
Journal of Biosciences and Medicines, 2021, 9, 106-113 
https://www.scirp.org/journal/jbm 

ISSN Online: 2327-509X 
ISSN Print: 2327-5081 

 

DOI: 10.4236/jbm.2021.96010  Jun. 18, 2021 106 Journal of Biosciences and Medicines 
 

 
 
 

Isolation of Microorganisms According to 
Burned Body Surface: Experience in  
a Reference Center in Mexico City 

Carlos I. Navarro-Delgadillo, Jaime Aron García-Espinoza, Daniel De Luna-Gallardo,  
José Martínez-López, Cuahutemoc Márquez-Espriella, Marco Cuervo-Vergara,  
Rodrigo Dávila-Díaz 

Hospital Central Sur de Alta Especialidad PEMEX, Ciudad de México, Mexico 

 
 
 

Abstract 

Background: Burns is one of the most common and severe forms of trauma, 
as they cause an alteration in the protective barrier exerted by the skin. The 
objective of this work is to describe the bacterial pathogens that cause infec-
tions in the different body segments as well as to know the susceptibility in 
patients with burns during a period of two years. Methods: This study was 
conducted over a period of 2 years, January 2017 to January 2019. The analy-
sis of the isolated microbiological agents was obtained from culture samples 
in different anatomic areas. The variables were measured in the general pop-
ulation and also by groups, considering: age, sex, TBSA with Wallace's rule of 
nine, anatomic area affected, type of burn, depth of burn, microorganism re-
ported in cultures, antibiotics empirically administered and mortality rate. 
Results: Regardless of the anatomical segment studied, the most frequently 
isolated microorganism was Pseudomonas aeruginosa. Conclusions: Identifi-
cation of the microorganisms that cause infection reduces the hospital stay, as 
well as the admission to the ICU. A fundamental research guideline is to pay 
more attention to the post-burn consequences, and the sequelae and function-
al limitations that it entails, since few since few studies focus on this aspect. 
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1. Introduction 

Burns is one of the most common and severe forms of trauma, as they cause an 
alteration in the protective barrier exerted by the skin. These occur in different 
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degrees of extension, depth and location, which is directly related to the severity 
of the burn [1]. 

Burns is the most devastating form of trauma. Records and data on burns and 
their treatment date back 3500 years, and their management has represented a 
changing therapeutic challenge. However, the advances that revolutionized its 
treatment were developed in the United States in the 18th century, when Allen et 
al. observed a decrease in the incidence of infections in burn patients when ap-
plying silver 1% sulfadiazine topical cream [2]. 

It is estimated that 11 million burn patients are treated worldwide each year, 
being reported around 300,000 total deaths, of which 90% occurs in developing 
countries [3]. In Mexico, 10 years ago, burns ranked seventeenth in incidence of 
trauma, affecting 129,779 people, predominantly men between 24 and 40 years 
of age. Their impact is due to the complex response they trigger and the cost of 
care, estimating an approximate expense between 1500.00 and 50,000.00 for 
moderate burns and up to 2 million dollars for severe burns [4]. 

Recently, several randomized controlled trials have evaluated the use of topi-
cal and systemic prophylactic antibiotics, demonstrating that its use did not 
show benefits when administered on admission or perioperatively; concluding 
that the available evidence is limited and, in general, does not demonstrate that 
antibiotic prophylaxis reduces the risk of burn infection, opportunistic infec-
tions (Ols) or mortality associated with the infection [5] [6]. 

People with severe burns are at increased risk of developing local and systemic 
infections. Currently, due to advances in initial fluid resuscitation, the presence 
of infection and its associated complications constitute the main cause of mor-
bidity and mortality in this type of patient. Early exposure to a virulent pathogen 
after injury can rapidly progress to soft tissue infection and complicate with sys-
temic inflammatory responses and even septic shock. As the levels of bacterial 
growth increase due to colonization of wounds, the incidence of invasion of via-
ble tissues and the systemic inflammatory response increases, causing sepsis [7]. 

In recent decades, Gram-negative microorganisms have emerged as the most 
common etiological agents causing invasive infections due to their high disse-
mination capacity and antimicrobial resistance patterns. For this reason, it is ex-
tremely important to know the in-hospital microbiological epidemiology, in or-
der to take preventive measures associated with these infections and to establish 
empirical and targeted treatment for each of them [8] [9]. 

The importance of taking a culture sample in burned patients lies in the need 
to be able to face this pathology in an integral way, trying to reduce the risks of a 
severe infection, the need for intensive therapy management, reduce the days of 
hospital stay, as well as reducing hospital expenses, by not having a first-level 
microbiology service, we must wait for the development of microorganisms, 
which on average vary from 5 to 7 days, so we know the most followed organ-
isms in our population, could streamline decision making. 

The objective of this work is to describe the bacterial pathogens that cause in-
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fections in the different body segments as well as to know the susceptibility in 
patients with burns during a period of two years in the Burn Center of the “Hos-
pital Central Sur de Petróleos Mexicanos” in Mexico City. 

2. Materials and Methods 

A retrospective, descriptive and cross-sectional study was carried out including 
patients who met the criteria for total body surface area (TBSA) greater than 
10% admitted to our hospital, all patients with at least one positive culture taken 
at admission, after a week of hospitalization. This study was conducted over a 
period of 2 years, January 2017 to January 2019. 

