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Introduction
Cancer, an expansive term used to describe a plethora of diseases, 
is an abnormal condition in which the cells of the body divide 
and spread at an alarming rate. With an estimated 8 million 
deaths and 32 million cases diagnosed in between 2011 and 2015 
and 14 million infected individuals worldwide in 2012 alone 
cancer is the leading cause of mortality and morbidity and war-
rants serious investigation and intervention in a global scale.1-3

Over a hundred types of cancer are recognized by the National 
Cancer Institute.4 Just like the disease, treatment of cancer is also 
highly unique and is provided based on the needs of the patients, 
the tumor size, location of the tumor, and also the stage of the 
disease progression. Patients’ general health and wellbeing are 
also taken into consideration and their preferences for the 
options are available.5 Some treatment measures, especially 

chemotherapy and radiation therapy, prevent the bone marrow 
from making blood cells that are essential for fighting microbes 
increasing the chance of developing an infection.6,7

In medicine, a wound is a form of physical trauma caused 
either due to puncture of the skin or due to blunt force.8 An 
infection, however, is the successful invasion and proliferation 
of healthy tissue of the body resulting in the formation of pus. 
The wound can be colonized by a wide array of organisms and 
is influenced by factors such as a type, depth, location, and level 
of tissue perfusion and also the antimicrobial efficacy of the 
host immune response.9 In cancer, infection is mostly associ-
ated with surgery, seen in 2.0% to 20.0% of the cases, and fun-
gating tumors, characterized by leaking ulcerative lesions with 
an unpleasant smell, bleeding, and itching.10,11 Infection is the 
most important cause of complications in cancer and infection 
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caused by antibiotic resistant microbes results in prolonged 
hospital stays and more expensive treatment.12,13

Among cancer patients, the wide prescription of the broad-
spectrum antibiotics as prophylaxis has altered the composition 
of normal flora and resulted the emergence of arrays of multi-
drug resistant (MDR) pathogens including methicillin-resist-
ant Staphylococcus aureus (MRSA), vancomycin-resistant 
Enterococci (VRE).14,15 Many unusual pathogens infect 
patients with underlying immunodeficiencies, especially 
patients with hematological malignancies with some of them 
assuming increasing importance in cancer.16 Knowledge of 
infectious etiology and appropriate antimicrobial agent can 
significantly improve the treatment but this information is not 
easily available in Nepal. Hence this study aimed to investigate 
the drug resistance patterns of microbes infecting wounds in 
patients with underlying malignancy and determine any sig-
nificant association between various possible risk factors.

Materials and methods
Study design and population: This cross-sectional study was 
conducted in B.P. Koirala Memorial Cancer Hospital 
(BPKMCH) from September to November 2018. BPKMCH 
is the first national cancer centre of its kind, established in 
1992, for the fight against cancer in Nepal. It is currently the 
largest referral hospital for cancer cases in Nepal. Samples were 
collected in the minor operation theatre of BPKMCH and 
processed in Microbiology Laboratory of the same hospital. 
Socio-demographic and clinical data of the patients were 
obtained using a pre-structured questionnaire following the 
informed consent of the patients/guardians.

Wound sample collection and processing: A total of 183 
wound exudates and pus samples were collected from both the in 
and out patients with diagnosed malignancies. Prior to sample 
collection, the site was cleaned with sterile normal saline if the 
site was open. If the site was not breached, a hypodermic needle 
was used to draw out pus after cleaning the site with 70.0% ethyl 
alcohol. Samples were collected in duplicates. Special care was 
taken to avoid contamination by commensals. The wound speci-
mens were transported to microbiology laboratory within 
20 minutes by placing the swabs in the sterile test tubes having 
0.5 mL of sterile normal saline solution. Collected swabs were 
streaked on blood agar, MacConkey agar and Mannitol Salt agar 
by the sterile inoculating loop. The plates were then incubated at 
37°C for 24 to 48 hours. The preliminary identification was car-
ried out based on colony characters, followed by an array of bio-
chemical tests for the identification of organisms.17

