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Abstract

Objective: We aimed to describe the microbiological characteristics of infections in patients from an oncological center during 2.014-2.016.

Methods: In this cross-sectional descriptive study, a total of 7.837 cultures corresponding to 1.216 patients were included. Microbiological and sociodemographic
data were taken from cancer diagnosed patients admitted to Oncélogos de Occidente S.A. in Pereira, Armenia, Manizales and Cartago from January 2.014 to De-
cember 2.016. The bacterial resistance profiles were defined according to the CLSI guideline. Culture foci were blood, urine, tissue biopsies, skin and soft tissues,
mucous membranes and feces.

Results: The culture-positive rate was 27,94%. Amongst 2.190 isolates, Escherichia coli (22,42%) was the most frequent, followed by Klebsiella pneumonia (21,27%),
Pseudomona aeruginosa (13,83%) and Staphylococcus aureus (5,11%). The most common mechanisms of antimicrobial resistance in Gram-negatives were Exten-
ded-Spectrum B-Lactamase (45,45%) and AmpC-type B-lactamases (37,71%).

Discussion: Up to nearly one-third of our participants’ cultures were positive and a vast majority were gram-negatives, provided with ESBLs or AmpCs which in
oncological patients it is a catastrophic outcome. We recommend to establish antibiotic dispensing policies thus achieving a microbiological risk control and im-
prove the epidemiological surveillance. Empirical use of beta-lactams with extended spectrum or cephalosporins of 1 to 3 generation is not recommended due to
the high resistance found.
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Caracteristicas microbiologicas de infecciones en un grupo de colombianos con diagnéstico oncolégico, 2014 - 2016

Resumen

Objetivo: Describir las caracteristicas microbioldgicas de las infecciones en pacientes de un centro oncoldgico durante 2.014-2.016

Meétodos: Estudio descriptivo, transversal. Incluy6 7.837 cultivos de 1.216 pacientes. Se recolectaron variables microbiolégicas y sociodemogréficas de pacientes
diagnosticados con cancer en las sedes de Pereira, Armenia, Manizales y Cartago de Oncoélogos de Occidente S.A. durante 2.014 hasta 2.016. Los perfiles de re-
sistencia bacteriana se definieron de acuerdo con la guia CLSI. Los focos de cultivo fueron sangre, orina, biopsias de tejidos, piel y tejidos blandos, membranas
mucosas y heces.

Resultados: La tasa de cultivo positivo fue del 27,94%. De 2.190 aislamientos, E. coli (22,42%) fue el mas frecuente, seguido de K. pneumoniae (21,27%), P. aerugi-
nosa (13,83%) y S. aureus (5,11%). Los principales mecanismos de resistencia identificados en Gram negativos fueron B-lactamasas de espectro extendido (45,45%)
y B-lactamasa de tipo AmpC (37,71%).

Discusién: Cerca de un tercio de los cultivos de los participantes fueron positivos y una vasta mayoria fueron gram negativos, provistos con ESBL o AmpC, lo que
en pacientes oncoldgicos es un desenlace catastrofico. Recomendamos establecer politicas de dispensacion de antibidticos, logrando asi un control de riesgo
microbiolégico y mejorar la vigilancia epidemioldgica. No se recomienda el uso empirico de betalactamicos con espectro extendido o cefalosporinas de 1 a 3
generacion debido a la alta tasa de resistencia encontrada.

Palabras clave: Neoplasias; Infeccién hospitalaria; Farmacorresistencia microbiana; Instituciones oncoldgicas; Antibioticos.
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Introduction

The development of new therapies for oncological patients
has generated an increase in life expectancy, but in the same
way, this has led to a higher risk of infection. The high rates
of infections are a result of several conditions like cancer che-
motherapy, immunosuppressants, neutropenia, surgeries,
malnutrition, chronic inflammatory diseases, organ trans-
plantation and a greater exposure to invasive techniques
such as catheters, dialysis and respiratory support, due to the
increase in the length of their hospital stays'2.

Antibiotic resistance is one of the most important public
health problems in the world. Its origin is multifactorial. The
main associated aspects described are an inappropriate use,
the lack of effective surveillance systems, the absence of le-
gislation to regulate the market, and its widespread use in
animals®>. Nowadays, antimicrobial resistance tests are cru-
cial to determine empirical and non-empirical therapy sche-
mes that should be followed by health professionals. Worst
case scenario, a pathogen develops resistance against three
or more classes of antibiotics, making it multi-resistant, an in-
creasing daunting situation, without many pharmacological
alternatives available346-10,

The pattern of infectious disease in cancer patients has
changed over time. Back in the early 1.980s, Gram-negative
microorganisms were responsible for nearly two-thirds of
infections; however, at the end of that decade, the pattern
changed, being overtaken by Gram-positive ones. In this
case, there is a reappearance of multi-resistant Gram-negati-
ve bacteria®'". Otherwise, Gram-positive infections mortality
ranges from 5% to 20%'>", compared with 18 to 40% for
Gram-negative ones®™.

