with underlying hematological
malignancies. Although there are fewer data on infectious mortality in patients with solid organ tumors,
an infection is believed to be the primary or secondary cause of death in about half of these patients (i.e.,

chemotherapy reagents, immunosuppressant therapies, and antimicrobial use,) [21].



Patients recelving chemotherapy, organ transplants and other advanced therapies are particularly
susceptible to bacterial infection. The treatment of bacterial infections in patients with cancer who are
taking chemotherapy should often rely on the use of established guidelines, along with concern of the
local epidemiology and antibiotic resistant patterns of the potential etiologic agents. However, in Tikur
Anbessa Specialized Hospital identification and antibiotics resistance testing is not routinely performed,
SO patient management is based on empirical treatment. The actual burden of urinary tract infection,
blood stream infection, and antimicrobial resistance pattern of bacterial isolates on cancer patients active
on chemotherapy are not known. Thus, the present study provides baseline information on the spectrum
of bacteria isolates and antimicrobia resistance patterns in cancer patients who are taking
chemotherapy attending at Tikur Anbessa Specialized Hospital, Addis Ababa Ethiopia.



1.3 Significance of the study

This study would be helpful to determine bacteria profile and its antimicrobial resistance pattern among
cancer patients and also which type of bacteria is more prevalent in cancer patients and which type of

bacteria more resistance and for what type of antimicrobials resistant for each of bacteria.

This study would help us to design strategies that involve about health services, which provides
invaluable support for cancer patient in order to achieve successful cancer treatment goals and

promoting health environments regarding bacterial infection for those patients.

The findings of this study would help in strengthening the information available so far and will help
policy makersto design effective strategies to combat UTI and BSI among cancer patients.

This study would provide the current bacterial infection and its antimicrobia resistance pattern among

cancer patient who are taking chemotherapy and used to plan intervention activities in the future.

The study also will serve as base line data for the upcoming researchersin this area



2. Literaturereview

2.1 Bacterial profile and antimicrobial resistance pattern

According to cross-sectional a study done by Khodashahi R et al., 2019 in Iran, A total of 50 patients
were enrolled in the study. This study had a positive blood culture; Gram-negative (30%) bacteria were
three, and Gram-positive bacteria were five (50%) [22].Study conducted in the same area by Aminasnafi
A et al., 2017, 310 patients had a recorded culture result (438 cultures in total). P. aeruginosa was the
most common isolated pathogen (34.1 %). Only 63 positive cultures containing pseudomonas were
tested for antimicrobial resistance, and 55.5% were resistant and 42.8% were sensitive to ceftazidime.
From nine isolated E.coli cultures, 66.6% were resistant and 33.3% were sensitive to ceftazidime. For
Acinetobacter and Staphylococcus epidermidis species, only one positive culture (out of 33 and 34

respectively) was tested, and in both cases was resistant to ceftazidime [23].

In Iran a retrospective descriptive cross-sectiona study conducted by Amanati A et al., 2021, atotal of
414 of the 2393 blood cultures examined were positive. Gram-negative bacteria were isolated in greater
numbers (63.3%, 262) than Gram-positive bacteria (36.7%, 152). Escherichia coli (123/262, 47 %),
Pseudomonas spp. (82/262, 31%), and Klebsiella pneumoniae (38/262, 14.5%) were the most common
GNB. CONSwas the most often isolated gram-positive bacteria (83/152, or 54.6 percent). Acinetobacter
spp., Pseudomonas spp., Enterobacter spp., E. coli, and K. pneumoniae were found to be the most

carbapenem-resistant bacteria (77.8, 70.7, 33.3, 24.4, and 13.2 percent, respectively [24].

A retrospective study was conducted by Saravanan, M ,2020 at a tertiary care cancer centre in Northern
part of Kerala, from the total of 3169 urine samples studied ,705 (22%) patients were significant
bacteriuria. From those, Gram negative bacilli accounted for 79%, Gram-positive cocci for 16% and
Candida species for 5%, the most prevalent organisms from Gram-negative pathogens isolated were
Escherichia coli (43%) followed by Klebsiella pneumoniae (28.5%). In Gram-positive isolates,
Enterococcus spp. (60%); Enterococcus faecalis = 39% and E. faecium= 17%) was the predominant
species followed by Saphylococcus spp. [28.5%; (CoNS) = 16% and S aureus = 12.5%)]. Resistance
was found to be higher to the aminoglycosides (47%), cephaosporins (65%) and fluoroquinolones
(70%). Out of the total 14 S. aureus isolates, 57% were MRSA [25].

In India a retrospective study conducted by Kokkayil et al., 2018, 56 isolates from 53 patients were
isolated of which the majority were gram-negative bacilli (GNB; n = 52 or 93%). Klebsiella pneumonia
(43%, n = 24) was the most frequently isolated bacteria followed by Enterobacter sp (20%, n = 11) and
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Escherichia coli (12%, n = 7) [26]. A retrospective analysis of cancer patients was conducted by Parikh
and Bhat, 2015 in same area, of the 497 samples, 100 were positive for bacterial growth. Overal, E.coli
(40%) was the predominant isolate followed by Klebsiella pneumoniae (25%), Pseudomonas aer uginosa
(11%), Enterococcus spp (11%) and Proteus mirabilis (5%). Resistance was found to be higher to the
aminoglycosides (46%), cephal osporins (67%) and fluoroquinol ones (90%) [27].

According to a retrospective study conducted in India by Sawargaonkar M et al., 2019, of which 242
blood culture samples, Out of 97(40%), positive cultures, Gram positive were 60 (62%) and Gram
negative were 37 (38%). The most common Gram-positive isolate was MRSA (38%) and Gram-negative
isolate was Escherichia coli (35%). High degree of resistance was found to cephalosporins and
piperacillin + tazobactam [28]. Another study in the same area conducted by Bhat S. et al., 2021, Out of
638 cancer patients, 140 patients had positive cultures, representing 272 specimens and 306 isolates. 214
(69.9%) were gram-negative bacilli, and 92 (30.1%) were gram-positive cocci. The most wide spread
detected were Klebsiella spp. (18.30%), Pseudomonas spp. (17.65%), Escherichia coli (14.71%) and
Saphylococcus aureus (13.72%). Among the GNB, the antibiotic resistance rates reported to
fluoroquinolones, aminoglycosides, and third-generation cephalosporins were 45.13%, 39.20%, and
48.58%, respectively [29].

Based on cross sectional study conducted by Shrestha, G et al., 2021 in Nepal, from the total 308
patients, 73 (24%) samples had bacterial growth. The most common bacteria isolated were E. coli,
Saphylococcus and Klebsiella (58%, 11% and 10%) respectively. Nitrofurantoin (54/66, 82%) and
Amikacin (30/51, 59%) were the most common from limited antibiotic pattern. Multidrug resistance was
89% of the positive culture [30].

Based on A retrospective study a study was conducted by Atikur AR, et al.,2013 in Bangladesh, 45
patients who had 58 febrile neutropenic episodes were included. No patient presented with localizing
signs. The urinalysis was negative in 53 episodes and positive in 5 episodes. Four patients had 5 UTIs.
The frequency of UTI was 8.6%. Four patients had bacteremia, none of whom had a UTI [31].

Based on A retrospective study a study was conducted by GOLLI L A et al., 2019 in Romania, atotal of
157 bacterial isolates were obtained, of which Staphylococcus aureus accounted (37) (23.56%),
followed by Streptococcus pneumonia (23)- 14.64%), Klebsiella spp. and Escherichia coli (22 - 14,
01%). High rates of MDR were found for E. coli (63.63%), MRSA (61, 11%), and Klebsiella spp. (54,



54%), while one-third of the isolated strains of Pseudomonas aeruginosa, Acinetobacter spp. and

Proteus spp. were MDR [32].

In Quantitative research Study conducted by Pdévoa, H.C et al., 2018 in Brazil, from atotal of 8 patients
evaluated with Gram-negative microorganisms, half of the patients were female and haf were male.
From 18 patients evaluated were Gram-positive bacteria 66% were female and 34% were male. Gram-
positive bacteria are around 60% of documented bacteremia. This study was concluded that Excess use
of antimicrobials leads to the suppression of drug-sensitive microorganisms from the intestinal flora and
promotes the persistence and growth of resistant bacteria [33].Another prospective study was conducted
by Velasco E et al., 2004 in the same area showed from the total, 1039 microorganisms were isolated
blood, of which Gram-negative bacilli accounted for 56%. High rates of ceftazidime resistance were
identified among Acinetobacter spp. (40%) and Enterobacter spp. (51.2%). E. coli and K. pneumoniae
were isolated frequently from hematology patients, and Enterobacter spp.Oxacillin resistance was
detected in 18.7% of Staphylococcus aureus isolates[34].