Antibiotic susceptibility, multidrug resistance, and 
methicillin resistance testing: Antibiotic susceptibility testing 
was performed by Kirby-Bauer disk diffusion technique 
according to criteria set by CLSI, 2016.18 The inoculum was 
prepared by picking parts of similar test organisms with a ster-
ile wire loop and suspended in sterile normal saline. The den-
sity of suspension to be inoculated was determined by 
comparison with 0.5 McFarland solution. The test organism 

was uniformly seeded over the Mueller-Hinton agar surface 
and exposed to a concentration gradient of antibiotic diffusing 
from antibiotic-impregnated paper disk into the agar medium 
and incubated at 37°C for 16 to 18 hours. Diameters of the 
zone of inhibition around the discs were measured to the near-
est millimeter using a ruler and classified as sensitive, interme-
diate and resistant according to the standardized table supplied 
by CLSI 2016.18,19 Antibiotic Susceptibility test was performed 
against different classes of antimicrobials: Cephalosporin class 
(cefalexin [30 µg], cefoxitin [30 µg], cefotaxime [30 µg], 
cefepime [30 µg]); Aminoglycosides class (gentamicin [10 µg], 
amikacin [30 µg]); Fluoroquinolones class (ciprofloxacin [5 µg], 
ofloxacin [10 µg]), Glycopeptide class (vancomycin [30 µg]); 
Folate pathway inhibitors (cotrimoxazole [25 µg]); Macrolides 
class (azithromycin [15 µg]), Carbapenem class (imipenem 
[10 µg], meropenem [10 µg]), Polypeptide class (polymyxin-B 
[300 µg]) and Penicillin class (ampicillin [10 µg], amoxicillin/
clavulanic acid [20/10 µg]).

MDR organisms were differentiated based on their ability 
to resist 3 or more classes of antimicrobial agents among the 6 
major classes used in the study.20 Methicillin resistance in S. 
aureus was tested with the help of cefoxitin using disc diffusion 
method and classification was done based on CLSI guide-
lines.18 These drugs were selected based on the prescription 
frequencies and availability in the study area. In order to moni-
tor quality (potency) of disks, a standard strain of S. aureus 
(ATCC-25923) and E. coli (ATCC-25922) were tested at 
regular interval and whenever new batches of antimicrobial 
discs were used.

Data analysis: The data were collected and analyzed for 
descriptive statistics using SPSS version 20.0. The results were 
interpreted in terms of frequencies and percentages. Chi-
Square test was employed to compare the association of differ-
ent variables (socio-demographic data, cancer site, a treatment 
regimen) with wound infection status of the patients and P < 
.01 was considered statistically significant. The results were 
presented using tables and figures.

Results
Distribution of bacterial isolates

Out of the total 81.4% (149/183) growth positive samples, mono 
bacterial growth was noted in 94.0% (140/149) samples, while 
the remaining 6.0% (9/149) samples showed poly bacterial 
growth, bringing the total number of isolates to 158. Among the 
total 158 bacterial isolates, Gram positive bacteria were predom-
inant with 101 (63.9%) isolates, while Gram negative isolates 
made up 36.1% of total isolates. In total, 13 different types of 
bacterial isolates were identified among which S. aureus (43.0%) 
was predominant, followed by E. coli (13.9%) (Figure 1).

In terms of gender-wise distribution, it was noted that 
although the sample distribution ratio of male to female was 
0.84:1, the growth positive ratio of male and female was 1.09:1 
(Table 1). In this study pus sample and wound exudates were 
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collected from patients ranging in age from 10 to 80 years old. 
The highest growth was seen in group 51 to 60 followed closely 
by 61 to 70 and then 41 to 50 (Table 1). A high proportion of 
growth was seen among patients undergoing cancer treatment. 
Out of 149 growth positive samples, the highest proportion 
(34.2%) of the sample was collected from patients who opted 
for surgical intervention. The second highest number of posi-
tive specimens belonged to the patients who received combina-
tion treatment for chemotherapy and surgery. Out of the 
growth negative samples, 91.2% were collected from patients 
who received surgical treatment (Table 2). Among the 158 

total isolates, the largest proportion of the organisms was iso-
lated from the breast (23.4%) among which 29 (78.4%) were 
Gram positive and 8 (21.6%) were Gram negative. A signifi-
cant correlation was noted between the incidence of bacterial 
isolation with the site of cancer (P < .01) (Table 3).

