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ABSTRACT

Acinetobacter baumannii is considered to be a worldwide threat to public health due to its high antimicrobial
resistance rates and the severe infections it can cause. Little is known about this pathogen’s resistance in
Central America. This report aims to describe the antimicrobial resistance profile of A. baumannii at a tertiary
hospital in Honduras. The cross-sectional analysis was conducted at the tertiary care laboratory hospital in San
Pedro Sula in 2015 – 2017. A total of 113 consecutive microbiological reports were analyzed, comprising 100
individuals from whom A. baumannii was isolated. Epidemiological and microbiological data, including the isolation setting and patient information, were recorded. Prevalence of multi-drug and extensive-drug resistance
was assessed according to international standards. The median age of individuals was 22 years (2 – 35 years);
female was the predominant gender (53%). The hospital’s pediatric wards had the highest number of isolates
(n = 48). The most frequent specimen from which A. baumannii was isolated was skin and soft tissue (n = 39).
Resistance to carbapenems was reported to be 40.7% among the isolates (n = 46); multi-drug resistant, 35.4%
(n = 40); and extensively-drug resistant, 7.1% (n = 8). This report reveals the threat of this pathogen to public
health in Honduras and appeals for antibiotic stewardship programs throughout Central America.

Keywords

Drug resistance, microbial; Acinetobacter baumannii; drug resistance, multiple; Honduras.

Acinetobacter baumannii is considered to be an opportunistic pathogen that is primarily found in hospitals and causes a
diversity of infections with fatal outcomes (1). In 2017, the World
Health Organization (WHO) identified carbapenem-resistant A.
baumannii as a critical pathogen due to its high antimicrobial
resistance rates, and set an alert for infections caused by this
gram-negative microorganism (2). Mortality and costs due to
A. baumannii infections are high, especially where no infection
control programs exist (3). According to a recent WHO report,
A. baumannii becomes a major threat to public health when
it acquires resistance to broad-spectrum antibiotics, such as
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carbapenems (2). Current findings suggest that the battle against
this pathogen is being lost (4) due to the limited alternatives for
treating the breadth of infections it causes (5) and a lack of public health interventions to control antimicrobial resistance.
In Latin America, most research efforts examine this pathogen’s susceptibility patterns in South America (6, 7) and Mexico
(8). From a public health perspective, however, Central America is strategically important within the Region of the Americas
because it connects and divides North America and South
America (9). In Honduras, recent studies (10, 11) reveal that A.
baumannii has novel molecular characteristics of antimicrobial
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resistance mechanisms, results that raise public health concerns
regarding implications for the clinical setting. Furthermore,
a newer study in Nicaragua (12) describes the presence of A.
Baumannii carbapenem-resistant strains using molecular tools,
underscoring the need to examine the clinical and epidemiological implications of its findings for Central America.
Most research in Central America has focused primarily on
the molecular characteristics of isolates. This report aims to
describe the epidemiological characteristics, hospital ward, and
phenotypical antimicrobial profile of A. baumannii at a tertiary
care facility in San Pedro Sula, Honduras.

TABLE 1. Demographic and epidemiological characteristics of
100 patients and 113 Acinetobacter baumannii isolates, Honduras, 2015 – 2017
Variables
Age (median; interquartile range)

RESULTS

2

%
2 – 35 years

Male

47

47

Female

53

53
17.4

Hospital wardb
Pediatric Intensive Care Unit (ICU)

19

General pediatrics

17

15.6

Adult ICU

14

12.8

Ambulatory care clinic

14

12.8

Neonatal ICU

12

11.0
9.2

Intermediate care unit

10

Internal medicine

10

9.2

Surgery

10

9.2

Others

3

2.9

Skin and soft tissue

39

34.5

Urine

26

23.0

Lower respiratory tract

21

18.6

Blood

20

17.7

Others

7

6.2

Specimen

Reported from 100 individuals.
b
Four isolates were missing data for hospital ward.
Source: Prepared by the authors from the study results.
a

TABLE 2. Antibiotic resistance profiles of Acinetobacter
baumannii isolates in Latin America and Honduras
Antibiotic

Latin America
2009

Latin America
2014

IHSSa
2015 – 2017

n

%

n

%

n

%

Ampicillin-sulbactam

9 060

53.4

10 545

48.1

113

53.1

Ceftazidime

6 870

61.9

9 916

69.4

113

63.2

Cefepime

6 863

56.9

9 833

63.9

113

62.8

Meropenem

6 355

35.6

8 947

60.4

113

40.7

Gentamicin

6 853

60.8

9 837

60.6

113

55.8

Amikacin

6 353

47.2

9 559

45.6

113

32.7

Ciprofloxacin

6 871

62.8

9 837

68.1

113

54.9

Levofloxacin

—

—

—

—

113

51.3

6 290

47.0

8 461

63.6

113

73.5

515

11.2

5 636

16.6

113

41.9

Trimethoprimsulfamethoxazole
Tetracycline

A total of 113 microbiological reports from 100 different individuals met the inclusion criteria and were analyzed (Table 1).
These individuals had a median age of 22 years (range = 2 – 35)
and more were female (53%).
Analysis of isolates by hospital ward showed that the pediatric wards (pediatric Intensive Care Unit [ICU], neonatal ICU,
and general pediatrics) had the most isolates (44%, n = 48).
Regardless of age group, the majority of isolates (54.8%, n = 62)
came from the ICUs. The specimens from which A. baumannii
was isolated were predominantly skin or soft tissue (34.5%,
n = 39) (Table 1).
Excluding meropenem, tetracycline, and amikacin, isolates
had a sensitivity of < 50% to the other antibiotics. Only 40.7%

