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ABSTRACT

RESUMO

Objectives: To evaluate the prevalence of microorganisms isolated from blood cultures samples from the Intensive Care Units and 
Coronary Unit;Define the profile of susceptibility to antimicrobial strains of isolated bacterial straind. Methods: Were data collected 
from all positive blood cultures of ICU’s Adult, Neonatal and UC in a private hospital in Juiz de Fora, Minas Gerais, Brazil, from January 
2017 to January 2019. Results: 3536 samples from blood cultures were found, where 2464 (69,7%) were negative and 1072 (30,3%) 
were positive for some microorganism. Among the positive samples, a higher prevalence was observed among males (540/50,4%). The 
most prevalente microorganisms were Staphylococus spcoagulase negativa (55,5%), Klebsiella pneumoniae (7,2%), Staphylococus 
aureus (5,4%), Serratia marcescens (4,7%), Escherichia coli (3,9%), Acinetobacter baumannii(3,6%), Pseudomonas aeruginosa (2,4%), 
Gram-positive bacilli (2,4%), Candida parapsilosis (2,2%), Enterobacter cloacae (2,0%), Enterococcus faecalis (1,4%) and Candida 
albicans(1,3%). Among the Gram-positive bactéria, erythromycin, along with oxacilin, clindamycin and quinolones, were the antimicrobials 
with the highest degree of resistence. Among the Gram-negative drugs, cephalosporins and quinolones were the least effective drugs, 
although carbapenems showed na importante resistance. Conclusion: This study alerts to the high degree of multidrug resistance to 
antimicrobial strains drom ICU and UC, and to the increasing development of negative coagulase species in blood cultures, demonstrating 
a current worrying scenatio and the need development of a new drugs and new control measures.

Keywords: Sepsis; Bacterial drug resistance; Antimicrobial susceptibility testing.

Objetivos: Avaliar a prevalência de micro-organismos isolados de amostras de hemoculturas provenientes das Unidades de Terapia 
Intensiva; Definir o perfil de suscetibilidade aos antimicrobianos das cepas bacterianas isoladas. Métodos: Foram coletados dados de 
todas as hemoculturas positivas das UTI’s Adulto, Neonatal e UC de um hospital privado, em Juiz de Fora, Minas Gerais, Brasil, de janeiro 
de 2017 a janeiro de 2019. Resultados: Foram encontradas 3536 amostras de hemoculturas onde 2464 (69,68%) foram negativas e 
1072 (30,32%) positivas para algum micro-organismo. Dentre as amostras positivas, observou-se prevalência entre o sexo masculino 
(540/50,4%). Os microrganismos prevalentes foram: Staphylococus sp coagulase negativa (55,5%), Klebsiella pneumoniae (7,2%), 
Staphylococus aureus (5,4%), Serratia marcescens (4,7%), Escherichia coli (3,9%), Acinetobacter baumannii (3,6%), Pseudomonas 
aeruginosa (2,4%), Bastonetes Gram positivos (2,4%), Candida parapsilosis (2,2%), Enterobacter cloacae (2,0%), Enterococcus faecalis 
(1,4%) e Candida albicans (1,3%). Dentre as bactérias Gram positivas, a eritromicina, juntamente com a oxacilina, clindamicina e as 
quinolonas, foram os antimicrobianos que apresentaram maior grau de resistência. Já entre os Gram negativos, as cefalosporinas e 
quinolonas foram as drogas menos efetivas, apesar de os carbapenêmicos terem apresentado uma resistência importante. Conclusão: o 
presente estudo alerta para o elevado grau de multirresistência aos antimicrobianos das cepas advindas das UTI’s e UC, e ao crescente 
desenvolvimento de espécies coagulase negativas em hemoculturas, demonstrando um cenário atual preocupante e a necessidade 
de desenvolvimento de novas drogas e novas medidas de controle

Palavras-chave: Sepse; Farmacorresistência Bacteriana; Testes de Sensibilidade a Antimicrobianos por Disco-Difusão.
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 INTRODUCTION

Bloodstream infections (BSI) are related to unfavorable health 
outcomes. In Brazil, through the Brazilian SCOOPE study, about 40% 
of mortality was observed among patients with BSI1. The presence 
of bacteria or fungi in the bloodstream is called bacteremia and 
fungemia, respectively2. Intravascular devices, genitourinary tract, 
respiratory tract, intestine, biliary tract, intra-abdominal abscess, and 
unknown sites are the most common sources of BSI3,4.

