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Abstract 

Objective: To determine the main microbial genotypes and their antimicrobial 
resistance and susceptibility profile commonly used in the treatment of onco-
logic patients with febrile neutropenia, carried out through the review of the 
clinical histories of the patients’ medical records at the Hospital do Câncer de 
Muriaé-Fundação Cristiano Varella. Methods: Quantitative research, deter-
mined the susceptibility profile of microorganisms in patients with febrile 
neutropenia from April 2007 to April 2008 by reviewing clinical histories of 
patients’ medical records at the referred hospital. Results: Of the total of 8 pa-
tients evaluated with Gram-negative microorganisms, 50% of the patients 
were female and 50% were male. Of the 18 patients evaluated with Gram-positive 
microorganisms 66% were female and 34% male. Gram-positive bacteria are 
prevalent and cause around 60% of documented bacteremias, although 
Gram-negative bacteria are more common in febrile neutropenic patientes. 
Conclusion: Exaggerated use of antimicrobials in hospitalized patients leads 
to the suppression of drug-sensitive microorganisms from the intestinal flora 
and promotes the persistence and growth of resistant bacteria. The antibiotic 
should be used in a curative manner with other therapeutic measures with the 
determined bacterial infection. 
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1. Introduction 

The main factors that increase environmental carcinogens or allow for a longer 
and longer exposure of humans to these agents, thus contributing to the increase 
in the incidence of cancer, are the urbanization, industrialization and life expec-
tancy of the population [1]. 

Cancer is one of the causes of increased mortality and morbidity in the world, 
with more than ten million new cases and more than six million deaths per year. 
The cancer-related mortality rate corresponds to 15%, and its rates are increas-
ing and high, probably because the disease is diagnosed in advanced stages. The 
number of cancer cases has increased considerably, especially since the last cen-
tury, and is now one of the most important public health problems in the world. 
In these circumstances, it has already been considered an acute and invariably 
fatal disease, and is one of the main causes of death in Brazil [2]. 

Today it is considered a chronic disease, with prospects of cure in most cases. 
Thus, 70% of people affected by cancer can be cured, when the diagnosis occurs 
early and treatment is performed in specialized centers. Diagnosis is a stressful 
time and the chemotherapy protocols used in the treatment, although they offer 
a variety of medical care, do not contemplate the patient and his/her relatives in 
the discovery and confrontation of the diagnosis, causing pain to the patient [3]. 

The objective of this work is to determine the main microbial genotypes and 
their antimicrobial resistance and susceptibility profile commonly used in the 
treatment of oncologic patients with febrile neutropenia, carried out through the 
review of the clinical histories of the patients’ medical records at the Hospital do 
Câncer de Muriaé-Fundação Cristiano Varella. 

1.1. Immune System 

The immune system is a system of defense of the organism, with capacity to 
fight invading microorganisms, to remove dead cells, to renew certain struc-
tures, to reject grafts and immune memory. It is also active against altered cells, 
which arise daily in the body as a result of abnormal mitoses. These cells, if not 
destroyed, can give rise to tumors [4]. 

This defense capability is operationalized by primary immune lymphoid or-
gans, when cells specialized in promoting immune response in the presence of 
non-self antigens are developed. The immune system also maintains the memo-
ry of the first contact, so that, in a second exposure to the same external agent, 
there is induction of a more pronounced response. The innate immunity, respon-
sible for the initial immune response, involves physical barriers, enzymes, com-
plements and cytokines in its humoral component, and neutrophils, basophils, 
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eosinophils, macrophages and natural killer (NK) cells in its cellular component. 
The humoral adaptive immune response operates by antibodies produced by B 
lymphocytes and cellular adaptive immunity is mediated by T lymphocytes 
(suppressors or inducers). Accessory and effector cells capable of destroying 
non-self agents can also be found within phagocytes or even in other cells of the 
immune system [5]. 