A retrospective cross-sectional study was conducted by Al-Mulla, N et al., 2014 in Qatar, A total of 70
patients (38%) were included; those patients experienced 111 episodes of bacteremia. The most common
Gram-positive (n=64 [55%]) isolates were Staphylococcus epidermidis (n=26), Staphylococcus hominis
(n=9), and Staphylococcus haemolyticus (n=7), and the common Gram negative (n=52 [45%]) isolates
were Klebsiella pneumoniae (n=14), Pseudomonas aeruginosa (n=10), and Escherichia coli (n=7) [35].

Based on prospective observational cohort study conducted by Kanafani, Z. A., et al., 2006 in Lebanon,
We included 177 episodes of neutropenic fever. The most common underlying malignancy was
lymphoma (42.4%).Gram-negative organisms were account for 78.8% (26/33) of bloodstream infections

compared to 33.3% (11/33) with Gram-positive organisms [36].

A retrospective cross-sectional study was conducted by Mvalo, T et al., 2018 in Cape Town, South
Africa showed: 343 positive cultures were identified, for 150 BSI episodes among 89 patients;-positive
isolates. From gram-negative isolated Escherichia coli and Klebsiella species; gram-positive bacteria
were 49.1% of the culture isolates, 41.6% were Gram-negative bacteria, and 9.3% were fungal. CoNS
and viridian's group Streptococcus were the most known Gram-positive bacteria. The majority of BSI
episodes occurred in patients with hematological malignancies (74%), in the presence of severe
neutropenia (76.4%), and was associated with chemotherapy (88%). Complications occurred in 14% of



BSI. This study was concluded that BSI mainly caused by Gram-positive bacteria and was associated
with alow case-fatality rate [37].

A descriptive cross-sectional study conducted by Rybojad, P., et al 2011in Zimbabwe, a total of 142
participants were included; 50 (35.2%) had positive blood cultures, from positive blood culture 56.0%
were Gram-positive, and 42.0% were Gram-negative bacteria isolated. Common species isolated
included CoNS (22.0%), E. coli (16.0%), K. pneumonia (14.0%), E. faecalis (14.0%) and S. aureus
(8.0%). Gram-negative isolates exhibited high resistance to 61.9% of gentamicin and 71.4% of
ceftriaxone. Amikacin and meropenem Appeared 85.7 and 95.2% activity against all Gram-negative
isolates respectively. Vancomycin and linezolid were successful against all Gram-positive isolates 96.2
and 100.0% of respectively. Ten (66.7%) of the Staphylococcus spp. were methicillin-resistant. This
study was concluded that S. aureus were the major microbial and methicillin resistance carriage [38].

In a prospective single-center cohort study conducted by Amer W. et al., 2017 in Egypt, 67 bloodstream
infections were detected in 46 patients. The maor risk factors for bloodstream infections were
Neutropenia (69.7%) and Hematological malignancies (67.4%). Gram-positive bacteria represented
were (53.7%) including primarily CoNS (38.9%) and Streptococci (30.6%). Methicillin resistance was
detected in all S. aureus, 71.4% of Coagulase-negative Staphylococci that were sensitive to
ciprofloxacin (85.7%, 100%), gentamicin (85.7%, 100%), and Clindamycin (71.4%) respectively. Gram-
negative bacteria represent (46.3%) mainly Klebsiella pneumonia (38.7%). ciprofloxacin (100%),
Amikacin (100%), piperacillin/ tazobactam (69.2%) and sulbactam/ cefoperazone (53.8%) were
sensitive to ESBL in Enterobacteriacaea was (81.3%). This study concluded that Carbapenem resistance

was alarming and mandating more evaluation of -lactamase inhibitors in treatment of ESBL [39].

Based on A hospital-based cross-sectional study was conducted by Fentie A. et al, 2018 at the
University of Gondar Hospital, Northwest Ethiopia, The overal prevaence of bacteria infection on
cancer patients was 19.4%. The predominant bacteria isolates were Saureus (28.6%), followed by
CoNS (26.2%) and Escherichia coli (21.4%). Multidrug resistance was detected in 46.5% bacterial
isolates. Methicillin resistance was detected in 25% of S aureus and 45.5% of Coagulase-negative

staphylococci. Fluoroquinolone resistance was detected in 33.3% of E. coli isolates [40].

A hospital-based comparative cross-sectional study was conducted by Tigabu A, et al., 2020, at Gondar;
the overall occurrence of asymptomatic bacteriuria in cancer patients was 23.3% while 6.7% in

apparently healthy blood donors. The predominant uropathogenic bacteria was E. coli (32.1%)

9



,Klebsiella species (25.0%), S. aureus (21.4%), Enterococcus species (10.7%), Serratia species (7.1%),
and Enterobacter aerogenes (3.6%). Most Gram-negative bacteria were more sensitive to ceftazidime,
cefoxitin, nalidixic acid, nitrofurantoin, norfloxacin, ciprofloxacin, and tobramycin, whereas extremely
resistant to ampicillin, penicillin, tetracycline, and ceftazidime. Nitrofurantoin was 100% susceptible for
S aureus [41].

A hospital-based cross-sectional study was conducted by Tolera M. et al., 2018 at Hiwot Fana
Specialized University Hospital, Eastern Ethiopia, the prevalence of culture-confirmed bacterial
nosocomial infection was 6.9%. Saureus (18.5%) was the most frequent isolate followed by
Escherichia coli (16.7%). Chloramphenicol and erythromycin showed 80% resistance to S. aureus, and
cephalexin and tetracycline were 70% resistant to S, aureus. MDRS made up 88.9% of all S aureus
isolates. P.aeruginosa were 83.7% resistance to each of ceftazidime and cephaexin, and 66.7% to
chloramphenicol. Both P. aeruginosa (30.4%) and S aureus (21.7%) were the most common multidrug-
resistant isolates. This study was concluded that S. aureus, E. coli, and S. pneumoniae were the most

common causes of nosocomial infections [42].

The cross-sectiona study was conducted by Arega B et al., 2018 at Tikur Anbessa in Addis Ababa.
From 112 blood culture tests of the 76 patients, 82 pathogens were isolated: 71 (86.6%) were bacteria
and 11 (13.4%) were fungi. Gram-positive bacteria were the preponderance (60.5%) of the detected,
where S. aureus was leading (72%) and (68%) of S. aureus were resistant to ceftriaxone and oxacillin.
Gram-negative bacteria were 39.5% of the isolates. Stenotrophomonas maltophilia (17.9%) was the
most frequent in Gram-negative isolate. In Gram-negative bacteria, the maximum rates of resistance
were identified in amoxicillin-clavulanic acid (80%), followed by ceftriaxone (73.3%) and
trimethoprim-sulfamethoxazol e (73.3%).Multidrug resistance were seen on ceftriaxone, tetracycline, and
trimethoprim-sulfamethoxazole. MDR was identified in 26.3% of GPB and 40% of GNB[43].

Hospital based prospective cross-sectional study was conducted by Sime WT et al , 2020 at Tikur
Anbessa hospital from the overal of 292 urine samples tested, the positivity rate were 18(6.3%),
Escherichia coli (44.4%) was the predominant followed by K. pneumoniae (22.2%) and Citrobacter
diversus (16.7%). The antibiotic susceptibility pattern showed meropenem and nitrofurantoin as the
most successful treatment for E. coli, K. pneumoniae, and Citrobacter diversus isolated and also against
MDR isolates. The rate of multidrug resistant was 33.3% (6/18) [44].
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3. Objectives

3.1 General objective

The genera objective of this study was to assess the bacterial profile and their antimicrobial resistance
pattern among cancer patients who were taking chemotherapy at Tikur Anbessa Hospital, Addis Ababa,
Ethiopiafrom February 2021-May 2021

3.2 Specific objectives
To investigate septicemia among oncology patients who are taking chemotherapy attending
Tikur Anbessa specialized hospital
To identify bacterial uropathogens among oncology patients who are taking chemotherapy
To determine the antimicrobial resistance patterns of bacterial isolates among oncology patients
who are taking chemotherapy

To explore the potentia risk factors associated with bacteria infection in oncology patients
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4. Materials and methods

4.1Study area

This study was conducted at Tikur Anbessa Hospital, Addis Ababa, Ethiopia. It is one of Ethiopias
largest general public hospitals in the country. It was established in 1964 and now the main teaching
center for both clinical and preclinical training of most disciplines. The hospital provides a tertiary level
referral treatment and open 24 hours for emergency services. The hospital is administered by Addis
Ababa University and the largest teaching hospital among al in Ethiopia providing teaching for about
300 medical students and 350 Residents every year. The hospital has 929 academic staff, 825 nurse
professionals, 55 laboratory technologist, 74 pharmacist, 69 midwife professional, 39 anesthesia
professional, 14 physiotherapist, 37 radiology technology, 15 biomedica professional, 6 environmental
health, 5 medical doctors, 15 others and 891 administrative staff. It offers diagnosis and treatment for
approximately 370,000- 400,000 patients a year. The hospital has 800 beds, with 130 specialists, 50 non-
teaching doctors. The emergency department sees around 80,000 patients a year. It is the only cancer

referral treatment center and providing service for over 60,000 cancer patients annually in Ethiopia.