The body’s response to the infectious agent occurs through signs 
and symptoms of the disease, such as the systemic inflammatory 
response syndrome, regardless of whether blood culture is positive 
or not. This set of responses is called sepsis. This, in turn, promotes 
organic dysfunction and puts the patient’s life at risk. Despite the 
precariousness of studies on incidence and prevalence related to 
sepsis in Brazil, it is known that this syndrome is considered a major 
public health problem in intensive care units (ICUs), generating high 
costs for health systems3,5, 6.

The blood culture test is the gold standard for the detection 
of microorganisms in the blood. This has a high predictive value 
of infection since it is possible to detect the presence of viable 
microorganisms in the bloodstream. Its positivity is a relevant 
indicator of BSI and the identification of the causative pathogen 
is of utmost importance since it helps in the therapeutic choice3,5. 
Therefore, inadequate therapeutic regimens induce selective 
pressure, which results in increased resistant strains, increased 
hospitalization costs, and higher mortality rates, especially in 
critically ill patients6, 7, 8,9.

In view of the above, the aim of the present study was to assess 
the prevalence of isolated microorganisms in blood samples from 
patients in the ICUs and Coronary Care Unit (CCU) of a private 
hospital in the city of Juiz de Fora, Minas Gerais, and to evaluate 
the susceptibility profile to the antimicrobials of the isolated bacterial 
strains, thus contributing to research in the area of   prevention of BSI, 
in addition to encouraging the Rational Use of Medicines.

 METHODS

This is a descriptive, cross-sectional retrospective study and 
aimed to analyze blood culture samples performed in the clinical 
analysis laboratory of a private hospital located in the city of Juiz de 
Fora, Minas Gerais, from January 2017 to January 2019 .

As an inclusion criterion, all samples of positive blood cultures 
were considered. The data that are part of the research were 
obtained through the digital files of the laboratory software Shift Lis® 
used by the laboratory. As this is a statistical analysis of data from 
exams already performed, this research represents minimal risks to 
patients, but significant in relation to the manipulation of digital data.

This study was previously approved by the Research Ethics 
Committee in accordance with Resolution 196/96 of the National 
Health Council under Opinion number 3.735.713.

The included blood cultures were automatically detected by the 
BACT/ALERT® 3D 60 device from bioMérieux, with subsequent 
identification and antibiogram in the Vitek® 2 Compact system 
from bioMérieux with GN identification cards for Gram-negative 
fermenters and non-fermenters with antibiogram cards AST-N238 
and AST-N239, GP for Gram-positive and its complementary 
antibiogram card AST-P585, in addition to the YST for yeast 
identification10.

 RESULTS

A total of 3536 blood culture samples were collected from the 
ICUs and CCUs over a two-year period, 2590 (73.3%) from the Adult 
ICU, 540 (15.3%) from the Neonatal ICU and 406 (11.5%) from the 
CCU. Of the total samples collected, 1072 (30.3%) showed positive 
growth and included the present study.

According to Table 1, among the samples analyzed, 540 
(50.4%) were male patients, while 532 (49.6%) were female. It was 
also observed that more than 80% of the patients were 60 years 
old or older.

In the Adult ICU, 865 samples were positive, which correspond 
to 80.7% of the total samples analyzed. The rest of the samples came 
from CCU (113/10.5%) and Neonatal ICU (94/8.8%).

Of the 1072 samples studied, 44 showed concomitant growth 
of two microorganisms, totaling 1116 isolated microorganisms. Of 
these, 704 (63.1%) were Gram-positive cocci, 327 (29.3%) were 
morphotintorially classified as Gram-negative rods, 58 (5.2%) 
presented as fungal forms and 27 (2.4%) like Gram-positive rods.