1.2. Immune System Cells 

The cells of the immune system are called leukocytes because they are white 
blood cells. The number of leukocytes per milliliter of blood in the normal adult 
is 5000 to 10,000. At birth, the child’s blood contains 20,000 leukocytes/mm3 of 
blood and decreases with life and at 12 years reaches the adult range. This is be-
cause the child does not yet have the natural barriers of the organism completely 
developed, having more facilities to contract infections of diverse natures. For 
this reason it is necessary that there is a larger leukocyte population for the pro-
tection of the child [6]. 

1.3. Neutrophils 

Neutrophils are blood-derived cells originating from a reservoir of bone marrow 
precursor cells through serial divisions and synchronous stages of maturation. 
The rate of neutrophil production is surprisingly high. These cells normally play 
their role in the body’s phagocytic defense as long as its blood count is above 
1000/mm3 [7]. 

They are the most populous leucocytes in the blood, being part of approx-
imately 65% of the leukocytes of the blood, are the main phagocytes and partici-
pate in the inflammatory reaction, being sensitive to chemotactic agents released 
by mast cells, basophils and complement [8]. 

Neutrophil leukocytosis may indicate a bacterial infection, they participate in 
phagocytosis of bacteria and are highly stimulated in an infection of this type, 
called left shunt in the blood count study, which is an examination that analyzes 
the quantitative and morphological variations of the Blood [8]. 

1.4. Fever 

Fever is the controlled elevation of body temperature above normal values for 
the individual. Normal axillary temperature ranges from 36.5˚C in the morning 
to 37.2˚C in the afternoon; The buccal temperature is approximately 0.5˚C more 
than the axillary, and the rectal temperature is 0.8˚C to 1˚C higher than the axil-
lary, that is, 37.8˚C, and can reach up to 38.5˚C [9]. 

However, fever may be defined as a record of axillary temperature greater 
than 38.5˚C or of records greater than 38.1˚C in a period of 12 to 24 hours [7]. 

1.5. Febrile Neutropenia 

Neutropenia occurs when neutrophil counts decrease to values below 1000/mm3 
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in the blood, being an important risk factor in the immunocompromised pa-
tient. Neutropenic patients with fever are more than or equal to 60% likely to 
develop infection when the neutrophil count is below 100/mm3 and a 20% 
chance of developing bacteremia. There is a direct relationship between the 
number of neutrophils in the peripheral blood and the occurrence of infection 
[7]. 

Febrile neutropenia is an infectious emergency in oncology patients. Both 
solid tumors and neoplasms with infiltrations in the bone marrow predispose to 
this type of complication. It may be defined as febrile episodes associated with a 
neutrophil count below 1000/mm3 with a predicted decline of 500/mm3 or less 
[10]. 

The clinical evaluation of the febrile neutropenic patient should focus on po-
tential sites of infection and possible causal agents, assessing the patient’s risk of 
developing infection [7]. 

Most episodes of febrile neutropenia are treated empirically without identifi-
cation of the site or etiologic agent, such as fever of undetermined origin. In the 
other cases of documented infection, several variables are involved in the etiolo-
gy. Factors such as recent hospital admission, previous use of prophylactic or 
therapeutic antimicrobial agents, baseline disease, intensity and time of neutro-
penia, use of long-term central venous catheters or other invasive devices should 
be considered in the determination of initial empirical therapy. The sites most 
commonly involved are pulmonary infections, catheter-related bloodstream in-
fections, skin and soft tissue infections, among others. In general, bacterial 
agents are mainly responsible for infection during febrile neutropenia [11]. 

1.6. Antimicrobials 

Antimicrobials account for approximately 12% of all outpatient prescriptions, 
suggesting an estimated $15 billion a year in these drugs. The unrestrained use 
of antibiotics without careful evaluation of their appropriate indications may 
lead to the growth of resistant strains, that is, to cause a selective mutation of 
microorganisms [12]. 