Antibiotic susceptibility testing

Among the 101 Gram positive isolates subjected to antibiotic 
sensitivity testing, the highest proportion of organisms showed 
resistance against ampicillin, with 73 (72.3%) isolates resisting 

Figure 1. Frequency of bacterial isolates in patients with wound infection.

Table 1. Distribution of patients based on socio-demographic characters along with the pattern of infection.

DEMOgRAPhIC 
ChARACTERS

gROwTh NO. (%) NO gROwTh NO. (%) TOTAl NO. (%) P vAlUE

gender P < .01

 Male 78 (52.3%) 6 (17.6%) 84 (45.9%)

 Female 71 (47.7%) 28 (82.4%) 99 (54.1%)

Total 149 (81.4%) 34 (18.6%) 183 (100%)

Age in years  

11-20 3 (2.0%) 6 (17.6%) 9 (4.9%) P < .01

21-30 14 (9.4%) 5 (14.1%) 19 (10.4%)

31-40 24 (16.1%) 6 (17.6%) 30 (16.4%)

41-50 25 (16.8%) 6 (17.6%) 31 (16.9%)

51-60 40 (26.8%) 8 (23.6%) 48 (26.2%)

61-70 34 (22.8%) 3 (8.8%) 37 (20.2%)

71-80 9 (6.0%) 0 (0%) 9 (4.9%)

Total 149 (81.4%) 34 (18.6%) 183 (100%)  
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the drug. Gram positive isolates showed the least resistivity 
toward cefepime (1.0%) (Table 4). Among total 68 S. aureus 
isolates, 55.9% (38) isolates resisted cefoxitin and were deemed 
as MRSA, while the rest 44.1% (30) were methicillin sensitive 
Staphylococcus aureus (MSSA) (Table 4). Out of 14 common 
antibiotics used against Enterobacteriaceae isolates, a high pro-
portion of them resisted ampicillin (77.3%) followed by 

cefalexin (63.6%). Very low resistance was seen against ofloxa-
cin 15.9% followed by cefepime 18.2%. None of the isolates 
resisted imipenem and meropenem (Table 5). Among various 
cephalosporins used against non-lactose fermenting Gram 
negative bacilli (NLF GNB), high degree of resistance was 
seen against cefalexin (92.3%), cefoxitin (92.3%), and cefotax-
ime (84.6%) while cefepime was found to be the most effective 

Table 2. Pattern of growth in various types of cancer treatment.

TyPE OF CANCER TREATMENT gROwTh OF ORgANISM P vAlUE

gROwTh NO. (%) NO gROwTh NO. (%) TOTAl NO. (%)

Chemotherapy 19 (12.8%) 0 (0%) 19 (10.4%) P < .01

Radiation Therapy 0 (0%) 0 (0%) 0 (0%)

Surgery 51 (34.2%) 31 (91.2%) 82 (44.8%)

Chemotherapy and Radiation Therapy 4 (2.7%) 0 (0%) 4 (2.2%)

Chemotherapy and Surgery 42 (28.2%) 0 (0%) 42 (23%)

Radiation Therapy and Surgery 4 (2.7%) 0 (0%) 4 (2.2%)

Chemotherapy, Radiation Therapy and Surgery 9 (6.0%) 0 (0%) 9 (4.9%)

None 20 (13.4%) 3 (8.8%) 23 (12.6%)

Total 149 (81.4%) 34 (18.6%) 183 (100%)

Table 3. Distribution of organisms based on cancer site (N = 158).