According to Table 2, the prevalent microorganisms were: 
Staphylococcus sp.coagulase-negative (55.5%), Klebsiella 
pneumoniae (7.2%), Staphylococcus aureus (5.4%), Serratia 
marcescens (4.7 %), Escherichia coli (3.9%), Acinetobacter 
baumannii (3.6%), Pseudomonas aeruginosa (2.4%), Gram- positive 
rods (2.4%), Candida parapsilosis (2.2%), Enterobacter cloacae 
(2.0%), Enterococcus faecalis (1.4%) and Candida albicans (1.3%).

The isolates belonging to the genus Staphylococcus sp.were 
prevalent (666/59.7%), followed by the order Enterobacteriales 
(237/21.2%), Gram- negative non-fermenting rods (78/7.0%), fungi 
(57/5.1%), Gram-positive bacilli (27/2.4%), and Gram-positive cocci 
of the genus Enterococcus sp. (19/1.7%) as described in Table 2.

Among staphylococci, in Table 3 we have their sensitivity profile, 
where the greatest resistance found was oxacillin (82.9%), followed 
by erythromycin (76.7%). As for quinolones, 78.3% of staphylococci 
were resistant to norfloxacin, 72.6% to ciprofloxacin, 68.6% to 
levofloxacin and 50.8% to moxifloxacin.
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n= 1072 /100 %
Gender
Male 540/50.4%
Female 532/49.6%

Age
Less than 1 year 11/ 1.0%
From 1 to 9 years old 75/7.0%
From 10 to 19 years old 12/1.1%
From 20 to 29 years old 14/1.3%
From 30 to 39 years old 22/2.0%
From 40 to 49 years old 11/1.0%
From 50 to 59 years old 63/6.0%
From 60 to 69 years old 165/15.4%
From 70 to 79 years old 240/22.4%
Older than or equal to 80 years old 459/42.8%

Table 1 . Demographic characteristics of the sample

Source: Elaborated by the authors

In the susceptibility test to antimicrobials, microorganisms 
belonging to the order Enterobacteriales had a high resistance index. 
Among cephalosporins, 74.3% showed resistance to cefuroxime, 
61.5% to cephalothin, 58.2% to ceftriaxone, 55.8% to ceftazidime, and 
53.6% to cefepime. Regarding quinolones, 46.2% of enterobacteria 
showed resistance to nalidixic acid, 41.8% to ciprofloxacin, and 
23.1% to norfloxacin; 82.1% of the strains were resistant to ampicillin 
and 68.1% to ampicillin with sulbactam; 23.1% were resistant to 
sulfamethoxazole with trimethoprim; 19.8% of enterobacteria were 
resistant to amikacin and gentamicin. It was also observed a high 
resistance of these enterobacteria to carbapenems, where 40.1% 
were resistant to meropenem, 30.7% to imipenem, and 2.1% to 
ertapenem. Finally, 57.4% were resistant to cefoxitin, 38.5% to 
nitrofurantoin, 35.9% to piperacillin with tazobactam, 30.3% to colistin, 
and 10.9% to tigecycline. Such data were described in Table 4.

Of the 237 isolated enterobacteria, 14.4% (34/237) had a beta-
lactamase resistance mechanism of the extended-spectrum (ESBL). 
Of these, 73.5% (25/34) were K. pneumoniae and 26.5% (9/34) E.coli.

In the analysis of the antimicrobial susceptibility profile of non-
fermenting Gram-negative rods, a high percentage of resistance was 
observed. Among cephalosporins, 100% of the strains analyzed were 
resistant to cefuroxime, 76.3% to ceftriaxone, 67.1% to cefepime, and 
65.4% to ceftazidime. As for quinolones, 100% of the non-fermenters 
were resistant to nalidixic acid, levofloxacin, and norfloxacin, while 68% 
were resistant to ciprofloxacin. Regarding aminoglycosides, 48.7% of 
the bacteria showed resistance to gentamicin and 31.4% to amikacin. 
Among the carbapenems, 66.7% were resistant to imipenem and 40% 
to meropenem. 100% of the strains were resistant to nitrofurantoin, 
cefoxitin, and amoxicillin with clavulanic acid. The resistance of these 
non-fermenters extends to tigecycline and piperacillin with tazobactam 
with 39.2% and 6.6% resistance, respectively, according to Table 5.