The pathogenesis of bacterial infection comprises the beginning of the infec-
tious process. Bacteria characterize by their capacity of transmission, adhesion 
and invasion of cells and tissues, toxigenicity and ability to escape from the im-
mune system of the host. Disease occurs if the bacterium or the immunological 
reactions present to it harm the host [13]. 

Among the bacteria, we can highlight the Staphylococcus that frequently he-
molysate the blood, coagulate the plasma and produce a variety of enzymes and 
extracellular toxins. Staphylococci rapidly develop resistance to antimicrobials, 
thus causing therapeutic problems. In infections, there is a localized and painful 
inflammatory reaction, which undergoes central suppuration and heals rapidly 
when the pus is drained [14]. 

Enterobacteriaceae constitute a large heterogeneous group of Gram-negative 
bacteria whose natural habitat is the intestinal tract of humans and animals. 

https://doi.org/10.4236/jbm.2018.61005


H. C. Póvoa et al. 
 

 

DOI: 10.4236/jbm.2018.61005 38 Journal of Biosciences and Medicines 
 

Among the main genera is Escherichia coli. In the hospital setting these bacteria 
are commonly transmitted by instrumentation or by parenteral medications. Its 
control depends on hand washing, rigorous asepsis, sterilization of equipment, 
disinfection, restriction of intravenous therapy and sterile urinary tract [13]. 

1.7. Sensitivity and Resistance to Antimicrobials 

Patients exposed to previous antibiotic use have a higher incidence of 
non-susceptible strains than patients who have not previously received antibio-
tics. Each year, in the United States, 160 million antibiotic prescriptions are 
filled, corresponding to 22.7 million kg, 50% for use in humans and 50% for use 
in animals, agriculture and hydroculture. In a population of 275 million, this 
amounts annually to 30 prescriptions per 100 people and 4.1 kg of antibiotics per 
100 people [15]. 

Although antimicrobial resistance has increased in the last years, there is great 
disparity between the different sites where the studies were carried out, and high 
and low rates of penicillin resistance have been described in nearby geographic 
regions. This is a very worrying situation, considering the great ease of trans-
portation in the present day, where the traffic of people between different locali-
ties can quickly contribute to the dissemination of resistant strains [14]. 

The erroneous antibiotic-therapeutic treatment is a factor of contribution of 
infections that is more discussed at the present time, since it is responsible for 
the development of bacterial resistance, as a consequence of the bacterium ac-
quiring resistance, being the lack of options to be used as treatment in last cases, 
And the fact that the onset of bacterial resistance is very fast compared to the 
process of developing new drugs. Under these conditions, the costs of treatment 
against these bacteria in the health system and in the hospitals themselves are 
more pronounced [16]. 

The resistance of bacteria is a result of how each medical community uses an-
timicrobials. For this reason, the characterization of the bacterial incidence and 
its resistance profile is the basis for directed and adequate antibiotic therapy 
[16]. 

1.8. Susceptibility in Oncologic Patients 

Polychemotherapy, i.e., use of more than one cytotoxic agent in combination, is 
able to slow down the tumor growth mechanism, enabling better treatment res-
ponses. Its main advantages are the additive effect that is produced; The poten-
tiation of the therapeutic effect of one drug with the use of another; Delay of 
tumor resistance; Possibilities of lower doses and, consequently, decrease of tox-
ic and collateral effects [1]. 

The cancer patient presents with great laughter of infection due to being im-
munocompromised organism, undergoing treatment with chemotherapy, radi-
otherapy or undergoing surgery. Also, the use of invasive procedures can con-
tribute significantly to the occurrence of infection, justifying the existence of 
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several infectious topographies such as respiratory, urinary, bloodstream, sur-
gical, cutaneous and gastrointestinal areas [17]. 

As a result of cancer, suppression of the bone marrow occurs, verifying a de-
crease in the number of functional granulocytes. When the granulocyte count 
falls to less than 500 neutrophils per microliter, the patient becomes highly sus-
ceptible to opportunistic infections by bacteria. The antibacterial defenses of this 
patient may be reinforced by supplies of certain important cytokines in hema-
topoiesis, such as colony stimulating factors [13]. 