CANCER SITE ISOlATED ORgANISM P vAlUE

gRAM-POSITIvE NO. (%) gRAM NEgATIvE NO. (%) TOTAl NO. (%)

Stomach 10 (55.6%) 8 (44%) 18 (11.4%) P < .01

Colorectum 7 (36.8%) 12 (63.2%) 19 (12.0%)

Penis 9 (81.8%) 2 (18.2%) 11 (7.0%)

Uterus 6 (85.7%) 1 (14.3%) 7 (4.4%)

vulva-Cervix 0 (0%) 3 (100%) 3 (1.9%)

Foot 9 (81.8%) 2 (0%) 11 (7.0%)

Esophagus 0 (0%) 1 (100%) 1 (0.6%)

Ovary 3 (100%) 0 (0%) 3 (1.9%)

Breast 29 (78.7%) 8 (21.6%) 37 (23.4%)

head 4 (50.0%) 4 (50.0%) 8 (5.1%)

Mouth 6 (66.7%) 3 (33.3%) 9 (5.7%)

gall Bladder 3 (75.0%) 1 (25.0%) 4 (2.5%)

Neck and Back 3 (33.3%) 6 (66.7%) 9 (5.7%)

lungs 7 (53.8%) 6 (46.2%) 13 (8.2%)

Testes 5 (100%) 0 (0%) 5 (3.2%)

Total 101 (63.9%) 57 (36.1%) 158 (100%)
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drug with only 1 (7.7%) isolate resisting it. Ofloxacin, mero-
penem, and polymyxin-B were found to be highly effective 
with none of the NLF GNB isolates resisting them (Table 6).

Discussion
Out of the total 183 samples examined, growth was seen in 
81.4% (149) samples and the remaining 18.6% (34) samples did 
not show any growth. Although the number of samples 

collected from the female was higher (54.9%), most of these 
samples did not show any growth and the final distribution of 
total culture positive samples (149) among males and females 
was fairly similar (52.3% and 47.7% respectively). The fre-
quency with which infection occurred was higher among the 
males, which was statistically significant (P < .01). There is a 
high degree of variation between this and other studies both in 
terms of positivity rate. The result of this sample distribution 

Table 4. Antibiotic resistance pattern of gram-positive isolates.

ANTIBIOTICS (N = 10) RESISTANT NO. (%) INTERMEDIATE NO. (%) SENSITIvE NO. (%) TOTAl

Cefalexin 56 (55.4%) 16 (15.8%) 29 (28.7%) 101

Cefoxitin 54 (53.5%) 0 (0%) 47 (46.5%) 101

Cefotaxime 44 (43.6%) 15 (14.9%) 42 (41.6%) 101

Cefepime 1 (1.0%) 14 (13.9%) 86 (85.1%) 101

Ampicillin 73 (72.3%) 1 (1.0%) 27 (26.7%) 101

Amoxycillin/Clavulanic Acid 44 (43.6%) 6 (5.9%) 51 (50.5%) 101

Ciprofloxacin 38 (37.6%) 34 (33.7%) 29 (28.7%) 101

Ofloxacin 7 (6.9%) 26 (25.7%) 68 (67.3%) 101

vancomycin 3 (3.0%) 8 (7.9%) 90 (89.1%) 101

Azithromycin 57 (56.4%) 21 (20.8%) 23 (22.8%) 101

Co-trimoxazole 38 (37.6%) 36 (35.6%) 27 (26.7%) 101

Amikacin 29 (28.7%) 9 (8.9%) 63 (62.4%) 101

gentamicin 9 (8.9%) 20 (19.8%) 72 (71.3%) 101

Table 5. Antibiotics resistance pattern of Enterobacteriaceae.