Among the 19 strains of isolated enterococci, 100% showed 
resistance to clindamycin, streptomycin, and high-concentration 
gentamicin. Among quinolones, it was observed that 100% of the 
bacteria were resistant to moxifloxacin, 63.2% to norfloxacin, and 42.1% 
to ciprofloxacin. In addition to these antimicrobials, some strains were 
also tested for vancomycin and ampicillin, with 100% of them showing 
resistance to vancomycin and 10.5% to ampicillin, as described in Table 6.

DISCUSSION

In a study by Rodriguéz et al. (2011) 1045 blood cultures of 
clinical interest were analyzed, of which 375 (35%) were positive for 
some pathogen and 670 (65%) were negative. According to Chen et 
al. (2015) and Weiss et al. (2016), the proportionality of positivity of 
blood cultures remains, where the rate of positivity varies between 
10% and 30%. Thus, it is possible to state that the results obtained in 
the present study were compatible: Of the total of 3536 blood culture 
samples, 2464 (69.7%) had a negative result, while 1072 (30.3%) 
were positive for the growth of some microorganism.

The present study showed that the positive blood cultures analyzed 
had a higher incidence in males 540 (50.7%) compared to females 532 
(49.3%). Corroborating this result is the study performed by Sousa et al 
(2014) in which test results from 170 positive blood cultures of patients 
hospitalized in the ICU were evaluated, where about 56.0% were male 
and 43.0% of women. According to Couto et al (2011), this is probably 
due to the fact that female hormones, especially estrogen, promote 
a better immune response to women. In addition, Wang et al. (2015) 
showed that about 60.0% of severe sepsis occurred in patients over 60 
years of age, calling attention to the high percentage of elderly people 
with positive blood cultures found in this study.

According to Morello et al. (2019) and Takeshita et al. (2019) 
coagulase-negative staphylococci were the most commonly isolated 
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n=1116 /100%
Staphylococcus sp coagulase negativa 619 55.5%
Klebsiella pneumoniae 80 7.2%
Staphylococcus aureus 60 5.4%
Serratia marcescens 52 4.7%
Escherichia coli 43 3.9%
Acinetobacter baumannii complex 40 3.6%
Pseudomonas aeruginosa 27 2.4%
Bacilos Gram Positivos 27 2.4%
Candida parapsilosis 25 2.2%
Enterobacter cloacae 22 2.0%
Enterococcusfaecalis 16 1.4%
Candida albicans 14 1.3%
Proteus mirabilis 11 1.0%
Enterobacter aerogenes 8 0.7%
Candida glabrata 7 0.6%
Candida famata 7 0.6%
Providencia stuartii 4 0.4%
Pseudomonas putida 4 0.4%
Staphylococcus sp.alfa hemolítico 3 0.3%
Micrococcus luteus 3 0.3%
Morganella morganii 3 0.3%
Grupo Salmonella 3 0.3%
Burkolderia cepacea 3 0.3%
Stenotrophomonas maltophilia 2 0.2%
Streptococcus pyogenes 2 0.2%
Staphylococcus anginosus 2 0.2%
Klebsiellao xytoca 2 0.2%
Enterobacter gergoviae 2 0.2%
Enterococcus faecium 2 0.2%
Citrobacter braaki 2 0.2%
Acinetobacter lwoffii 2 0.2%
Actinomyces naeslundii 2 0.2%
Sphingomonas paucimobilis 1 0.1%
Streptococcus salivarius 1 0.1%
Serratia rubidea 1 0.1%
Streptococcuspneumoniae 1 0.1%
Streptococcusmitis 1 0.1%
Serratia fonticola 1 0.1%
Streptococcus agalactiae 1 0.1%
Paenibacillus macerans 1 0.1%
Pseudomonas stutizeri 1 0.1%
Kocuria kristinae 1 0.1%
Enterococcus gallinarum 1 0.1%
Enterobacter asburiae 1 0.1%
Citrobacter freudii 1 0.1%
Candida haemulonii 1 0.1%
Candidaguilliermondii 1 0.1%
Aeromonas hydrophila 1 0.1%
Streptococcus sobrinus 1 0.1%