n = 113
22 years

Gendera

MATERIALS AND METHODS
A cross-sectional study was conducted at a tertiary health
care center in San Pedro Sula, Honduras. The Instituto Hondureño de Seguridad Social is a semi-private tertiary hospital, the
second largest in the city of San Pedro Sula and its metropolitan area. This facility provides health care to legally-registered,
economically-active individuals and their dependents. It includes
a microbiology laboratory and 15 medical specialties for inpatient and ambulatory services, including three pediatric wards.
Convenience sampling identified 113 consecutive microbiological reports comprising 100 individuals from whom A.
baumannii had been isolated in 2015 – 2017. To meet the inclusion criteria, each microbiological report had to include: an
A. baumannii isolate; the patient’s age and gender; the type of
specimen; the hospital ward; and the resistance profile (with
minimum inhibitory concentrations) for each antibiotic.
Antimicrobial susceptibility tests at the Instituto Hondureño de
Seguridad Social laboratory were performed using the MicroScan
Walkaway® (Beckman Coulter, Inc., Brea, CA, United States),
which reports minimum inhibitory concentrations according
to the Clinical and Laboratory Standards Institute guidelines
(13). Resistance was determined using the described methods,
and recorded in an electronic database for further statistical
analysis.
For the statistical analysis, the median and interquartile range
were calculated for age; proportions were calculated for gender,
hospital ward, type of specimen, and resistance profiles. Statistical analysis was performed using R version 3.6.1. (The R
Foundation, https://www.r-project.org/).
The research protocol was reviewed and approved by Institutional Review Boards at Instituto Hondureño de Seguridad Social
and Universidad Católica de Honduras.

Microbiology reports/isolates

Instituto Hondureño de Seguridad Social (Tegucigalpa, Honduras).
Source: Prepared by the authors from the study results and data from the Pan American Health Organization
(16, 17), with permission.
a

of isolates exhibited resistance to meropenem, giving this antibiotic the lowest rate. The hospital ward that reported the highest
proportion of meropenem-resistant A. baumannii isolates was
the adult ICU (21.7%, n = 10), followed by the pediatric ICU
(19.6%, n = 9). Additionally, the specimens that exhibited the
highest meropenem-resistance were skin and soft tissue (37%,
n = 17). Conversely, trimethoprim-sulfamethoxazole showed
the largest proportion of resistance (73.5%, n = 83). Cephalosporins averaged nearly 60% resistance, while aminoglycosides and
quinolones averaged about 50% (Table 2).
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According to the resistance profiles of the A. baumannii isolates studied, 35.4% (n = 40) complied with the definition of
multi-drug resistant (MDR) A. baumannii. Additionally, 7.1%
(n = 8) were extensively-drug resistant (XDR) isolates.

DISCUSSION
This study identified patterns of antimicrobial resistance
in A. baumannii isolates at a tertiary care center in Honduras
and found that nearly 50% came from its pediatric wards. This
result concurs with studies from other countries (14, 15) that
found the pathogen was predominantly isolated in pediatric
wards, especially pediatric ICUs. Notably, at the study hospital,
25% (n = 2) of the XDR isolates were from children compared
to the findings of a recent study in Bolivia (15) where the rate
was 8.3% (n = 3).
The present study found that 40% of A. baumannii isolates
were meropenem resistant. In Latin America, resistance to this
antibiotic has increased. In its 2009 surveillance report on antimicrobial resistance (16), the Pan American Health Organization
(PAHO) noted that A. baumannii was resistant to meropenem at
a proportion of 35.6%. However, the most recent PAHO report
(17) shows a substantial rise, to 60.43%, in samples from various countries throughout the Region of the Americas (Table 2).
This increase constitutes a major public health concern since
carbapenems are considered to be the last resort for treating A.
baumannii infections resistant to other broad-spectrum antibiotics. When compared to the two PAHO reports (16, 17), this
study’s antibiotic resistance proportions are similar in range,
except for amikacin, which was lower (32.7% versus 45% – 47%;
Table 2).
In short, these results, which are similar to previous assessments in Latin America, raise public health concerns regarding
both the functionality and the deployment of antimicrobial
stewardship programs. In response, PAHO has released a
special report to strengthen the notification, characterization,
and definition of XDR and MDR pathogens (18). However, in
a 2015 WHO survey (19), only three countries in Latin America reported having a national plan to combat antimicrobial
resistance. In the same survey, 18 Latin American countries
responded that in their country, antibiotics could be sold overthe-counter/without a medical prescription.
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Limitations
A limitation of this study was the lack of additional clinical
and epidemiological information, such as course of therapy,
mortality, and risk factors. Also, it was not possible to determine whether the isolates were colonizations or infections, a
determination that would have allowed a better understanding
of the pathogen’s behavior in the clinical setting.