ANTIBIOTICS (N = 44) RESISTANT NO. (%) INTERMEDIATE NO. (%) SENSITIvE NO. (%) TOTAl

Cefalexin 28 (63.6%) 5 (11.4%) 11 (25.0%) 44

Cefoxitin 9 (20.5%) 13 (29.5%) 22 (50.0%) 44

Cefotaxime 18 (40.9%) 15 (34.1%) 11 (25.0%) 44

Cefepime 8 (18.2%) 6 (13.6%) 30 (68.2%) 44

Ampicillin 34 (77.3%) 6 (13.6%) 4 (9.1%) 44

Amoxycillin/Clavulanic Acid 27 (61.4%) 5 (11.4%) 12 (27.3%) 44

Ciprofloxacin 15 (34.1%) 10 (22.7%) 19 (43.2%) 44

Ofloxacin 7 (15.9%) 7 (15.9%) 30 (68.2%) 44

Azithromycin 13 (29.5%) 12 (27.3%) 19 (43.2%) 44

Co-trimoxazole 12 (27.3%) 7 (15.9%) 25 (56.8%) 44

Amikacin 11 (25.0%) 5 (11.4%) 28 (63.6%) 44

gentamicin 7 (15.9%) 10 (22.7%) 27 (61.4%) 44

Imipenem 0 (0%) 0 (0%) 44 (100%) 44

Meropenem 0 (0%) 0 (0%) 44 (100%) 44
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rate is consistent with the result of the study by Masaadeh and 
Jaran, with 52.2% male and 47.8% females among the total 115 
growth positive samples.21 A different picture was seen in a 
study by Rolston and his associates, with females accounting for 
61.0% of the total cases while males accounted for just 39.0%.22

The variation in positivity rate may be due to the difference 
in cultural techniques, sampling procedure and some underly-
ing conditions such as diabetes and the stage of cancer. Use of 
self-prescribed prophylactic antibiotics might have further 
contributed to this. The disparity between the sample collec-
tion ratio and growth positivity ratio of male and female may 
be due to the fact that men are involved in certain occupations 
that increase the risk of trauma and infection. This coupled 
with the fact that many of the females in this study were being 
treated for breast cancer which is dealt with surgery along with 
antibiotic therapy can explain the gap.

Although samples were collected from a diverse age group 
stretching from 10 to 80, most of the participants in the study were 
aged 40+. Furthermore, infection was most commonly seen in the 
age group 51 to 60. This result was statistically significant at 1% 
level of significance. In a study carried out by Raza et al in non-
cancer patients, infection was most common in the age group 21 
to 40.23 However, Mukhtar et al reported an average age of 51 in 
their research among cancer patients with infection.24 Since the 
sample for this study was collected exclusively from patients with 
underlying malignancies, a shift was seen in the age group that 
highlighted the older generation. This is in par with a work of 
Vilar-Compte et al who showed the age ⩾58 greatly increases the 
risk of infection in cancer patients who have undergone surgery.25

Out of 149 growth positive samples, only 6.0% (9) were 
poly-bacterial while a majority, 94.0% (140), were monomicro-
bial. S. aureus was the predominant organism of the poly-bac-
terial infection, while P. aeruginosa and E. coli shared the second 
position. There lies a high degree of variation between the 
results of this study and other similar studies. In a study by 
Rolston et al, polymicrobial infections accounted for 31.0% of 
the cases in surgical site infection (SSI) associated with breast 
cancer,22 whereas another study on pus sample of non-cancer 
patients also recorded multiple growths in 31.5% of cases.26 
This gap in isolation and identification of polymicrobial infec-
tion can be accounted to the fact that most of the patients 
attending the minor OT have had some form of antibiotic 
therapy. This coupled with the fact that only aerobic organisms 
were cultured, leaving out the anaerobes which make up a large 
portion of the isolates found in infection, may explain the rea-
son for the low polymicrobial count.27

In this study, the infection was seen mostly in the cases with 
combined cancer therapy, signifying that this form of combined 
treatment makes an individual more susceptible to various infec-
tions. Lower positivity rates of culture among patients who had 
only surgical interventions may be explained by the fact that 
these patients were under antibiotic therapy and had no other 
intervention in place that could reduce their immune response.