Table 2 . Prevalence of microorganisms

 Fonte: elaborada pelos autores.
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 R I S
AMP 5/12 (41.7%) 7/12 (58.3%)
FUS 101/597 (16.9%) 96/597 (16.1%) 400/597 (67.0%)
CIP 440/606 (72.6%) 35/606 (5.8%) 131/606 (21.6%)
LVX 35/51 (68.6%) 16/51 (31.4%)
GEN 197/654 (30.1%) 60/654 (9.2%) 397/654 (60.7%)
NOR 470/600 (78.3%) 3/600 (0.5%) 127/600 (21.2%)
NIT 1/51 (2.0%) 50/51 (98.0%)
SUT 1/66 (1.5%) 65/66 (98.5%)
TIG 637/637 (100.0%)
CLI 434/655 (66.3%) 23/655 (3.5%) 198/655 (30.2%)
ERI 511/666 (76.7%) 6/666 (0.9%) 149/666 (22.4%)
DAP 5/5 (100.0%)
OXA 542/654 (82.9%) 112/654 (17.1%)
PEN 8/15 (53.3%) 7/15 (46.7%)
LNZ 1/485 (0.2%) 484/485 (99.8%)
RIF 110/653 (16.8%) 21/653 (3.2%) 522/653 (80.0%)
VAN 2/664 (0.3%) 662/664 (99.7%)
MOX 303/597 (50.8%) 166/597 (27.8%) 128/597 (21.4%)
TEC 7/7 (100.0%)

Table 3 . Staphylococcus susceptibility profile

Source: Elaborated by the authors.
Legend: R - Resistant; I - Intermediate; S - Sensitive; AMP -Ampicillin; CIP - Ciprofloxacin; CLI - Clindamycin; DAP - Daptomycin; ERI -Erythromycin; FUS: 
Fusidic acid; GEN - Gentamycin; LVX - Levofloxacin; LNZ - Linezolid; MOX - Moxifloxacin; NOR - Norfloxacin; NIT - Nitrofurantoin: OXA - Oxacillin; PEN - 
Penicillin G; RIF - Rifampicin; TEC - Teicoplanin; TIG - Tigecycline; VAN - Vancomycin; SUT - Sulfamethoxazole with trimethoprim.

 R I S
AMI 47/237 (19.8%) 8/237 (3.4%) 182/237 (76.8%)
AMC 6/13 (46.2%) 7/13 (53.8%)
NAL 6/13 (46.2%) 7/13 (53.8%)
AMP 119/145 (82.1%) 1/145 (0.7%) 25/145 (17.2%)
CFL 8/13 (61.5%) 5/13 (38.5%)
CIP 99/237 (41.8%) 25/237 (10.5%) 113/237 (46.7%)
COM 127/237 (53.6%) 4/237 (1.7%) 106/237 (44.7%)
CRO 138/237 (58.2%) 99/237 (41.8%)
CRX 176/237 (74.3%) 9/237 (3.8%) 52/237 (21.9%)
ERT 3/146 (2.1%) 143/146 (97.9%)
GEN 47/237 (19.8%) 3/237 (1.3%) 187/237 (78.9%)
MER 95/237 (40.1%) 142/237 (59.9%)
NOR 3/13 (23.1%) 10/13 (76.9%)
NIT 5/13 (38.5%) 2/13 (15.4%) 6/13 (46.1%)
PPT 65/181 (35.9%) 13/181 (7.2%) 103/181 (56.9%)
SUT 3/13 (23.1%) 10/13 (76.9%)
SBA 94/138 (68.1%) 5/138 (3.6%) 39/138 (28.3%)
CAZ 125/224 (55.8%) 6/224 (2.7%) 93/224 (41.5%)
CFO 128/223 (57.4%) 7/223 (3.1%) 88/223 (39.5%)
IPM 50/163 (30.7%) 5/163 (3.1%) 108/163 (66.2%)
TIG 18/165 (10.9%) 3/165 (1.8%) 144/165 (87.3%)
COL 69/228 (30.3%) 159/228 (69.7%)