In Colombia, 80.000 new cases of cancer were diagnosed in
2.015; a trend expected to increase by 2.035 in 155.000 new
cases per year'®. Furthermore, it is also expected an increa-
se in infections prevalence, antibiotics use, antibiotic therapy
resistance and associated mortality. As a disadvantage, the
country has a small number of reference centers that publish
epidemiological, clinical and microbiological behaviors about
this population, and when compared, there are discrepancies
with international reports™-%°.

In our region, cancer has been establishing as a serious and
growing public health problem, occupying the first causes of
morbidity and mortality in the Colombian population. Onco-
logos de Occidente, an institution that covers between 85%
and 95% of patients with cancer of the Colombian coffee re-
gion area, facilitates the study of their cancer clinical records,
in order to design screening interventions and reduce the
rates of associated morbidity and mortality?".

For this reason, a cross-sectional study was carried out
analyzing the microbiological characteristics of infections in
patients from an oncological reference center in the Colom-
bian coffee region area during 2014-2016.

Patients and methods

A cross-sectional, descriptive study on microbiological isola-
tes from cancer patients during a 3-year period in Colombia
was realized. Our study group was established by patients
over 18 years old with histopathologically cancer diagnosis
(include hematological malignancies); treated in “Oncélogos
del Occidente S.A" located in Armenia, Manizales, and Pereira
(Colombia) from January 2014 to December 2016; who had
suffered an infectious process defined as patients with fever,
neutrophil count below 1.500/mm3" or any other cause of
clinical suspicion of infection during their hospital stays; and
that, were systematically cultivated with antibiogram to con-
firm an infectious focus.

Laboratory procedures

Samples were processed at the Oncélogos del Occidente S.A.
Microbiology tests were performed using automatic BAC-
TEC systems. If there was a high suspicion of colonization
or bacterial contamination, the process was restarted from
the sowing in the respective agars to the identification of the
agent, with the subsequent clinical and paraclinical correla-
tion that allowed verifying the infection. All the processes
performed by the laboratory were standardized.

Source of information

The “Sistema de Administracién de Historias Clinicas Oncold-
gicas” (SAHICO) by its initials in Spanish, is the registration
system used by Oncélogos del Occidente S.A. to store their
medical records. The laboratory, based on the Performance
Standards for Antimicrobial Susceptibility Testing (CLSI 2015
guideline)?, reported through the software WHONET 5,6: date
of the sample collection, source of the positive sample, etiolo-
gical agent, minimum inhibitory concentration, antimicrobial
in-vitro resistance development, and bacterial resistance.

Statistical analysis

With the identification of patients, the databases of SAHICO
and WHONET were mixed. Medians and interquartile range
(IQR) of continuous and discrete variables were examined.
Nominal variables were analyzed using absolute and relative
frequencies. All analyzes were performed using STATA 14,2
official version.

Ethics approval

Approved by the Bioethics Committee of the Universidad
Tecnolégica de Pereira® and the Infections Committee of
Oncologos del Occidente S.A. The authors declare that there
is no conflict of interest.

Results

From January 1, 2014, to December 31, 2016, we collected
data on over 1.216 patients with cancer diagnosis from a
reference oncological institution in three cities from Colom-
bia. The 51,97% (n=632) were females compared to 48,03%
(n=584) males. The mean age was 58,79 + 17,83 years (ran-
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ge: 18-95 years) with the following distribution: <20 years
(n=24, 1,97%); 20-44 years (n=228, 18,75%); 45-65 years
(n=463, 38,08%); and =65 years (n=501, 41,20%). A total of
7.837 cultures made during the study period. The service
with the largest number of cultures requested was hospitali-
zation (66,88%; n=5.241), followed by the Intensive Care Unit
(30,48%; n=2.389), operating rooms (2,07; n=162) and exter-
nal consultation (0,57%; n=45). The culture positive rate was
27,94% (n=2.190) and 72,06% (n=5.647) were negative; of
those, 6.938 samples (88,53%) were obtained before starting
antibiotic therapy. The table 1 shows the culture positivity
according to sample type.

Of all infections, 79,54% (n=1.742) were a Gram-negative
bacterium, 15,71% (n=344) were a Gram-positive bacterium
and 4,74% (n=104) had a yeast like fungi. Main one’s isolated
bacteria were described in Table 2.