In cancer patients, risk factors may overlap, since, in addition to the immu-
nocompromising caused by the pathology itself, they are submitted to surgical, 
chemotherapeutic and/or radiotherapeutic treatment, and neutropenia, induced 
by chemotherapy, is one of the greatest risks for infection in this population 
[18]. 

Most antineoplastic chemotherapeutics act in a non-specific way, damaging 
both malignant and benign cells, especially those of rapid division, especially 
hematopoietic, germ, hair follicle and lining epithelium of the gastrointestinal 
system. Thus, the main side effects are neutropenia, thrombocytopenia, anemia, 
nausea and vomiting, mucositis, in addition to cardiac, hepatic and renal toxici-
ties. Neutropenia increases the risk of developing infection, which is enhanced 
by the patient’s exposure to the hospital environment, invasive procedures and 
length of stay [19]. 

Surveillance culture has been singled out as the most sensitive approach for 
identifying colonized patients. Some studies recommend its performance in all 
patients admitted to the hospital, independently of the evaluation of the risk cri-
teria. However, the time spent to perform the microbiological tests and the high 
cost of the procedure have made it difficult to implement this routine in most 
hospitals, and the clinical criteria are the most promising and cost-effective op-
tion when compared to the surveillance culture [18]. 

The present work aims to determine the main microbial genotypes and their 
antimicrobial susceptibility and resistance profile commonly used in the treat-
ment of oncologic patients with febrile neutropenia, carried out through the re-
view of the clinical histories of patients’ medical cancer records of Muriaé, Bra-
zil. 

2. Methodology 

We chose quantitative research in the case of an observational, descriptive, re-
trospective study. The study was conducted at the Hospital do Câncer de Mu-
riaé-Fundação Cristiano Varella, located in the city of Muriaé, Brazil. 

The susceptibility profile of the microorganisms in patients with febrile neu-
tropenia from April 2007 to April 2008 was determined. The identification of the 
patients was performed by the records of reports in the clinical analysis labora-
tory. 

Data were collected in the medical records of all febrile neutropenic patients 
at the Hospital do Câncer de Muriaé from April 2007 to April 2008. 
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The source of this data was the review of the clinical histories of patients’ 
records in the files of the referred hospital. 

3. Results and Discussion 

Data were collected in the medical records of all febrile neutropenic patients at 
the Hospital do Câncer de Muriaé from April 2007 to April 2008. 

Of the 8 patients evaluated with Gram-negative microorganisms, 50% of the 
patients were female and 50% were male. Of the 18 patients evaluated with 
Gram-positive microorganisms 66% were female and 34% male. 

As the objective of the study was to analyze all febrile neutropenic patients, 
there was no criterion for sex selection, that is, all hospitalized from April 2007 
to April 2008 with the disease in question were evaluated. As can be seen in Fig-
ure 1, there was a predominance in women, it does not interfere in the results 
obtained, since febrile neutropenia affects both men and women [7]. 

According to the results presented in Figure 2, it is possible to observe the 
female predominance among the patients with Gram positive microorganisms, 
and the same proportion in patients with Gram negative microorganisms, of the 
total evaluated patients. 
 

 
Figure 1. Distribution of febrile neutropenic patients with the microbial profile Gram 
negative, according to sex. 
 

 
Figure 2. Distribution of febrile neutropenic patients with the Gram-positive micro-
bial profile, according to gender. 
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Figure 3 shows the distribution of the patients according to the microorgan-
isms, properly grouped. The pattern of infectious agents has changed signifi-
cantly over time. Gram-negative bacteria were the most common pathogens in 
febrile neutropenic patients and Gram-positive bacteria are currently prevalent 
and cause around 60% of documented bacteremias [10]. 