Table 4 . Enterobacteriales susceptibility profile

Legend: R - Resistant; I - Intermediate; S - Sensitive
AMI - Amikacin; AMC - Amoxicillin with clavulanate; AMP - Ampicillin, COL - Colistin; CFL - Cephalothin; CIP - Ciprofloxacin; CPM - Cefepime; CAZ - Ceftazidime; 
CFO - Cefoxitin; CRO - Ceftriaxone; CRX - Cefuroxime; ERT - Ertapenem; GEN - Gentamycin; IPM - Imipenem; MER - Meropenem; NAL - Nalidixic acid; 
NOR - Norfloxacin; NIT - Nitrofurantoin; PPT - Piperacillin with tazobactam; SUT - Sulfamethoxazole with trimethoprim; SBA - Ampicillin with sulbactam; 
TIG - Tigecycline.
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 R I S
AMI 11/35 (31.4%) 24/35 (68.6%)
AMC 2/2 (100.0%)
NAL 2/2 (100.0%)
AMP 73/74 (98.6%) 1/74 (1.4%)
CIP 53/78 (68.0%) 25/78 (32.0%)
LVX 1/1 (100.0%)
COM 51/76 (67.1%) 4/76 (5.3%) 21/76 (27.6%)
CRO 58/76 (76.3%) 14/76(18.4%) 4/76 (5.3%)
CRX 74/74 (100.0%)
GEN 36/74 (48.7%) 6/74 (8.1%) 32/74 (43.2%)
MER 14/35 (40.0%) 21/35 (60.0%)
NOR 2/2 (100.0%)
NIT 2/2 (100.0%)
PPT 1/15 (6.6%) 4/15 (26.7%) 10/15 (66.7%)
SUT 2/7 (28.6%) 5/7 (71.4%)
SBA 60/74 (81.0%) 7/74 (9.5%) 7/74 (9.5%)
CAZ 51/78 (65.4%) 3/78 (3.8%) 24/78 (30.8%)
CFO 72/72 (100.0%)
IPM 48/72 (66.7%) 24/72 (33.3%)
TIG 29/74 (39.2%) 10/74 (13.5%) 35/74 (47.3%)
COL 73/73 (100.0%)

Table 5 . Non-fermentation susceptibility profile

Source: Elaborated by the authors.
Legend: R - Resistant; I - Intermediate; S - Sensitive AMI - Amikacin, AMC - Amoxicillin with clavulanate; AMP - Ampicillin; CIP - Ciprofloxacin; CPM - Cefepime; 
CAZ - Ceftazidime; COL - Colistin; CFO - Cefoxitin; CRO - Ceftriaxone; CRX - Cefuroxime; GEN - Gentamicin; IPM - Imipenem; LVX-Levofloxacin; MER - 
Meropenem; NOR - Norfloxacin; NIT- Nitrofurantoin; NAL - Nalidixic acid; PPT - Piperacillin with tazobactam; SUT - Sulfamethoxazole with trimethoprim; 
SBA - Ampicillin with sulbactam; TIG - Tigecycline.

 R I S
AMP 2/19 (10.5%) 17/19 (89,5%)
CIP 8/19 (42.1%) 2/19 (10.5%) 9/19 (47,4%)
NOR 12/19 (63.2%) 7/19 (36,8%)
TIG 19/19 (100,0%)
CLI 19/19 (100.0%)  
ERI 11/19 (58.0%) 4/19 (21.0%) 4/19 (21,0%)
EST-H 7/7 (100.0%)
GEN-H 8/8 (100.0%)
VAN 2/2 (100.0%)
MOX 6/6 (100.0%)

Table 6 - Profile of susceptibility of enterococci

Source: Elaborated by the authors
Legend: R - Resistant; I - Intermediate; S - SensitiveAMP - Ampicillin; CIP - Ciprofloxacin; CLI - Clindamycin; ERI - Erythromycin; EST-H - High concentration streptomycin; 
GEN-H - High concentration gentamicin; LNZ - Linezolid; MOX - Moxifloxacin; NOR - Norfloxacin; TIG - Tigecycline; VAN - Vancomycin.

pathogens and the high prevalence of these can be confirmed during 
the study, with the isolation of 619 species, representing 55.46% of 
the total pathogens isolated from blood cultures. According to Park 
et al. (2015), coagulase-negative staphylococci are responsible 
for 20 to 30% of infections in critically ill patients and are generally 
associated with central catheters and implantable devices. The 
high prevalence of these microorganisms indicates a possible 
contamination at the time of collection, since this pathogen can be 
found in several sites on the body, including the composition of the 

skin microbiota. However, due to the retrospective nature of this 
study, it was not possible to assess whether the detection of this 
pathogen was due to infection or contamination of the samples.