4.2 Study design and period

A cross-sectional study design was employed to identify the bacteria profile and antimicrobial
resistance pattern among cancer patients who are taking chemotherapy at Tikur Anbessa specialized
hospital from February to May, 2021.

4.3 Population
4.3.1 Sour ce population
All patients attending Tikur Anbessa specialized hospital oncology department during the study period

4.3.2 Study population
All oncologic patients who were taking chemotherapy for pathologically confirmed cancer at Tikur
Anbessa specialized hospital during the study period.

4.4 Inclusion and exclusion criteria
4.4.1 Inclusion criteria

» All cancer patients under chemotherapy suspected of bloodstream infection and UTI.

» Who are willing to participate in the study and able to provide either consent or assent.
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4.4.2 Exclusion criteria
» Those patients who are not able provide appropriate specimens.
» Patients who have taken antibiotic agents within 10 days.
» Who aretoo ill to provide specimen were excluded from the study.

4.5 Study Variables
4.5.1 Dependent Variables

» Bacterid profile
» Antimicrobial resistance pattern

4.5.2 Independent Variables

Age

Sex

Marital status
Educationa status
Occupational status
Type of malignancy
Stage of cancer
Grade of cancer

YV V.V V V V V VYV V

Tobacco and smoke user

4.6 Sample size calculation and sampling method

4.6.1 Sample size calculation

The amount of sample size that infers the target population in this study was calculated for estimating a
single population proportion at 95% confidence interval (CI) (Za/2 = 1.96), 5% margin of error, and

10% non-response rates.
Usingtheformula  n=Z »° *p*(1-p) / &
Where g= 1-p, z=1.96, p=0.866, q=0.134, d=0.05, n=178

The prevalence was taken from the previous study was conducted between December 2011 and June
2012 at Tikur Anbessa Hospital in Addis Ababa [43] and then the total sample size was 197 including a
10% non-response rate.
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4.6.2 Sampling method

A convenient sampling technique was used to recruit study participants to the study.

4.7 Measurement and Data collection

4.7.1 Sample and Data collection Procedure

Ten and five ml milliliter of blood were collected from adults and children, respectively by nurses and
clinicians under strict aseptic conditions using 70% alcohol followed by povidone-iodine, and aso
bottles were labeled with patient's identification number and date of collection. Blood was transferred to
a blood culture bottle containing 90ml of brain heart infusion broth for adults and 45 ml for children.
Daily check of culture bottles was done for up to 7 days [45]. In addition, early morning 10 ml
midstream urine (MSU) specimens were collected using lick proof re-usable sterile plastic containers.
Structured and pretested questionnaires were used to record all relevant socio demographic and clinical
data of participants. The required information was obtained via interview and from patient medical

record.

4.7.2 Laboratory Analysis
4.7.2.1 Culture and identification

4.7.2.1.1 Blood culture identification

Using the standard procedure, the blood culture was process in the microbiology laboratory by the
conventional method. Blood culture bottle was incubated aerobically at 37°C for 24hr then sub-cultured.
Bottles that showed signs of growth based on turbidity or hemolysis were sub-cultured on blood agar,
chocolate agar, and macConkey agar. The blood agar and macConkey agar were incubated
anaerobically. Whereas chocolate agar was incubated in a carbon dioxide atmosphere using a candle jar
at 37°C for 24 to 48 hrs. Blood culture bottle which shows no sign of growth were further be incubated
at 37°C then checked the growth inspection daily up to 7 days. Blood culture broths with no microbial
growth after 7 days were sub-cultured for 48hrs before being reported as a negative result. Colony
morphology, gram staining reaction from the growth colony, and biochemical tests were used for the
identification of bacteria [46]. The identification of true Coagulase-negative Staphylococcus (CoNS)
was considered when there was growth in the two blood bottle drawn from separate sites.
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4.7.2.1.2 Urine cultureidentification

Urine sample from each patient was inoculated onto cysteine-lactose-electrolyte deficient agar CLED/
(Oxoid, Basingstoke, Hampshire, England) plates using a calibrated inoculating loop with a capacity of
0.001 ml. The inoculated plates were incubated for 24-48 h at 37 °C aerobically. If the growths of a
colony count of =105 cfu/ml were considered significant bacteriuria. Then sub-cultured to macConkey
agar (Oxoid, Basingstoke, Hampshire, England) and blood agar (Oxoid, Basingstoke, Hampshire,
England)[47].

4.7.2.2 Drug resistance patterns

Drug resistance patterns of bacterial isolates were performed based on CLSI guidelines. The suspension
was prepared using a sterile wire loop; from a pure culture 3-5 pure colonies of bacteria were pick and
emulsify in nutrient broth standard inoculums were adjust to 0.5 McFarland and swab onto Muller
Hinton agar. The tested antibiotic discs include: ampicillin(10 pg), augmentin(30ug), ceftriaxone(30puQ),
cefepime(30ug), ceftazidime(30pg), amoxicillin(25ug),gentamicin(10  pg), trimethoprim  +
sulfamethoxazole(1.25 + 23.75 ug), chloramphenicol (30 pg), ciprofloxacin(5 pg), for gram negative
isolated bacteria were used. For gram positive bacteria isolates, ampicillin(10 pg), augmentin(30 pg),
ceftriaxone(30 pg), cefepime (30 ug), ceftazidime(30 pg), cefoxitin(30 pg), amoxicillin(25 ug),
penicillin G (10 units),gentamicin(10 pg), trimethoprim + sulfamethoxazole(1.25 + 23.75 pg),
chloramphenicol (30 ug), ciprofloxacin(5 pg), erythromycine(15 ug), tetracycline(30 pug) were used.
Using the kirby bauer disk diffusion method, antimicrobial susceptibility testing was performed for each
pure isolated bacterium and incubating at 37 °C for 18-24 hours. The zones of inhibition were measured
to the nearest millimeter and isolates were classified as sensitive, intermediate, and resistant according to
the standardized table supplied by CLSI.
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4.8 Quality Assurance

The quality of the study was assured by the training data collector, preparing SOPs. Samples were
collected in a sterile container and following SOPs. The microbiological evaluation of samples was
carried out following the protocol in clinical and laboratory standards institute. Culture results were
recorded before entry to the statistical tool. Before the analysis, the data were checked for consistency
and completeness and incompl ete data were excluded before proceeding to data analysis. The quality of
the study was also assured by implementing quality control measures that include sterility and
performance checks throughout the whole process of the laboratory work. E. coli ATCC 25922, P.
aeruginosa ATCC 27853, and S. aureus ATCC 25923 control strains were used.

4.9 Data Analysis and inter pretation

Collected data was process, edit, and analyze using SPSS version 24.0 (Statistical Package for social
sciences, SPSS) statistical. Variables with bivariant and variables with p-value <0.25 in the bivariant
analysis were included in the multivariate logistic regression to determine the association of potential
factorswith BSIs and UTlIs. P<0.05 were considered statistically significant.
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4.10 Oper ational Definition

Multidrug resistance: - Bacterial isolates which is resistant for three or more antibiotics that belong to

different classes.
Septicemia: - the occurrence of bacteriain the blood/bacterial bloodstream infection.

Urinary tract infection: the presence of pathogenic microorganisms within the urinary tract in a
significant quantity (=10° cfu/ml)

4.11 Ethical Consideration

Ethical clearance was obtained from the Departmental Research and Ethics Review Committee
(DRERC) of Addis Ababa University College of Heath Sciences, and the Department of Laboratory
Sciences before starting the thesis work; protocol number DRERC/603/21/MLS. A permission letter was
also obtained from the study site. The objective of the study was explained to the study participants and
written informed consent was obtained before obtaining sample and personal information from each
participant. All the information which was obtained from the study participants were kept confidential.
For each confirmed infection case, the responsible clinician of the participant was informed and

treatment was started as per the culture result and drug susceptibility pattern.
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5. Resault

Socio demographic char acteristics of cancer patients active on chemother apy

A total of 197 cancer patients actively taking chemotherapy at Tikur Anbessa specialized Hospital was
enrolled in the present study. For each patient, blood and urine samples were obtained. Out of these,
99(50.3%) were males and 98(49.7%) were females. The mean age of study participants was
29.72+17.855 years, with maximum age of participants 80 years and minimum age 1 year. The mgjority
of the participants were single 92(46.7%), married 84(42.6%), housewives 47(23.9%), no formal

education 96 (48.7%) (Table 1).