From the analysis of Figure 3, we can see the distribution of microorganisms 
with predominance of Gram positive bacteria in 69% of patients, and only 31% 
of Gram negative bacteria. 

The more intensive chemotherapeutic treatment associated with a more se-
vere mucositis or diarrhea leads to greater damage to the mucosal barrier caus-
ing infections by Gram positive bacteria of the normal flora, such an affirmation 
can be an explanation for the modification. Cancer patients receive a central 
venous catheter that can easily be colonized with skin bacteria and are also a 
well-known risk factor for infection by Gram-positive bacteria. The use of more 
active antibiotics against Gram negative than Gram positive may also play a role 
in changing this microbiological pattern [13]. 

The bacteria that commonly cause disease in immunocompromised patients 
are the same ones that affect immunocompetent individuals; gram-positive pa-
tients account for 60% to 70% of infections episodes, documented microbiologi-
cally in neutropenic patients, and the most common microorganisms are coagu-
lase negative staphylococci and enterococci Resistant to vancomycin [18]. 

Of the patients analyzed in this study, with a Gram-negative microbial profile, 
75% had Escherichia coli infection and 25% had Acinetobacter sp. Infection. 

Figure 4 can be explained because the species Escherichia coli is a type of en-
terobacteria, being part of the normal flora of the human intestine and acciden-
tally causes diseases when bacteremia occurs. They are opportunistic enteric  
 

 
Figure 3. Distribution of febrile neutropenic patients according to the microbial pro-
file. 
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Figure 4. Distribution of febrile neutropenic patients according to the type of micro-
organism with a Gram negative profile. 
 
bacteria, causing diseases when introduced into debilitated patients. In the hos-
pital environment they are transmitted by the health team, by unsterilized in-
struments or by parenteral medications. Acinetobacter bacteria species are more 
uncommon, being a hospital pathogen of low virulence, which can be found in 
blood cultures of patients with intravenous plastic catheters, considering that 
this is almost always the source of infection [10]. 

Of the patients analyzed in this study, with a Gram positive microbial profile, 
56% presented infection by Sthapylococcus epidermidis, 22% Sthapylococcus 
aureus, 16% Enterococcus and 5% Rhodococcus sp. 

The analysis of Figure 5 is explained because Staphylococcus is present in the 
normal microbiota of the skin and mucosa of humans. Almost all individuals 
suffer some type of infection during life, whose severity ranges from a food poi-
soning that is of little importance until serious and potentially fatal infections. 
The spread of contact infection takes on greater importance in hospitals where a 
large proportion of staff and patients harbor antibiotic-resistant Staphylococcus 
in the nose or skin. Such a bacterium has few methods to prevent its widespread 
dissemination from the carriers. In hospitals, areas such as: nurseries, intensive 
care unit, surgical center and cancer chemotherapy wards are at greater risk, 
which may result in severe clinical disease [13]. 

Enterococcus is among the most common causes of nosocomial infections, 
particularly in intensive care units, and is selected as a result of antibiotics to 
which they are resistant. Enterococcus is transmitted from one patient to anoth-
er, primarily through the hands of the healthcare team, some of whom may 
harbor Enterococcus in the gastrointestinal tract. At times they can be transmit-
ted through medical devices. An important problem related to Enterococcus is 
the marked resistance to antibiotics. The Rhodococcus genus occasionally causes 
infections such as pneumonia in immunosuppressed patients with abnormal cell 
immunity. It is found in the soil and manure of cattle, swine and sheep, rarely 
causing diseases and infections in humans, being explained the reason for the 
low prevalence in the result of the research in question [13]. 
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Figure 5. Distribution of febrile neutropenic patients according to the type of micro-
organism with Gram positive profile. 
 