As for the profile of susceptibility to antimicrobials, a study by 
Ruschel et al. (2017) found high staphylococcal resistance to oxacillin, 
erythromycin, clindamycin, and quinolones, corroborating the research.

The main Gram-negative bacilli found in the present study were 
Klebsiella pneumoniae, Serratia marcescens, Escherichia coli and 
Enterobacter cloacae. This prevalence was similar to that reported by 
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Basso et al. (2016), Mota et al. (2018), and Uc-Cachónet al (2019), 
where among the main pathogens classified as Gram-negative bacilli 
were Klebsiella pneumoniae and Escherichia coli.

The high rate of resistance of enterobacteria to cephalosporins, 
quinolones, aminoglycosides, and carbapenems described in this 
study are similar to those reported in a study performed in a teaching 
hospital by Parajuli et al. (2017) and according to UC-Cachón et al. 
(2019), the high rate of resistance to cephalosporins is confirmed.

As for the production of ESBL, the study showed a low 
percentage (14.4%), differing from the study by Myat et al. (2017), 
who found about 38%. However, both studies found a prevalence of 
Klebsiella pneumoniae among strains producing extended-spectrum 
beta-lactamase, followed by Escherichia coli.

The prevalence found of non-fermenting Gram-negative rods 
was Acinetobacter baumannii and Pseudomonas aeruginosa, the 
same as reported by Basso et al. (2016), Mota et al. (2018). In 
addition, the high rate of resistance to quinolones, cephalosporins, 
aminoglycosides, carbapenems described in this study, is 
similar to that described by Moolchandani et al. (2017), where 
the non-fermenters isolated by them showed resistance to the 
same classes of antimicrobials.

When it comes to fungemia, it is noted that the main associated 
fungus is Candida albicans (19,21,22,23). In Brazil, the survey of 
epidemiological data on fungemias in communities and hospitals 
has become increasingly frequent. In their study, Motta et al. (2010), 
reported a prevalence of 4% of fungemia in blood cultures with 
approximately 86% of cases related to species of the genus Candida 
sp. However, according to Silva et al. (2015), the current scenario 
has been showing an increase in the incidence of candidemia 
caused by non-albicans species, mainly by Candida parapsilosis. 
Such studies are in agreement with the present study since it was 
observed a prevalence of about 5% of forms fungi in the positive 
blood cultures analyzed, with a greater frequency of the species 
Candida parapsilosis and Candida albicans.

According to Arias et al. (2010) the most effective lactam beta 
against infections caused by enterococci is ampicillin, corroborating 
the study since this antimicrobial showed 89.5% sensitivity. High 
sensitivity to tigecycline is also noted, reaffirming the choice of this 
drug as a treatment alternative. However, Arias et al. warn that the 
prescription of such a drug should be done with caution since cases 
of resistance have already been reported.

 CONCLUSION

Therefore, it was noted that the prevalence of negative 
coagulase Staphylococcus was prevalent, which serves as a warning 
for a possible infection caused by this microorganism, and should 
be analyzed together with the patient’s clinic, since, according to 

the current literature, they are responsible for contamination of 
blood cultures, resulting from collection errors. In order to discover 
the real etiology of these infections, it is necessary to emphasize 
the correct asepsis of the professionals’ hands in order to maintain 
patient safety and quality of the final result of the sample.

The study revealed a relevant prevalence of fermenting and 
non-fermenting enterobacteria with a high resistance profile to most 
of the antimicrobials used in medical practice, which encourages 
the rational use of medications.

New drugs and new control measures are needed, given that this 
growing resistance has become a worldwide public health problem.
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