Conclusions
A. baumannii infections are a serious public health problem
worldwide. This report of a tertiary hospital in Honduras
reveals that this pathogen has a high resistance profile, especially to broad-spectrum antibiotics. In light of these results and
for interventions to be effective, health care officials in Latin
America should commit to international initiatives that seek to
reduce antimicrobial resistance patterns.
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Perfil de resistencia a los antimicrobianos de Acinetobacter baumannii en un
hospital de atención terciaria en Honduras: análisis transversal
RESUMEN

Acinetobacter baumannii se considera como una amenaza mundial para la salud pública debido a sus tasas
elevadas de resistencia a los antimicrobianos y a las infecciones graves que puede causar. Es poco lo que
se conoce acerca de la resistencia de este agente patógeno en Centroamérica, por lo que el propósito de
este informe es describir el perfil de resistencia a los antimicrobianos de A. baumannii mediante un estudio
llevado a cabo en un hospital de atención terciaria en Honduras. Entre el 2015 y el 2017, se realizó un análisis
transversal en el laboratorio de atención terciaria en el Instituto Hondureño de Seguridad Social en San Pedro
Sula. Se analizó un total de 113 informes de análisis microbiológicos consecutivos, en los que las cepas
aisladas de A. Baumannii provenían de un grupo de 100 personas. Se registraron los datos epidemiológicos
y microbianos, así como el entorno de aislamiento y la información del paciente. La prevalencia de la multirresistencia y la resistencia extensa se evaluó con base en las normas internacionales. La mediana de edad
de las personas fue de 22 años (intervalo: de 2 a 35 años de edad) y predominó el sexo femenino (53%). Las
salas de pediatría del hospital presentaron el número más alto de cepas aisladas (n = 48). La piel y el tejido
blando (n = 39) fueron las muestras más frecuente de las cuales se aisló la cepa A. Baumannii. Se notificó
40,7% de resistencia a los fármacos carbapenémicos en las cepas aisladas (n = 46); 35,4% de multirresistencia (n = 40); y 7,1% de resistencia extensa (n = 8). Este informe pone en evidencia la amenaza que este
agente patógeno representa para la salud pública en Honduras. Asimismo, sirve para alertar a los programas
de optimización del uso de antibióticos en Centroamérica.

Palabras clave

Farmacorresistencia microbiana; Acinetobacter baumannii; resistencia a múltiples medicamentos; Honduras.
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Perfil antimicrobiano de Acinetobacter baumannii em um hospital terciário
em Honduras: uma análise transversal
RESUMO

Acinetobacter baumannii é considerado uma ameaça à saúde pública em todo o mundo devido às suas
altas taxas de resistência antimicrobiana e às graves infecções que pode causar. Sabe-se pouco sobre a
resistência deste patógeno na América Central. Este artigo visa descrever o perfil de resistência antimicrobiana de A. baumannii em um hospital terciário em Honduras. Realizamos uma análise transversal no hospital
terciário de San Pedro Sula, de 2015 a 2017. Analisamos um total de 113 laudos microbiológicos consecutivos, que envolveram 100 pessoas das quais foi isolado A. baumannii. Registramos dados epidemiológicos
e microbiológicos, incluindo o ambiente onde foi feito o isolamento e informações sobre os pacientes. Avaliamos a prevalência de resistência a múltiplos fármacos e resistência extensiva, de acordo com padrões
internacionais. A idade mediana dos participantes foi de 22 anos (intervalo, 2 a 35 anos); a maioria dos participantes foi do sexo feminino (53%). As enfermarias pediátricas do hospital tiveram o maior número de isolados
(n = 48). A pele e os tecidos moles foram os espécimes mais frequentes de isolamento de A. baumannii
(n = 39). A resistência aos carbapenens foi constatada em 40,7% dos isolados (n = 46), a resistência a múltiplos fármacos esteve presente em 35,4% (n = 40) e a resistência extensiva em 7,1% (n = 8). Este artigo revela
a ameaça que este patógeno representa à saúde pública em Honduras e faz um apelo pela implantação de
programas de gestão do uso de antibióticos em toda a América Central.

Palavras-chave

Resistência microbiana a medicamentos; Acinetobacter baumannii; resistência a múltiplos medicamentos;
Honduras.

Rev Panam Salud Publica 44, 2020 | www.paho.org/journal | https://doi.org/10.26633/RPSP.2020.46

5