The prevalence of infections and the consequent consumption of the drugs to 
treat them lead to many prescription errors related to uncertainty of diagnosis 
and pharmacological ignorance. It is common not to recognize that antimicro-
bials are specific drugs and therefore only effective for certain infectious agents. 
The availability of antimicrobials, accompanied by poor publicity, accentuates 
abusive use. The development of resistance is a natural biological phenomenon 
that followed the introduction of antimicrobial agents in clinical practice. Resis-
tance rates vary locally depending on local consumption of antimicrobials. Bac-
terial resistance is a worldwide concern and is the subject of the most current 
publications on antimicrobials. These are the only drugs that influence not only 
the patient being treated, but the whole ecosystem where he is inserted, with 
profound potential repercussions [17]. 

The control of microbial resistance depends on factors such as: development 
of new drugs, development of vaccines, detection of microbial resistance profile 
in hospitals, implementation of hospital infection control measures, develop-
ment of therapeutic protocols for prevalent infections, training of undergraduate 
students in health areas in the diagnosis and management of common infec-
tions, educational programs for users to prevent infection and reduce transmis-
sion, maintenance of the quality of laboratories for microbiological analysis, 
promotion of the rational use of antimicrobials, dispensing of antibiotics with 
medical prescription only and marketing authorization only for antibiotics 
meeting international standards of efficacy, safety and quality [20]. 

Some studies have been carried out in order to characterize the resistance and 
to establish risk factors for its occurrence. The phenomenon is complex and has 
multiple causes, some already well determined, others still to be clarified, well 
known in hospital settings. Among the strategies adopted for the management of 
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this serious public health problem, three forms of action have been proposed: 
the characterization of current practices, through studies with care providers, in 
relation to their prescribing habits; The creation of guidelines and protocols for 
the rational use of antimicrobials; And finally, the development of educational 
materials and strategies [21]. 

The study in question also assesses the various types of infection that arise 
with the onset of neutropenia. Studies, made since the 1980s, have shown a de-
crease in the frequency of febrile episodes and infection with administration of 
prophylactic antibiotics. In hospital infection, like any infection acquired or 
transmitted in hospital space, it emerged in the medieval period, when institu-
tions were set up to house sick people, pilgrims, the poor and the disabled, in-
cluding places of separation and exclusion [22]. 

Of course, the indiscriminate gathering of people in a confined environment 
facilitated the transmission of contagious diseases, and the origin of the hospital 
infection could be traced back to that period. The first practices of infection 
control came only with the transformation of the hospital, from a place of care 
to the poor; where people were hospitalized even to die, to a place of healing and 
medicalization, from the eighteenth century. With the advance of the knowledge 
about the biological body and the consequent invasive interventions represented 
mainly by the surgeries, the control of the medium was not enough to avoid a 
new form of infection that began to emerge from these procedures. Among this 
knowledge, we highlight bacteriology and its consequent applications: asepsis, 
antisepsis, disinfection, antibiotic therapy and sterilization not only of the envi-
ronment but also of man. Procedures used not only in a therapeutic way, but as 
prophylaxis of infections that could occur [22]. 

Despite the development of all the devices to control hospital infections, they 
continue to appear with resistant microorganisms, requiring preventive meas-
ures and collective control for a clinical practice that has always been curative 
and individual, the organization of a work process peculiarity through the crea-
tion of hospital infection control commissions in each hospital, choosing epide-
miological surveillance as its main instrument, the multidisciplinary character of 
the agents of this work process, emphasizing the nurse as an indispensable pro-
fessional and the multi-causality for the occurrence of these infections, Deter-
mining the need to establish risk factors [15]. 

Through Table 1 and Table 2, it is possible to observe antimicrobials resistant 
and sensitive to Gram-negative bacteria. Where the drugs: Lomefloxacin, 
Chlorphenicol, Ampicillin and Oxacillin appeared in higher percentages for re-
sistance to Gram-negative and Imipenem, Linezolide, Gentamicin and Ticarcil-
na appeared in greater percentages for sensitivity to Gram-negative. 