Table 1. 1 Socio-demographic characteristics of cancer patients active on chemotherapy at Tikur
Anbessa Hospital, Addis Ababa, Ethiopia, 2021 (n=197)

Characteristics Frequency, n=197 Percent (%)
Sex Mae 99 50.3
Female 98 49.7
Age < 15 years 41 20.8
15- 29 years 67 34.0
30 - 44 years 43 218
45- 59 years 30 15.2
> 60 years 16 8.1
Marital status Single 92 46.7
Married 84 42.6
Divorced 2 1.0
Widowed 8 4.1
Others 11 5.6
Occupational status Civil servant 19 9.6
Merchant 8 4.1
House wife 47 239
Farmer 33 16.8
Others 90 45.7
Educational status No formal education 96 48.7
Primary 51 25.9
Secondary 29 14.7
Tertiary 21 10.7
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Clinical data of study participantsduring study period

Out of 197 cancer patients active on chemotherapy, 152 (77.16%) had hematologic malignancy and 45
(22.84%) had solid tumors. Among the total, acute myeloid leukaemia 58(29.44%) was the highest,
followed by acute lymphaoblastic leukaemia 57(28.93%). From solid tumors; breast cancer, and
nasopharyngeal carcinoma accounts for 9(4.57%) and 7(3.6%) respectively. Among the recorded
grading of cancer patients, Non-grading 140(71.1%) were the highest. Regarding stage of cancer,

86(43.65%) of them were early stage, 111(56.35%) cancer patients were advanced stage (Table 2).

Table 2. 1 Clinical characteristics of cancer Patients active on chemotherapy at Tikur Anbessa
specialized Hospital, Addis Ababa, Ethiopia, 2021(n=197)

Characteristics Frequency(n) | Percent (%)
Type of malignancy Hematologic 152 77.16
Solid 45 22.84
Specific type of cancer Breast cancer 9 4.57
Nasopharyngeal Carcinoma | 7 3.6
Colon 3 15
Rectd 4 2
Vulvar 5 25
Brain 3 15
Cervica cancer 6 3.05
Anal cancer 3 15
ALL 57 28.93
AML 58 29.44
CLL 19 9.64
CML 11 5.58
NHL 7 3.6
Others 5 25
Experience of tobacco or| Yes 3 15
smoke No 194 98.5
Early 86 43.65
Stage of cancer Advanced 111 56.35
grade 1 20 10.2
grade 2 13 6.6
grade 3 24 12.2
Grade of cancer not recorded 140 71.1
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Bacterial isolates from blood and urine sample

Out of 197 cancer patients who are active on chemotherapy investigated for blood stream infections and
urinary tract infections, 59(29.95%) bacterial pathogens were isolated. From 59 bacterial isolated
pathogens, 30/59(50.85%) were positive for blood culture and 29/59(49.15%) were positive for urine
culture. From the total bacteria pathogens, 42/59(71.19%) were gram negative bacteria and
17/59(28.81%) were gram positive bacteria. From the total 30/197(15.23%) blood stream bacteria
pathogens, Coagulase negative staphylococcus 7(23.33%) and S aureus 6(20%) were the most
dominant bacteria followed by, E.coli 5(16.67%), K. pneumonia 5(16.67%) and Acinetobacter species
4(13.3%). From the total 29/197(14.7%) urinary tract infections, the predominant isolated bacteria were
E.coli 9(31.03%), followed by K. pneumonia 6(20.9%).The overall prevalence of bacterial blood stream
infections and urinary bacteria infections were 15.23 % (30/197) and 14.72% (29/197) respectively
(Table 3).

Table 3. 1 Distribution of bacterial isolates from blood and urine specimens among cancer patients who
are active on chemotherapy at the Tikur Anbessa Specialized Hospital, Addis Ababa Ethiopia, 2021

Bacterial isolates Blood, n=197 Urine, n=197
Frequency(30) Percent (%) Frequency(29) | Percent (%)

Escherichia coli 5 16.67 9 31
CoNS 7 23.33 1 4
Citrobacter Diversus 1 3.33 3 10
Acinetobacter species 4 13.33 1 4
Klebseilla pneumoniae 5 16.67 6 21
Klebseilla Oxytoca 0 0 3 10
S aureus 6 20 2 7
Pseudomonas sp. 0 0 1 4
Enterobacter cloacae 1 3.33 0 0
Enterobacter aerogens 1 3.33 1 3
Enterococcus sp. 0 0 1 3
Proteus vulgaris 0 0 1 3
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Antimicrobial resistance pattern of bacterial isolated

Antimicrobia resistant pattern for gram positive bacteria isolated from blood and urine culture, high
resistance rates were observed to Penicillin (94.12%), ampicillin (88.24%) and amoxicillin (58.82%). In
contrast, low resistance rates were detected to trimethoprim-sulfamethoxazole (5.88%), and gentamicin
(5.88%) (Table 4.1). For gram negative bacteria isolated from blood and urine culture, high resistance
rates were detected on ampicillin (76.19%), augmentin (73.80%) and amoxicillin (71.43%).0On the other
hand, a low resistance rate were detected on trimethoprim-sulfamethoxazole (7.14%) and
ciprofloxacillin (11.9%) (Table 4.2).

Table 4. 1Antimicrobial Susceptibility test of Gram positive bacteria isolated from blood and urine
culture among cancer patients at Tikur Anbessa specialized Hospital, Addis Ababa, Ethiopia, 2021

Antibiotics GPB | solated(17)
CoNS(8) S aureus (8) Enterococcussp.(1) TOTAL (%)
AMP R 8(100) 7(87.5) ND 88.24
| 0(0) 0(0) ND 0
S 0(0) 1(12.5) ND 5.88
AUG R 0(0) 3(37.5) ND 17.65
| 1(12.5) 1(12.5) ND 11.76
S 7(87.5) 4(50) ND 64.7
CFT R 1(12.5) 3(37.5) 0(0) 23.53
I 0(0) 1(12.5) 0(0) 5.88
S 7(87.5) 4(50) 1(100) 64.7
CFP R 0(0) 3(37.5) ND 17.65
I 2(25) 2(25) ND 23.53
S 6(75) 3(37.5) ND 52.94
CFz R 0(0) 3(37.5) ND 17.65
| 1(12.5) 1(12.5) ND 11.76
S 7(87.5) 4(50) ND 64.7
CFX R ND 5(62.5) ND 29.41
I ND 1(12.5) ND 5.88
S ND 2(25) ND 11.76
AMX R 5(62.5) 5(62.5) ND 58.82
I 1(12.5) 0(0) ND 5.88
S 2(25) 3(37.5) ND 29.41
P R 8(100) 7(87.5) 1(100) 94.12
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I 0(0) 0(0) 0(0) 0(0)
S 0(0) 1(12.5) 0(0) 5.88
GN R 1(12.5) 0(0) 0(0) 5.88
| 0(0) 2(25) 0(0) 11.76
S 7(87.75) 6(75) 1(100) 82.35
TSX R 0(0) 1(12.5) ND 5.88
| 2(28.57) 1(12.5) ND 17.65
S 6(75) 6(75) ND 70.59
C R 1(14.29) 2(25) 0(0) 17.65
| 3(42.86) 2(25) 0(0) 29.41
S 4(50) 4(50) 1(100) 52.94
CIP R 3(42.86) 1(12.5) 0(0) 23.53
| 0(0) 1(12.5) 0(0) 5.88
S 5(62.5) 6(75) 1(100) 64.71
ER R 5(62.5) 3(37.5) 0(0) 47.06
| 1(14.29) 2(25) 1(100) 23.53
S 2(28.57) 3(37.5) 0(0) 29.41
TTC R 3(37.5) 2(25) 1(100) 35.29
| 2(28.57) 1(12.5) 0(0) 17.65
S 3(42.86) 5(62.5) 0(0) 47.06

Abbreviations, AMP-Ampicillin, AUG-Augmentin, CFT-Ceftriaxone, CFP-Cefepime, CFZ- Ceftazidime, CFX-Cefoxitin, AMX-
Amoxicillin, P-Penicillin, GN-Gentamicin, TSX- Trimethoprim-Sulfamethoxazole, C-Choloroamphinicol, CIP-Ciprofloxacillin, ER-
Erythromycin, TTC-Tetracycline, ND-Not done

22



Table 4. 2 Antimicrobial Susceptibility test of Gram Negative bacteria isolated from blood and urine
culture among cancer patients at Tikur Anbessa specialized Hospital, Addis Ababa, Ethiopia, 2021

Antibictics GNBIlael4)

Eai Cirdeder Adnetobact K. K. Paudomoes Enterdoade Enterdoader Pratas Tod (%)

4  dwas@ ey pranoie Oyoad PO doecegl) amogEeE?) Wgaig(l)
(€5)