In the present study, a total of 158 isolates were observed 
among which 101 (63.9%) were Gram positive, whereas the 
remaining 57 (36.1%) were Gram negative. As a whole, the 
most prevalent organism was S. aureus which was isolated 68 
(43.0%) times and E. coli was the second most isolated at 

Table 6. Antibiotics resistance pattern of NlF gNB (N = 13).

ANTIBIOTICS RESISTANT NO. (%) INTERMEDIATE NO. (%) SENSITIvE NO. (%) TOTAl

Cefalexin 12 (92.3%) 1 (7.7%) 0 (0%) 13

Cefoxitin 12 (92.3%) 1 (7.7%) 0 (0%) 13

Cefotaxime 11 (84.6%) 0 (0%) 2 (15.4%) 13

Cefepime 1 (7.7%) 2 (15.4%) 10 (76.9%) 13

Ampicillin 13 (100%) 0 (0%) 0 (0%) 13

Amoxycillin/Clavulanic Acid 12 (92.3%) 1 (7.7%) 0 (0%) 13

Ciprofloxacin 2 (15.4%) 2 (15.4%) 9 (69.2%) 13

Ofloxacin 0 (0%) 5 (38.5%) 8 (61.5%) 13

Azithromycin 7 (53.8%) 2 (15.4%) 4 (30.8%) 13

Co-trimoxazole 13 (100%) 0 (0%) 0 (0%) 13

Amikacin 4 (30.8%) 2 (15.4%) 7 (53.8%) 13

gentamicin 6 (46.2%) 3 (23.1%) 4 (30.8%) 13

Imipenem 1 (7.7%) 3 (23.1%) 9 (69.2%) 13

Meropenem 0 (0%) 0 (0%) 13 (100%) 13

Polymyxin-B 0(0%) 0 (0%) 13 (100%) 13
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13.9%. A similar pattern of bacterial isolation was seen in dif-
ferent studies throughout the world. In an Egyptian study con-
ducted by Eldomany and Abdelaziz, regarding the 
characterization and antibiotic susceptibility of Gram negative 
isolates, it was found that E. coli was the most common isolate 
(30.0%) followed by P. aeruginosa (24.0%) and Acinetobacter 
baumannii (18.7%).28 In another study, Mukhtar et al24 found 
organisms like E. coli, P. aeruginosa, Serratia marcescens, A. bau-
mannii, Proteus sp. Enterobacter, Citrobacter sp. etc. but the most 
commonly isolated organism was S. aureus (30). Separate stud-
ies by Rolston et al, Bhat et al, and Uzuka et al also confirmed 
these findings.22,29,30

High prevalence of S. aureus may be due to its distribution 
in the human body. Other normal flora like E. coli, K. pneumo-
niae, Citrobacter sp. were also commonly found in various cases 
of infection. These GNB are commonly found in the GI tract 
of the humans and prevent overgrowth of common organisms. 
Particularly in neutropenic patients, frequent use of antibiotics 
disrupts this delicate balance and can lead to overgrowth of 
such organisms. Organisms like P. aeruginosa and A. baumannii 
were also isolated commonly due to their innate ability to resist 
a plethora of antimicrobial agents, providing it an opportunity 
to grow, where it would normally have out-competed.

Out of the 158 organisms isolated, 37 (23.4%) were from 
the patients with breast cancer. Majority of the organisms iso-
lated from this site were Gram-positive (78.4%). Other sites 
with high infection load were stomach and colorectal cancer at 
18 (11.4%) and 19 (12.0%) respectively. Compared to other 
sites these sites had a higher number of Gram negative isolates 
at 8 (44.4%) and 12 (63.2%) respectively. A significant relation 
was observed between the site of cancer and isolation of organ-
ism (P < .01).

In another study that looked at the prevalence of organism 
based on the site of cancer similar result was seen.22 Higher 
prevalence of Gram negative isolates in cases of colorectal can-
cer and stomach cancer isn’t surprising as the gastrointestinal 
region of the human digestive tract is colonized primarily by 
Gram negative isolates. In case of breast cancer, colonization of 
surgical or fungating wound by the normal flora of the skin, 
most commonly Gram positive isolates like S. aureus, may have 
led to increased isolation of these organisms.