In Table 3 and Table 4, it is possible to observe antimicrobials resistant and 
sensitive to positive bacteria. Where the drugs: Penicillin, Oxacillin, Clindamy-
cin and Ciprofloxacin appeared in higher percentages for resistance to 
Gram-positive and Vancomycin, Linezolid, Rifampicin, Imipenem and Amica-
cin appeared in greater percentages for sensitivity to Gram-positive. 
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Table 1. Antimicrobial resistance profile a Gram negative microorganisms. 

Medicament N Percentual 

Lomefloxacin 6 40% 

Clorafenicol 6 40% 

Ampicilin 6 40% 

Oxacilin 6 40% 

Sulbactam 3 20% 

Norfloxacin 3 20% 

Amp + Sulbactan 2 13% 

Ceftazidin 2 13% 

Tobramicin 2 13% 

Piper + Tazo 2 13% 

Sulfa + Trimetr 1 6% 

Eritromicin 1 6% 

Vancomicin 1 6% 

Rifampicin 1 6% 

Ciprofloxacin 1 6% 

 
Table 2. Antimicrobial susceptibility profile to Gram negative microorganisms. 

Medication N Percentage 

Mipenem 6 40% 

Linezolid 6 40% 

Ticarcillin 4 27% 

Gentamicin 3 20% 

Tobramycin 2 13% 

Ceftazidime 2 13% 

Tobramycin 2 13% 

Nitrofurantoin 2 13% 

Ampicilin 1 6% 

Choramphenicol 1 6% 

Levofloxacin 1 6% 

Piper + Tazo 1 6% 

Sulfa + Trimetr 1 6% 

Teicoplamin 1 6% 
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Table 3. Antimicrobial resistance profile a Gram positive microorganisms. 

Medication N Percentage 

Penicillin 8 53% 

Oxacillin 7 47% 

Clindamycine 5 33% 

Ciprofloxacin 5 33% 

Clorafenicol 4 27% 

Norfloxacin 4 27% 

Sulfa + Trimet 3 20% 

Erythromycin 2 13% 

Nitrofuratoína 2 13% 

Gentamicin 2 13% 

Novabiocin 1 6% 

Linezolid 1 6% 

Teicoplamin 1 6% 

Rifampicin 1 6% 

Levofloxacin 1 6% 

 
Table 4. Sensitivity profile of antimicrobials a Gram positive microorganisms. 

Medication N Percentage 

Vancomycin 8 53% 

Linezolid 7 47% 

Penicillin 6 33% 

Rifampicin 6 33% 

Imipenem 6 33% 

Amikacin 6 33% 

Oxacillin 4 27% 

Clorafenicol 4 8% 

Ampicillin 4 27% 

Amox + acclavu 3 20% 

Novabiocin 3 20% 

Erythromycin 3 20% 

Clindamycine 3 20% 

Ofloxacin 2 6% 

Lomefloxacin 2 6% 

 
The tables can be explained by the fact that there are several distinct mechan-

isms by which microorganisms can exhibit resistance to drugs, they are: the 
production of enzymes by the microorganisms that inactivate the active drug, 
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for example, Beta lactamases inactivates penicillins and cephalosporins hydro-
lyzing the beta ring of lactam drugs. Modification of the permeability of the drug 
by the bacterium, so that the intracellular concentration of a given drug is not 
reached; For example, tetracycline is less concentrated in resistant than suscepti-
ble bacteria. Synthesis of an altered structural target for which the drugs are in-
effective; for example, a methylated 23S rRNA results in resistance to erythro-
mycin. Development of an altered metabolic pathway, which omits the inhibited 
reaction by the drug and elaboration of altered enzyme that still has the capacity 
to perform its metabolic function, but less affected by the drug. The source of 
drug resistance may be genetic or not. 

Medicines are considered the main therapeutic tool for recovery or mainten-
ance of the health conditions of the population. However, the symbolism that 
they are coated and, consequently, their use by society, have contributed to the 
emergence of many adverse events, with high impact on the health and costs of 
the systems. Thus, promoting the rational use of medicines is an important tool 
to act with society, otherwise eliminate and minimize the problem. In this sense, 
the pharmacist can contribute considerably, since this is subject pertinent to its 
field of action. Their participation in multidisciplinary teams adds value to ser-
vices and contributes to health promotion [23]. 