AVP R 984 4100 00 1ao) 00 1200) 1(200) 10 ND 7619
I 00 o0 o0 o0 o0 a0 o0 a0 ND 0
S Y»7M 00 0 0 3100 0 o0 10 ND 2143
AUG R 909 41 0 1009 00 1(100) 1(100) 10 ND B
74 00 o0 10m) o0 a0 o0 a0 ND 47
S 485) 00 00 00 3100 a0 00 10 ND 196
CFT

4285) 2D 0 6% 00 1(100) 00 10 QO s

— |

o0 0 0 00 o0 0 o0 0 a0 0

S 14 2N 00 S464) 310 a0 1(100) 10 119 A7

CFP
R _4B5) 20 360 64%) 00 1(100 00 150 ND 4048

174 00 1) o0 00 a0 o0 V) ND 47

S ¥y AN 1) 4 310 0 1(200) 10 ND 238

CKZ
485) 2D 0 643 00 1(100) 00 150 O 424

174 00 0 O IBP 0 0 10 O 74

MRP

R
I
S ¥y AN 0 J4e4)  A66 0 1(200) 0 9 &
R 249  1H 1) 4363 1B 110) ND 10 ND 19
I

3249 0 1) 1819 00 0 ND 0 ND 142

SR Gl I () 36 S464) 2867 00 ND 10 ND  ®A7%

AMX 480
R 9649 3D 11(100) 00 1100 1100 150 ND  714&
l 10
a0 00 00 00 00 00 00 ND 23
S §x7) 1» 00 00 3(100) 00 00 150 ND B8
GN R 4=B85) 1Y 120 7y AB) 00 00 150 O 1
I 249 1D 00 1009) 00 00 00 00 00 9
S 8714 A9 480 16364 26667 1100 1(100) 150 1100 6429
TB R 2429 1» 00 1819 1B a0 ND 2100) ND 1906
| 21429) 00 00 21819 00 00 ND 00 ND 9
S W4y N 5100 16364 26667 1100 ND 00 ND 547
TX R 21429 00 00 1(909) 00 ND 00 00) ND 714

23




| 1714 15 120 00 00 ND 1(100) 00 ND 9
S uU®5) M A8)  100090)  3100) ND 00 2100) ND B

ap R 249  1H o0 100) o0 a0 1(200) a0 O 1o
I 00 o0 240 o0 o0 a0 o0 a0 a0 5
S 1&m 3N 30 0% 3100 110 o0 210 119 831

Abbreviations: AMP-Ampicillin, AUG-Augmentin, CFT-Ceftriaxone, CFP-Cefepime, CFZ- Ceftazidime, AMX-Amoxicillin,GN-
Gentamicin, TSX- Trimethoprim-Sulfamethoxazole, C-Choloroamphinicol, CIP-Ciprofloxacillin, ND-Not done

Multidrug resistance pattern

In this study, the prevalence of multidrug resistance was 16/59(27.12%). Multidrug resistance for three
or more drugs were observed for 9/17 (52.94%) of gram-positive bacteria and 7/42(16.67%) of gram-
negative bacteria Multidrug resistance (resistance for three classes of antibiotics) were detected
4/8(50%) of Multi drug resistance CoNS, 5/8(62.5%) of Methicillin resistance staphylococcus aureus,
3/14(21.43%) of MDR Escherichia coli, 2/11(18.18%) of MDR klebseilla pneumonia, 1/3(33.33%) of
MDR K.oxytoca and 1/1(100%) of MDR Enterobacter aerogenes isolated

Factor s associated with culture positivity

In logistic regression analysis, advanced stage of cancer patients were 2.540 times more likely to be
culture positive (AOR=2.540; 95% Cl=1.294-4.986; P=.007) as compared to patients with early stage
cancer patients. Hematological cancer patients were 2.823 times more likely to be culture positive
(AOR=2.823; 95% CIl=1.179-6.78, P=.020) as compared to patients with solid tumor cancer patients.
None of the socio-demographic factors had statistically significant association with culture positivity

Table 5. 1logistic Regression -Risk Factors Associated with culture positivity

Cultureresult COR (%% ClI) AOR (%) Pvaue
Vaidles Negtive | Postive
0 (%0
Sx Mde 074 | 8286 |1
Farde 63637 | 313L3 | 1140(0619-2008) 0675
Typeof mdignancy Hemetdogc | 100668) | 52342 | 277(110460%) 28231179678 0020
Sdid 334 | 7156 1 1
Maitd geus Srge 671(728) | 252712 | 1005(0247-4092) 0
Maried 51679 | 2IR1) | .7A1%-322) 0744
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Divorced 1504 | 150) 375(017-8103) 052
Widowed 5625 | 3375 | 625(0894400) 0637
Qiners gy |37y |1 0147

Age <15y HBE7Y | 5122 | 1240(351-4383) 070
1529y B2 | 1268 | 1148.3H2-3749) 0819
0-4y 44716) | 19284) | 8482482900 0793
155y 2661 | 15349 | 1061(28639%9) 093
60y (00 | 9009 |1 0144

Oooyetiond Saus
dvilsvat | 14737) | 5263 | 1200(3933664) 0749
Medmat 7675 | 125 | 3(3B255:8Y) 0315
houewife | 31660) | 1634 | 830(301-1763 0629
Famer 23607 | 10303 | 9864142319 0974
Othars 6870 | 213

Educationdl $aus noformd
edcation 0R9 | 6271 | 136(4893706) 056
Rimay V4 | 18BI | 917313268 0874
Swocky | (24 | 8276) | 131X3334442) 0682
Tatiay 14667 | 1R |1

Segedf cancer Ealy 65005 | 16195 | 1
Advanced TA626) | 43374 | 246412684786 2540(1.294-4.9%6) 0007
yes A667) | UBY |1

Expaienced tobeoon'ancketsy | No 136(701) | 5809 | 117(10413186) 11790285487 0897
Grakel 168) | 42) | 17541543 058(184+1849) 0%
Grace2 10769 | 3231 | 143374545 07(1832673 062
Grade3 14583 | 10417) | 06(247-1459) 167(6%6-4082) 0%

Gradeof canogr Noreooded | 9870) | 44300 | 1 1

Abbreviations. AOR-Adjusted odd Ratio, OR-Crude odd Ratio, Cl-Confidence Interval, y-years
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6. Discussion

In this study we report the isolation rate of bacterial infection from both blood and urine cultures of
cancer patients active on chemotherapy and its antimicrobial resistance pattern for each positive sample.
We also demonstrate high level of resistance among bacteria causing sepsis and urinary tract infection in

our setting.

The prevalence of bacterial infections among cancer patients active on chemotherapy isolated from
blood culture and urine culture in our finding were 30/197(15.23%) and 29/197(14.72%) respectively.
The overall prevalence of isolated bacteria from blood and urine culture were 14.97%. This finding is
comparable with the study conducted in Gondar Hospital, Northwest Ethiopia (19.4%)[40], South Africa
(13.8%)[37], India (20.12%)[27], Iran (17.3%))[24], and Taeghani hospital Tehran Iran (20%)[22]
among cancer patients. This finding was higher when compared with studies conducted previously in
Tikur Anbessa hospital, Addis Ababa Ethiopia (6.3%) [44] and Bangladesh (8.6%)[31]. In contrast, the
culture positivity rate was lower when compared with in the past from Gondar Hospital (23.3%)[41],
Nepa (24%)[30], Zimbabwe (35.2%)[38], Qatar (38.7%))[35] and India (40%)[28].The variation in
prevalence might be explained by the fact that differences in geographical location, the characteristics of
the study population, the difference in methodology used for culture, and differences in the policies for

bacteria infection management.

Among the 59 bacterial uropathogens and blood stream infections identified in our study, most of them
were Gram-negative organisms, 42/59(71.19%), while only 17/59(28.81%) were gram positive bacteria.
Our finding isin line with the studies reported from in Indiain which Gram-negative were (69.9 %) and
Gram-positive were (30.1 %)[29].Similar finding conducted from other countries has also shown gram
negative bacteria were predominant like in Iran(63.3%)[24], other study in lran(77.2%)[23] and
L ebanon(78.8%)[36].Although the world epidemiology of infections in cancer patients has occurred
over time, characterized by a shift from prevalent Gram-negative bacteria between the 1960s and 1970s
to Gram-positive bacteria [16, 17],in our finding gram negative bacteria were the predominant cause of
bacterial infection of cancer patients active on chemotherapy as compared to gram positive bacteria.
This predominance of gram negative bacteria on this finding might be due to the relatively lower use of
indwelling medical devices, low utilization of prophylactic antibiotic regimens, and chemotherapeutic
regimens in cancer patients active on chemotherapy [48, 49].In the other hand, a study conducted in

other sites and other countries reported that Gram positive bacteria were significantly more predominant
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isolates from cancer patients with several reasons including the high prevalence of neutropenia,
intensive chemotherapy regimens, presence of indwelling invasive devices including mucosal barrier
defects, and prophylactic [22, 37].