According to sample type, we found that for E. coli: 41,14%
(n=202) corresponded to a blood culture; 31,57% (n=155) to
urine culture and 10,39% (n=51) to skin and mucous mem-
branes samples. For K. pneumoniae we reported: 63,73%
(n=297) corresponded to blood culture, 17,17% (n=80) to
urine culture and 6,65% (n=31) to respiratory tract. For P,
aeruginosa: 49,50% (n=150) to blood cultures, 23,43% (n=71)
to urine culture and 9,90% (n=30) to respiratory tract sam-
ples. For S. aureus: 81,25% (n=91) to blood culture, while
11,60% (n=13) corresponded to biopsy and tissue samples.

We performed a blood culture analysis to identify the most
prevalent pathogens, recognizing Klebsiella pneumoniae
(22,93%, n=297), Escherichia coli (15,60%; n=202), Pseudo-
monas aeruginosa (11,58%; n=150) and Staphylococcus au-
reus (7,03%; n=91).

The Table 3 shows the most prevalent profiles of antibio-
tic resistance founded in Gram-negative bacteria. The main
mechanisms of antibiotic resistance reported for Gram-ne-
gative are extended-spectrum B-lactamases (ESBLs) (45,45%;
n=235) and AmpC-type 7B-lactamases (AmpC) (37,71%;
n=195); Otherwise, for Gram-positive the 47,20% (n=116)
were metbhicillin-resistant Staphylococcus aureus (MRSA).

Table 1. Culture positivity according to sample type

Positive Negative Total
Samples cultures cultures Cultures
n (%) n (%) N (%)
Blood 1295 (22.93) 4353 (77.07) 5648 (72.07)
Urine 447 (33.09) 904 (66.91) 1351 (17.24)
Biopsy and tissues 120 (57.42) 89 (42.58) 209 (2.67)
Body liquids 82 (40.00) 123 (60.00) 205 (2.62)
Respiratory samples 62 (34.25) 119 (65.75) 181 (2.31)
Skin and mucosa 105 (76.64) 32 (23.36) 137 (1.75)
Stool 79 (74.53) 27 (25.47) 106 (1.35)
Total 2190 (27.94) 5647 (72.06) 7837
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Table 2. Isolated bacteria with higher prevalence

Gram negatives n (%) Gram positives n (%)
Staphyl
Escherichia coli 491 (22.42) R 112 (5.11)
aureus
Klebsiell Ent
eostera. 466 (21.28) rerococeus 60 (2.74)
pneumoniae faecalis
P taphyl
seudfnmana 303 (13.84) Si ap' yocggcus 49 (2.24)
aeruginosa epidermidis
Ei h;
nterobacter 104 (4.75) Stap ylocqccus 18 (0.82)
cloacae haemolyticus
Ei
Proteus mirabilis 43 (1.96) nterococcus 14 (0.64)
faecium

Discussion

To our knowledge, this is the first study on microbiological
characterization of infections in oncological patients from a
reference center in Colombia. We found that up to nearly
one-third of our participants’ cultures were positive and a
vast majority were gram-negative agents, provided with ES-
BLs or AmpCs as mechanisms of antibiotic resistance. Accor-
ding to these results, we can assure that, if in the general
population the antimicrobial resistance is a matter of public
health, in oncological patients it is a catastrophic outcome.

There is a lack of research in Latin America about micro-
biological characteristics of infections in this group and
by the time we checked there was only one conducted in
Mexico with 45,4% ESBLs producers, 1,8% carbapenemase-
resistant, and E. coli as most frequent microorganism iso-
lated (42,3%)*. Our findings showed E. coli (22,42%) as the
prevalent Gram-negative bacteria, 45,45% ESBLs and AmpC
37,71% producers in the same group, which resembles the
previous mentioned study and others from countries with si-
milar socio-demographic conditions in which predominated
E. coli (22,2% Sudan, 28% Cuba)*?*?> and ESBLs production of
49,2%* whereas a research conducted in Spain to assessed
multi-resistant gram-negative bacteremia exposed produc-
tion rates of 80% ESBLs and 8% AmpC?8. Made an impression
the low rate of isolation of carbapenemase-producing gram-
negative bacilli and that there is no previous report of it in
our region?®.