With the practice of pharmaceutical care and the lack of the population of a 
pharmacist more active in defense of the rational use of medicines, a unique 
opportunity arises for the performance of its role in society. Part of its attribu-
tions is the promotion of health, mainly through the provision of a quality 
pharmacy service, health education, with easy access to the population. Irration-
al drug use is an important public health problem; Therefore, it is necessary to 
consider the potential contribution of the pharmacist and to effectively incorpo-
rate it into the health teams in order to guarantee the improvement of the use of 
medicines, reducing the risks of morbidity and mortality, and that their work 
provides the means for the related costs Pharmacotherapy are as small as possi-
ble for society [24]. 

Infectious complications in cancer patients are usually severe and potentially 
fatal, thus justifying prevention and control measures. According to the Guide-
line Management of multidrug-resistant organisms in healthcare settings [7], the 
recommended interventions for the control of multiresistant microorganisms in 
the health services are grouped into seven categories: administrative support, 
careful use of antimicrobials, surveillance the use of standard and contact pre-
cautions, environmental and educational measures and decolonization [18]. 

The indiscriminate use of antibiotics can be addressed by establishing conti-
nuous or systematic forms of surveillance for the use of antimicrobials in the 
population as well as local microbial resistance standards or by developing and 
disseminating manuals on the rational prescription of antimicrobials based on 
efficacy assessments treatment and monitoring of local microbial resistance pat-
terns and availability of rapid microbiological tests to guide therapeutics [25]. 
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4. Conclusions 

The results of this research show a high female prevalence among patients with 
Gram positive microorganisms, and the same proportion in patients with Gram 
negative microorganisms. The distribution of microorganisms with predomin-
ance of Gram positive bacteria in 69% of the patients, and only 31% of gram 
negative bacteria can be evaluated. 

Of the patients analyzed, with a Gram-negative microbial profile, 75% had 
Escherichia coli infection and 25% had Acinetobacter sp. Infection. In the ana-
lyzed patients, with a Gram-positive microbial profile, 56% presented infection 
by Sthapylococcus epidermidis, 22% Sthapylococcus aureus, 16% Enterococcus 
and 5% Rodhococcus. 

Excessive use of antimicrobials in hospitalized patients leads to the suppres-
sion of drug-sensitive microorganisms from the intestinal flora and promotes 
the persistence and growth of resistant bacteria. The emergence of drug resis-
tance in infections can be minimized by maintaining high levels of the drug in 
the tissues enough to inhibit both the original population and the first mutants 
while simultaneously administering two drugs that do not exhibit cross-resistance, 
delaying the emergence of resistant mutants. Exposure of microorganisms to the 
drug should be avoided, limiting its administration, especially in hospitals that 
have closed sites, favoring the transmission of microorganisms through the hos-
pital staff, fomites and by direct contact. 

The use of antibiotics in a curative way in most cases will be done in conjunc-
tion with others with other therapeutic measures. The determination of the exis-
tence of bacterial infection, however, is the fundamental requirement to indicate 
the antibiotic in a curative way. In some cases, there is no time to wait for the 
result of antibiograms, so it is necessary to perform the Gram test that provided 
important information for the beginning of an empirical antibiotic therapy. 
Knowledge of the hospital’s bacterial profile may provide valuable insight into 
the clinical handling of the case. 

However, the use of sterilization devices, disinfectants and antiseptics in 
thermosensitive instruments of hospitals, skin and mucosa of health profession-
als is indispensable for the control of the dissemination of bacteria and the role 
of the pharmacist is fundamental for the promotion, especially in the rational 
use of antibiotics, since in addition to monitoring and verifying the medical pre-
scription it evaluates the adverse effects and acts in the orientation of how the 
medicine should be used. 
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