CoNS 7(23.33%) and S. aureus 6(20%) were the most dominant blood stream infection causing bacteria
in this study. The GPB S. aureus and CoNS are everywhere in nature, which are commonly found on the
skin and are the major cause of various infections, mainly in patients with solid tumors following
indwelling devices, invasive surgical procedures, and contamination from hospital environments [50,
51].This study revealed more or less similar finding with those reported from Hiwot Fana Specialized
University Hospital, Eastern Ethiopia S aureus (18.5%) [42], and Zimbabwe CoNS (22%) [38]. From
the total urinary tract infections, the predominant isolated bacteriain our finding were E.coli 9(31.03%).
This finding was in agreement with the study conducted in Gondar (32.1%)[41]. On the other hand this
finding lower as compared with study conducted at Tikur Anbessa Specialized Hospital, Addis Ababa,
Ethiopia (44.4%)[44], India (40%)[27], and Nepal (58%)[30].This variation could be due to difference

in sample size and study population.

Gram positive bacteria of blood stream and urinary tract infections detected a high resistance rate to
penicillin (94.12%), ampicillin (88.24%) and amoxicillin (58.82%). Multidrug resistance were detected,
4/8(50%) of Multi drug resistance CoNS, and 5/8(62.5%) of Methicillin resistance staphylococcus
aureus. This finding was comparable with the study conducted in Egypt (71.4% CoNS and Methicillin
resistance in all isolates of Saphylococcus aureus) [39] and in University of Gondar Hospital,
Northwest Ethiopia (25% of MRSA and 45.5% of MRCoNS) [40]. From gram negative bacteria isolated,
high resistance rates were detected on ampicillin (76.19%), augmentin (73.8%) and amoxicillin
(71.43%). Multidrug resistance were observed, 3/14(21.43%) of MDR Escherichia coli, 2/11(18.18%)
MDR klebseilla pneumonia, 1/3(33.33%) MDR K.oxytoca and 1/1(100%) MDR Enterobacter aerogenes
isolated. This study more or less in line with the study conducted in Gondar (ampicillin (88.2%)and
amoxicillin/clavulonic acid (82.4% for GNB) [40], and in Tikur Anbessa Specialized Hospital, Addis
Ababa, Ethiopia augmentin (61.1%), ampicillin (66.7%) and ceftriaxone (55.6%)[44]. This high
resistance rate in our finding could be these antibiotics have already been in use for empirical therapy of
patients with cancer and be inappropriate antibiotic use, inappropriate prescription for empiric therapy
by physicians, and lack of appropriate infection control strategies increase rate of resistance in our site.
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Many factors were assessed as risk factors for bacterial cultural positivity in cancer patients. However,
no evidence was found to support the association between culture positivity with age, sex, experience of
tobacco and smoke, grading of cancer, marital status, occupational status, and educationa status (P >
0.05). Correspondingly, other studies has also showed that neither of the above factors mentioned in our
study had no association with bacteriuria and bacteremia [40, 44]. In our finding, advanced stage cancer
patients were 2.540 times more likely to be culture positive (AOR=2.540;95%CI|=1.294-4.986;
P=0.007)) as compared to early stage cancer patients. This reason could be the cancer has spread to
other organs or parts of the body and patients with this stage of cancer may have a higher risk of
infection because of changes in the immune system that control their body's defense systems due to
cancer and cancer treatments. In our finding, hematological cancer patients were 2.823 times more likely
to be culture positive (AOR=2.823; 95% Cl=1.179-6.758, P=.020) as compared to patients with solid
tumor cancer patients. Thisis probably due to Patients with hematological malignancy being at high risk
of infections, because of neutropenia induced by intensive chemotherapy and its cytotoxic effect on the
cellsthat line the gastrointestinal tract [52, 53]
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7. Strength and Limitation of the study

The study was conducted on al ages of cancer patients who are active on chemotherapy in order to

assess both bacteremia and bacteriuria with its resistance pattern.

As adrawback of this study, though in immunocompromised patient like oncologic patients, the fungal
agents mainly Candida are the most frequent etiologic agent of urinary tract infections, we did not test
for the fungal agents as the causal agent of urinary tract infection due to the restriction of consumables.
Beyond this, we did not test extended spectrum beta-lactamase producing bacterial, which are the main

sources of antibiotics resistances.
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8. Conclusion and recommendation

Conclusion

In genera the burden of bacterial infection among oncology patientsis significantly high especially in
patients with hematological, who had active on chemotherapy. Gram-negative bacteria were found to be
the predominant pathogens isolated from blood stream and urinary tract bacteria in oncology patients
active on chemotherapy. E.coli was a common gram-negative bacterium from bacteriuria in our study
setting. CoNS and S. aureus were the most common bacteria from blood culture. Gram positive bacteria
of blood stream and urinary tract infections detected high resistance rate to penicillin, ampicillin and
amoxicillin. From gram negative bacteria isolated; high resistance rates were detected on ampicillin,
augmentin and amoxicillin. Multidrug resistances for three or more drugs were observed for both Gram-
positive and Gram-negative bacteria. Gram-positive and Gram-negative bacteria showed high level of
resistance for the majority antibiotics. Therefore, routine determination of the microbia and drug
resistance spectrum of pathogens should be an essential component of cancer-related infection control

especially active on chemotherapy and care in our setting.
Recommendation

v' There is a need for continuous surveillance of antibiotic to the currently used antibiotics in
management of urinary tract and blood stream bacteria for cancer patients.

v Health professionals should implement education to patients in order to adhere to the treatment
and thereby reducing drug resistance.

v We recommend prospective research studies to ascertain the prevalence of Urinary tract
infections and blood stream infection, and antibiotic resistance patterns among cancer patients

active on chemotherapy in arepresentative sample that provide cancer care in the country.
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Annex |: Blood sample collection format

Lab. code Age Sex Time of | Date of | Name and
collection collection signature

Annex |l Information sheet in English Version

Title of the Resear ch Project: Bacterial profile and antimicrobial resistance pattern among oncol ogy
patients at Tikur Anbessa Hospital, Addis Ababa, Ethiopia

Principal Investigator: Seid Yimam (BSc, M Sc candidate)

Name of the Organization: Department of Medical Laboratory Sciences, College of Health Sciences,
Addis Ababa University

I ntroduction

You are invited to participate as a study subject in research conducted by MSc candidate, from Addis
Ababa University. Your participation is voluntary. The research teams will include one principal
investigator, two advisors; from the Addis Ababa University diagnostic and public health microbiology

department. Please take as much time as you need to read or listen to the information sheet.
Purpose of the Resear ch Project

We are asking you to take part in this study because we will try to assess bacterial profile and
antimicrobial resistance pattern among oncology patients

Purpose of the resear ch:

The health laboratory plays an indispensable role in the health care system. It supports diagnosis (to rule
in or rule out a diagnosis), monitoring of response to treatment, epidemiological surveillance, prevention
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as well as Research (to understand the pathophysiology of a particular disease process).ldentification
and drug resistance testing are not routinely performed for those patients in Ethiopia. Therefore, the
present study will provide a baseline and update information on the spectrum of the bacterial profile,
antimicrobial resistance patterns, and management of bacterial infections among oncology patients

Procedures and the expected participation

If you are willing to participate, you need to understand the purpose of the study and give your consent.
Not only this but also a specimen collected from you will be used for the research purpose, and the
results of your sample will be exposed to some concerned professional staff as it is needed. The
required clinical sample will be collected by residents of study participants. Then, you are requested to
give your consent to the sample collector. After consent, a blood sample will be taken from a vein

puncture. Moreover, there will be aface-to-face interview for additional questions.

Procedures: After agreeing that you can take part, one or more of our research staff will ask you some
questions which will take up to 15 minutes. We will also collect 10 ml venous blood (about from you by
sterile-disposable vacutainers tube and needle. We will conduct a laboratory examination to determine

different bacteria profile.

Potential risks and Discomforts
There will be minimal risk and discomfort when we take venous blood. Nevertheless, we will try to
minimize the discomfort as much as possible, as the blood samples will be taken by experienced

laboratory professionals.
Confidentiality

We respect your privacy and confidentiality. Any information that identifies you will not be shared with
anyone el se outside the study team. The information we will collect from you as part of the study will be
kept in alocked file cabinet, or be protected by a password on the computer only accessible to personnel
involved in the study. There is no sensitive issue that you will be asked about related to your social
desirability but any information that is obtained in connection with this study and that can be identified

with you will remain confidential.
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Potential benefitsto subjectsand/or to the society

You will not receive any payment for your participation in this research study as compensation.
However, based on the diagnosis result you will be treated because of that. Also, the result of the study
will be beneficial for the diagnosis and management of bacterial infection among oncology patients.