We also found that S. aureus was the gram-positive bacteria
with greater isolation (5,11%), this fits previous studies with
prevalences between 7,9%-20,2%*?". We were able to deter-
mine 47,2% (n=116) MRSA which is different than previous
reports in Mexico, wherein 90% were MRSA®. These results
suggest that the implementation of prophylactic and the-
rapeutic antibiotic regimens in oncological centers, hand in
hand with early de-escalation of high-spectrum antibiotics,
is preventing the expansion of MRSA, bearing in mind that a
47% rate is quite alarming.
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Table 3. Resistance profile of most frequently isolated Gram-negative
bacteria (Escherichia coli, Klebsiella pneumoniae and Pseudomona
aeruginosa). TPM/SMX: Trimethoprim Sulfamethoxazole

Percentage (%)

Gram negative bacteria

Sensitive Medium Resistant

Escherichia coli (n=491)

Ampicillin 253 04 743
Amoxicillin-clavulanate 52.6 9.5 37.9
Piperacillin-Tazobactam 89.9 4.1 6.0
Cefazolin 60.7 6.0 333
Cefalotin 19.8 17.7 62.5
Cefuroxime 58.5 2.0 395
Ceftazidime 65.5 1.6 329
Ceftriaxone 63.5 0.0 36.5
Cefepime 712 0.8 28.0
Aztreonam 66.2 40 29.8
Meropenem 96.3 04 33
Gentamicin 84.2 53 10.5
Ciprofloxacin 60.8 0.4 38.8
Levofloxacin 61.3 0.2 38.5
TPM/SMX 52 0.0 48.0

Klebsiella pneumoniae (n=466)

Ampicillin 1.5 0.6 97.9
Amoxicillin-clavulanate 58.0 9.0 33.0
Piperacillin-Tazobactam 71.4 6.8 21.8
Cefazolin 50.0 2,4 47.6
Cefalotin 47.0 39 49.1
Cefuroxime 62.7 2.8 345
Ceftazidime 70.8 1.1 28.1
Ceftriaxone 67.6 0.9 315
Cefepime 722 0.9 26.9
Aztreonam 733 03 26.4
Meropenem 95.7 0.9 34
Gentamicin 84.8 4.5 10.7
Tigecycline 94.1 5.2 0.7
Ciprofloxacin 79,8 5,5 14,7
TPM/SMX 751 0.0 24.9

Pseudomonas aeruginosa (n=303)

Piperacillin-Tazobactam 66.8 119 213
Ceftazidime 64.3 5.6 30.1
Cefepime 66.1 5.9 28.0
Aztreonam 615 49 336
Meropenem 63.3 9.1 27.6
Ciprofloxacin 68.5 0.4 31.1

According to the evidence the high negative blood culture
in our study can be explained by patient’s self-medication,
prophylactic therapy or antibiotic therapy on admission, re-
flected with a culture positivity of 27,94%, which is similar to
reported studies?®?%; with an average of 1.8 positive cultures
per patient, greater than 0,04 -1,64 documented®'?728, Ne-
vertheless our findings on bacterial isolation (Gram-negative
79,54%, Gram-positive in 15,71% and fungus in 4,74%), con-
trasted with other studies with distributions as Gram-positive
(26,70% - 76,10%), Gram-negative (23,90% - 60,23%) and
fungi (11,90% — 14%)81%83°, These data supports the shift
from gram-positive to gram-negative agents in our region,
which may suggests an apparently adequate management of
central venous accesses, a failure in biosafety and sanitation
protocols, a lack of antibiotic prophylaxis with fluoroquino-
lones in neutropenic patients or even worse, a significantly
increase in resistance for them, as seen in our findings with a
ciprofloxacin resistance of 38,8% for E. coli and 14,7% for K.
pneumoniae. This resistance pattern is commensurable with
the reported in an investigation made in Taiwan (2010), whe-
re the Gram-negative prevalence was 60%%.

We could not correlate the clinical information and the mi-
crobiological characteristics due to the absence of the former
in our database, main limitation of our retrospective study,
this is a possibility that remains to be execute in cohorts that
allow rigorous long term follow up of patients to assess va-
riables that we missed: type of cancer, venous access (central
or peripheral line), hospital stay, pharmacotherapies, related
costs and survival rates, between others.

The present study defined the pathogens’ characteristics of in-
fections in a population with oncological diagnosis which allow
us to do the next conclusions. According to our findings, we
recommend prior taking of cultures, the beginning of empiri-
cal treatment with coverage for Gram negative such as Esche-
richia coli, Klebsiella pneumoniae and Pseudomona aeruginosa;
establishing antibiotic dispensing policies (plus therapeutic
de-escalation) thus achieving a microbiological risk control and
improve the epidemiological surveillance. Empirical use of be-
ta-lactams with extended spectrum or cephalosporins of 1 to
3 generation is not recommended due to the high resistance
found. Alternatively, if resistance to an antibiotic group already
exists, we would suggest to start a cyclic replacement, which is
performed with antibiotics of different mode of action until the
resistance to the former relapses®>710263031,
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