The most effective antibiotic for Gram positive organism in 
this study was vancomycin (89.1%) followed by cefepime 
(85.1%), gentamicin (71.3%), ofloxacin (67.3%) and amikacin 
(62.3%), whereas azithromycin (22.8%), ampicillin and co-tri-
moxazole (26.7%), ciprofloxacin and cefoxitin (28.7%) had the 
lowest efficacy. None of the S. aureus isolates were resistant to 
vancomycin which is consistent with previous works, as most of 
the studies have shown that drugs like vancomycin and gen-
tamicin have high efficacy but azithromycin, ampicillin, and 
co-trimoxazole have lower efficacy.31-33

A total of 55.9% of the S. aureus isolates resisted cefoxitin 
and were Oxacillin-resistant and hence termed as MRSA. 
Distribution of MRSA in the present study was slightly higher 

than other studies, as studies by Rolston et al and Bhat et al 
both recorded a MRSA isolation rate of 40.0%.22,29 The Gram-
negative isolates exhibited a high degree of sensitivity toward 
imipenem (93.0%) and cefepime (70.0%). Ampicillin was the 
least effective drug for treating Gram-negative infection as 
82.5% of isolates resisted it. A high degree of resistance was 
seen against the first 3 generations of cephalosporins.

Polymyxin-B and meropenem were the most effective anti-
microbials for NLF GNB. A high degree of sensitivity was also 
seen toward imipenem, cefepime, and ciprofloxacin. Ampicillin 
and co-trimoxazole were ineffective for NLF GNB infections. 
The efficacy of the first 3 generations of cephalosporins was 
also minimal. These results are consistent with a study carried 
throughout the world by Eldomany and Abdelaziz which 
showed that these pathogens were most sensitive to ciprofloxa-
cin, meropenem, and imipenem while they showed the lowest 
sensitivity toward ampicillin, cefotaxime, and cefoxitin.28

Isolates resistant to at least 3 classes of potentially effective 
anti-microbials were considered MDR in the study.20 In this 
study out of 158 bacterial isolates, 87 (55.1%) organisms were 
found to be MDR. Among the MDR organisms, Gram-
positive isolates accounted for 60.0% while Gram-negative iso-
lates accounted for the remaining 40.0%. All of the NLF GNB 
organisms (P. aeruginosa and A. baumannii) were MDR. A 
similar pattern of MDR was seen among other studies con-
ducted in Nepal and in other countries. In an Ethiopian study 
by Hailu et al, MDR was observed in 54.3% of total cases. A 
similar prevalence of MDR was observed among S. aureus 
(48.0%) and E. coli (63.6%) in the study.34 In a study by Mahat 
et  al in Nepal, MDR was seen in 62.3% of the cases, while 
96.0% of A. baumannii and 68.0% of P. aeruginosa were MDR.35

As compared to other studies, a higher degree of resistance 
was shown by the isolates in the present study. Patients with 
the underlying condition of malignancies are constantly sub-
jected to antibiotic prophylaxis and treatment that can lead to 
the different patterns of sensitivity among the isolates observed.

Conclusion
The main culprit of wound infection was S. aureus followed by E. 
coli, CONS, and E. faecalis. MDR was shown by 53.8% isolates 
and 56.0% of the S. aureus isolates were MRSA. Infection was 
most commonly seen in patients undergoing treatment especially 
among those who opted for surgery. Therefore, regular monitor-
ing of MDR and MRSA pathogens should be done among the 
clinical isolates not only for therapy but to monitor the spread of 
resistant organisms throughout the hospital and community. 
Cancer and its treatment predispose an individual to infection; 
hence proper prophylactic measures should be designed based on 
studies like this. Anaerobic culture and molecular characteriza-
tion of the isolates are further recommended.
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