Hence, you are indirectly benefiting other patients and society in this respect.

Participation and Withdrawal from the Study

The participation is voluntary and you have the right not to participate in this study. Y ou may withdraw
at any time and place without consequences of any kind. You may also reject to give any sample. You
can ask any questions regarding this study and you have aright to get alaboratory diagnosis result free.

Contact information

If you have any questions about this study you can contact the following principal investigators and

advisors for further information.
Name: Seid Yimam Phone; 09 79 70 01 63

E-mail: seidyimam2006@gmail.com

Annex II: Information sheet in Amharic Version

M IRPT4.9RG aHIVH P
(A40 ANA LZ0CAE af DAEP TG ANCPS
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av|(1®

P19k COO “bacterial profile and antimicrobia resistance pattern among oncology patients who are
taking chemotherapy at Tikur Anbessa Specialized hospital, Addis Ababa, Ethiopia”.? ACOP NHY 15T
AL LTRCPT M ot Nt (N7 2.3L71 T AL O+t 1 @k 1 (HY TG+ A ANTH-+e @RgP
AGOHE han't (1A ATRLT 7N (WP9° ATh?P OHY UNTIA L oDad oRTaI° A1 AT
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AN ¢ Mt THGTOP oY 8G NTONLD.GIR AL, 011 TAL ANLPS O © TMADATGE AATT(FF
Yax: PYT TVLC ALTT LI P HNE Gk -HINS AP FF CFD: 1 HLIP 1AL AAACOS
PATY THGAHIPaR B O HAP ? LAG I NADEL hIPIDHC 0 9.8 TDLC MAT hT8Paor £.074.DA:

(HY 19T NG @ TR (1 TFO-TPPF 9% 2% GRD2

2V 15F CTNACA 406 aoR. P W1LaRFr avy (\HY TG T 090 AL (11 THA P TR 1 FF TPI°OLTCIP
NSk 071 0@t 17 gy Pr: 0 L ACOP M P ACAPIS LD IPTEY (TAC F9TDTF AL
P ants P ATIPG AThFHN G TPIPLTLPA: :

40



(HY TS+ M JE 0 a2 P aqi-t 99,89 GFmo

NHY TG a91q: atr (199 (ACADL L3871+ 0 HoR A (o (TBTDI° 0TS (0 TP oy ao(t-
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A= ALLLTP° qNLAH: +251-979700163 AT\ seidyimam2006@gmail.com

Annex I11: Informed consent form in English version

I had been informed that the objective of this study is to assess bacterial profile and Antimicrobial
resistance pattern among cancer patients. The results of this study have an importance to treat me and
other patients, and to be used as an input for the future development of strategies or guidelines in
Ethiopia. | had been also informed about the confidentiality of this study. The principa investigator
requested me to participate in the study that would require my willingness to provide the required data
that include blood and bone marrow sample, and filling questionnaire. Therefore, with full
understanding of the importance of the study, | agreed voluntarily to provide the requested samples and
my benefit will be only from the free laboratory investigation result/s.

I hereby give my consent for providing the requested

information and specimens as the doctors find best for me.

Signature: Date
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Annex |11: Informed consent form in Amharic version
e M IRPT (99 T 9,01 8
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Annex IV: Assent form for lessthan 18 yearsold
The objective and the application of the study were briefly explained to me. | am also informed that al

information contained within the laboratory request is to be kept confidential. Moreover, | have been
well informed of my right to refuse information, decline to cooperate and drop out of the study if | want
and none of my actions will have any bearing at all on my overall health care. It istherefore with full
understanding of the situation that | agreed to give the assent form voluntarily to the researcher to give
my specimen for the mentioned study and agreed to use the sample for further study in my signature.

Guardians ‘name Signature/fingerprint date Participant
name Signature: date Witness’s

name Signature: date Investigator’s

name Signature:
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Annex IV: Amharic versions of ascent form for participantslessthan 18 years of age
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Annex V: Procedurefor specimen collection, processing, and result

Standard Laboratory procedures

1. samplecollection

1.1 blood collection

Aseptic blood collection procedure is important in order to avoid contamination of the blood by normal
skin flora during the sample collection which can make difficult to differentiate between false and true

infection.

Procedure

v Cleanse the vein puncture site with 70% isopropyl alcohol, starting at the middle of the site,
swab with 10% povidine-iodine solution and allow the site to air dry wipe the top of the bottle
using an ethanol-ether swab.

v' Using a sterile syringe and needle, withdraw about 1 ml of blood from neonate, 5 ml from a
children and 10 ml from adult.
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v
2.

Dispense the blood into the Brian Heart infusion culture medium bottle containing 90ml of broth
or in proportion of 1ml of blood to 9ml of BHI broth containing bottle,

Label each bottle with number of the patient, and the date of collection.

Incubate at 35-37 °C for up to 7 days, examining and sub-culturing Blood agar, Chocolate agar,
and MacConkey agar.

1.2 urine sample collection

the sample will be collected mid stream urine from the patient

process immediately after specimen collection for culture

Gram stain Principle

Following staining with a crystal violet and treatment with iodine, the dye-iodine complex is easily

removed from the more permeable cell wall of Gram negative bacteria but not from the less permeable

cell wall of Gram positive bacteria. Retention of crystal violet by Gram positive organisms may aso be

due in part to the more acidic protoplasm of these organisms binding to the basic dye Procedure

YV V.V V V V V V V

Prepare smear on clean dlide then air-dry 50
Flood slide with crystal violet; leave for 1 minute
Rinse dlidein clean running water
Flood slide with Gram’s iodine; leave for 1 minute
Rinse dide in clean running water
Apply acetone and rinse immediately under running water (exposure to acetone 5 seconds)
Counter-stain with carbolfuschin/safranine for 1minute
Rinse in clean running water then dry with blotting paper

Place adrop of immersion oil on the slide and view with 100x oil-immersion objective.

Culture media preparation and inocul ation

General protocol of Culture media preparation

1
2
3.
4
5

. Weighing and dissolving of culture media

Sterilization
Addition of heat sensitive ingredients
PH testing of culture media

Dispensing of the culture media
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6. Sterility testing

7. Quality assurance of culture media

8. Storage of culture media

Prepare media made from dehydrated products in as damp-free an environment as possible. To prevent
the risk of inhaling fine particles of dehydrated media, wear a dust mask while handling dehydrated

media, powder or use granulated media

>
>
>

>

Wash the hands immediately after preparing media.

Once the ingredients are weighed, follow exactly the manufacturer’s instructions.

Use completely clean glassware, plastic or stainless steel equipment that has been rinsed in pure
water. The container in which the medium is prepared should have a capacity of at least twice
the volume of the medium being prepared.

Use digtilled water from a glass still. Deionized water can also be used providing the exchange
resins do not contain substances inhibitory to bacteria. Water containing chlorine, lead, copper,
or detergents must not be used. Besides containing substances harmful to bacteria, impure water
can alter the pH of amedium or cause a precipitate to form.

Add the powdered or granular ingredients to the water and stir to dissolve. Do not shake a
medium but mix by stirring or by rotating the container.

When heating is required to dissolve the medium, stir while heating and control the heat to
prevent boiling and foaming which can be dangerous and damage the medium, over heating a
medium can alter its nutritional and gelling properties, and aso its PH.

Autoclave a medium only when the ingredients are completely dissolved. Always autoclave at
the correct temperature and for the time specified.

Dispense medium in bottles or tubes in amounts convenient for use.

3.2 Dispensing mediainto Petri dishes

1. Mix the medium gently by rotating the flask or bottle. Avoid forming air bubbles. Flame sterilizes the
neck of the flask or bottle and pours 15-20 ml of medium into each dish (90-100 mm diameter). Air

bubbles enter while pouring, rapidly flame the surface of the medium before gelling occurs. Rotate the

dish on the surface of the bench to ensure an even layer of agar.
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2. When the medium has gelled and cooled, stack the plates and seal them in plastic bags to prevent loss
of moisture and reduce the risk of contamination. Do not leave the plates exposed to bright light

especialy sunlight.
3. Storeat 2-80¢C
Inoculate culture media

Immediately before inoculating a culture medium check the medium for visual contamination or any
change in its appearance which may indicate deterioration of the medium, e.g. darkening in color. When
inoculating, or seeding, culture media an aseptic (sterile) technique must be used. This will: Prevent
contamination of cultures and specimens, prevent infection of the laboratory worker and the

environment.

Aseptic techniques

» Fame sterilizes wire loops, straight wires, and metal forceps before and after use. Whenever
possible, use a Bunsen burner with a protective tube.

» FHame the necks of specimen bottles, culture bottles, and tubes after removing and before
replacing caps, bungs, or plugs.

» When inoculating, do not let the tops or caps of bottles and tubes touch an unsterile surface. This
can be avoided by holding the top or cap in the hand. Always use racks to hold tubes and bottles
containing specimens or culture media.

» Make dlide preparations from specimens after inoculating the culture media.

A\

Decontaminate the work bench before starting the day’s work and after finishing.
» Use a safety cabinet when working with hazardous pathogens. Wear protective clothing; wash
the hands after handling infected material.
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3. Biochemical tests

Catalase test

This test is used to differentiate those bacteria that produce the enzyme Catalase, such as staphylococci,
from non-Catal ase producing bacteria such as streptococci. Catalase acts as a catalyst in the breakdown
of hydrogen peroxide to oxygen and water. Add 2-3 ml of hydrogen peroxide solution into a slide and
using a sterile wooden stick pick colonies of the test organism and mix with hydrogen peroxide solution
then look for bubbling.

Coagulase tests

The Coagulase test differentiates strains of Staphylococcus aureus from other Coagulase-negative
species. Saureus strains are capable of coagulating plasma. The Coagulase test can be performed using
two different procedures Slide test and tube test. For both tests, clumping or clots of any size indicate a

positive response.

Procedure Slide test method

1 Place adrop of distilled water on slide

2 Emulsify acolony of the test organism to make suspension.

3 Add adrop of plasma to the suspensions, and mix gently. Look for clumping of the organisms within

10 seconds.

Test tube method

1. Take small test tubes and add plasmainto tube.
3. Add the test broth culture to tube.

4. After mixing gently, incubate the tubes at 35-370C. Examine for clotting after 24 hour. Note: When
looking for clotting, tilt each tube gently.

Results clotting of tube contents.. . ......... S. aureus

No clotting or fibrinclot .. ......... Negative
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Indole test

The indole test screens for the ability of an organism to degrade the amino acid tryptophan and produce
indole. It is important in the identification of Enterobacteriacaea. Few colonies of the culture will be
inoculated into peptone water and incubated at 370C for 24 hours. Few drops of indicator (Kovac‘s
reagent) will be added and the Colour change will be then observed. If the layer of indicator reagent

turnsto red within 1 minute, it isindole positive and if it remains yellow it isindole negative

Urease test

The urease test identifies those organisms that are capable of hydrolyzing urea to produce ammonia and
carbon dioxide. It is primarily used to distinguish urease-positive bacteria from other
Enterobacteriacaea. Urea agars will be inoculated heavily over the entire surfaces of the slant and then
incubated at 370 c for 3-12 hours. A urease-positive culture produces an akaline 55 the medium color
become red and Urease-negative organisms do not change the color of the medium, which is pale
yellow-pink.

Triple Sugar Iron (TSl) Agar Slant

Triple sugar iron agar is used for the differentiation of enteric pathogens by ability to determine
carbohydrate fermentation and hydrogen sulphide production. using a sterile inoculating needle, stab the
butt of the LIA dlant twice then streak back and forth along the surface of the agar with the organism.
Incubate at 370 c for 18 to 24 h. If acid slant-acid butt (yellow-yellow): glucose and sucrose and/or
lactose fermented. If alkaline slant—acid butt (red-yellow): glucose fermented only. If akaline slant—
alkaline butt (red—-red): glucose not fermented. The presence of black precipitate (butt) indicates

hydrogen sulfide production, and presence of splits or cracks with air bubbles indicates gas production.
Citrate utilization test citrate using Simmon’s agar

The citrate test screens a bacteria isolate for the ability to utilize citrate as its carbon and energy source.
A positive diagnostic test rests on the generation of akaline by-products of citrate metabolism. The
subsequent increase in the pH of the medium is demonstrated by the color change of a pH indicator.
Pick a single isolated colony and lightly streak the surface of the slant, then incubated at 370 c
aerobically for 18 to 48 hours. Blue color indicates a positive reaction and green color indicate negative

reaction.
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Motility Test (using motility agars)

This medium is used for checking the motility of organisms. Low agar concentration alows free
movement of bacteria. Motility agar will be prepared and inoculated with a straight inoculating needle
making a single stab about 1-2cm down into the medium. The motility will be examined after 35-370 ¢
for 24 hour. Motility will be indicated by the presence of diffuse growth (appearing as coloring of the

medium) away from the line of inoculation.

Lysine decarboxylase (LDC)

The acids produced by the bacteria from the fermentation of glucose will initialy lower the pH of the
medium and cause the pH indicator to change from purple to yellow. The acid pH 56 activates the
enzyme that causes decarboxylation of lysine to amines and the subsequent neutralization of the
medium. This results in another color change from yellow back to purple. Bacteria that decarboxylate
lysine turn the medium purple. In addition bacteria that produce H2S appear as black colonies.

Oxidase test

The Oxidase test is used to assist in the identification of bacteria which produce the enzyme cytochrome
Oxidase. Piece of filter paper is soaked with a few drops of Oxidase reagent. A colony of the test
organism is then smeared on the filter paper. When the organism is Oxidase producing, the

phenylenediamine in the reagent will be oxidized to a deep purple color.

4. Antimicrobial susceptibly tests
Disc diffusion susceptibility tests

Disc diffusion techniques are used by most laboratories to test routinely for antimicrobial susceptibility.
A disc of blotting paper is impregnated with a known volume and appropriate concentration of an
antimicrobial, and this is placed on a plate of susceptibility testing agar uniformly inoculated with the
test organism. The antimicrobial diffuses from the disc into the medium and the growth of the test
organism is inhibited at a distance from the disc that is related to the susceptibility of the organism.
Strains susceptible to the antimicrobial are inhibited at a distance from the disc whereas resistant strains
have smaller zones of inhibition or grow up to edge of the disc.

Test Inoculums Preparation
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» 3to 5 pure colonies of the same morphological type will be selected from blood agar plate. The
colonies are transferred into a tube containing 4 to 5 ml of Tryptone soy broth.

» Theturbidity of the broth culture will be adjusted with 0.5 McFarland standards.

» The dried surface of a Mueller-Hinton agar plate is inoculated by streaking the swab over the
entire sterile agar surface.

» Left for 3 to 5 minutes, but no more than 15 minutes, to alow for any excess surface- moisture

to be absorbed before applying the drug impregnated disks.
Application of Disksto Inoculated Agar Plates

» The predetermined series of antimicrobial disks is dispensed onto the surface of the inoculated
agar plate.
» Theplates areinverted and placed in an incubator at 37 degree centigrade

Interpreting Results

After 16 to 18 hours of incubation, each plate is examined. The diameters of the zones of complete
inhibition are measured, including the diameter of the disk. Zones are measured to the nearest whole

millimeter, using sliding calipers which is held on the back of the inverted plate.
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Annex VI: Questionnaire

Addis Ababa University College of Health Sciences, Department of Medical Laboratory Science.
Questionnaire for the demographic characteristics and assessment bacterial profile and antimicrobial
resistance pattern among cancer patients who are taking chemotherapy attending at Tikur Anbessa
hospital. This information is only used for the study and the information will be kept confidentially.
Circle or write on the space provided.

Facility name Year __ Participant code Participants address (Sub city) Telephone
signature Data collector name date signature

I. Characteristics of the Study participants

1. Age P V[ oL L £

2. Sex A) Mae B) Female

3. Marital status A)single B) Married C) Divorced D) widowed

4. Occupational status A)civil servant B) merchant C)House wife D) farmer
E) others

5. Educational status A) No forma education B) Primary C) Secondary
D)Tertiary

6. What Type of chemotherapy do youtake? | .......cccovviiii it e,

7. type of malignancy A, hematologic B, solid

8. Hospital admission A, yesB, No

9.Ward of thepatients |

10. Duration of hospital stay | o

11. Stage of cancer A) Advanced B) Early
12. Grading of cancer A) gradel B) grade2 C) grade 3 D) Not recorded
13. Previous antibiotic therapy A,YesB, NO

14. Do you have experience of tobacco or | A, yes B, No
smoke?
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[1. Laboratory Data

15. Date of specimen collection

16. Gram stain result

17. Biochemical test

18. Organism isolated

19. Drug susceptibility pattern

A.Sensitiveto ..o
B. Intermediateto .......c.covviiii i,
C.RESISANCET0. ..o,

Name of principal investigator

Signature

NA90 AN LLACA:E af 4270 DAS P 9T ANCHPS LN TheA NTh-HCO £96 9 ¢ aer P
14T ("Bacteria profile and antimicrobial resistance pattern among cancer patients who attended a

black lion hospital” A2 aR1f £ P& apigd R, AT MNO7ALIDIAN? Nk ATEEF 277 2N aeg®

0 hett A JOAL, Lot

T.& ag I,

1 0LTL e,
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3 ¢ oMPrue > 1.2A10/F 2. 210/F
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