The analysis of the isolated microbiological agents was obtained from culture 
samples in different anatomic areas. 

The following variables were measured in the general population and also by 
groups, considering: age, sex, TBSA with Wallace's rule of nine, anatomic area 
affected, type of burn, depth of burn, microorganism reported in cultures, anti-
biotics empirically administered and mortality rate. 

Patients with signs of bloodstream infections, TBSA less than 10%, chemical 
burns and those who did not have all the study variables in their electronic med-
ical record were excluded, in order to eliminate possible biases. 

The microbiological determination was carried out by taking cultures with a 
dry swab in the different affected anatomical areas (using a swab for each seg-
ment), which were divided as follows: head and neck, thorax/back, abdomen, 
upper limb, lower limb and genitals. The microorganisms were identified by the 
microbiology service of the same hospital, repeating the sampling after 7 days of 
hospitalization in order to direct the empirical therapy used. 

The culture swabs used were COPAN brand (Zacatecas, Mexico); swab with a 
tip covered with short nylon fibers that are arranged in a perpendicular way, for 
efficiency in the sample collection process and with fast and automatic elution, 
each plate was incubated at 35 degrees centigrade, under aerobic conditions. The 
microorganisms were identified with the VITEK system (Biomérieux, France) 
and the susceptibility was carried out according to the guidelines of the Clinical 
& Laboratory Standards Institute (2017), obtaining a preliminary development 
at 72 hours and a definitive result at 7 days. 

3. Results 

We had a total of thirty-eight patients, who were divided into two groups. 80% 
were male and 20% female, the mean age was 41 years with an age range of 27 to 
55 years. 80% of the patients had TBSA greater than 30%, the average TBSA was 
32.5% and the interquartile range was 20% to 50% (Figure 1). 

It was observed that 30% of the patients, at the time of admission, did not 
show colonization of microorganisms in the first taking of cultures in burned 
surface areas. Seven days after their hospital stay, a second culture taking was 
made, showing development of the following organisms: Pseudomonas aerugi-
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nosa, Candida albicans, Enterobacter cloacae in order of frequency (Figure 2). 
Regardless of the anatomical segment studied, the most frequently isolated mi-
croorganism was Pseudomonas aeruginosa (Table 1). 

 

 
Figure 1. Bruned body surface. 

 

 

Figure 2. Microorganism isolated in culture. 
 
Table 1. Isolated microorganisms. 
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Head and Neck 4 2 1 1 1 0 0 0 0 0 0 

Thorax 5 1 1 1 0 1 1 0 0 0 0 

Abdomen 2 0 1 1 0 0 0 0 0 0 0 

Upper extremity 5 0 1 1 0 1 0 4 0 0 0 

Lower limb 5 0 1 1 0 2 1 0 1 1 0 

Genitals 3 0 0 1 0 0 0 0 0 0 1 

Microorganisms in isolated in different anatomical segments. 
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96% of the patients received empirical antibiotic therapy, within which 64% 
are modified to targeted antibiotic therapy after receiving the results of the cul-
ture and antibiogram. Third-generation cephalosporins were the most widely 
administered antibiotic, followed by carbapenems, and finally combinations of 
these drugs. The most commonly used combination was a broad-spectrum peni-
cillin plus an anaerobicide. 

4. Discussion 

An infection in burned patient conditions causes an important inflammatory 
response in the body, which develop various systemic symptoms, such as tachy-
cardia, hypotension and fever. The importance of bacterial identification lies in 
establishing empirical antibiotic treatment and subsequently directed treatment 
to the identified microorganism according to its susceptibility [10]. Several stu-
dies have been carried out in which it has been observed that patients with inva-
sive infection who received inadequate treatment according to the type of mi-
croorganism isolated, they had more complications and higher rate of mortality 
[11]. 

Since our Hospital is a referral burn center, our patients mainly have full 
thickness burns, burns in special areas (genitals, face and hands) or more than 
10%of TSBA. A significant percentage of patients have had concomitant trauma 
and airway injuries, which is why they have worse prognosis and greater com-
plexity in their management. In our population, the most affected anatomical 
segment was the upper extremities, followed by the head and neck. 

In Mexico, the average cost per episode of in-hospital infection has been re-
ported to be $4200 to $8990 [12]. In recent decades, a microbiological change 
has been observed in the bacteria involved in infectious processes towards an 
increase in Gram-negative bacilli. P. aeruginosa is a ubiquitous opportunistic 
microorganism, with a great capacity to adapt to the environment. In several 
previous reports this bacillus has been located as one of the main microorgan-
isms causing nosocomial infections [13]. 

Previous studies carried out in our hospital showed that patients who devel-
oped Pseudomonas in cultures had a longer ICU and hospital stay, significantly 
longer than those who developed other microorganism, and also required a 
greater number of surgeries [14]. Other studies have also shown that Pseudo-
monas infection is correlated with increased resistance to antibiotics, prolonged 
hospital stay, and a higher mortality [15] [16] [17]. 

On the other hand, C. albicans was the second isolated microorganism, fol-
lowed by enterobacteria. The before mentioned microorganisms are associated 
with the presence of bacterial resistance and secondarily with lack of therapeutic 
options for its eradication. 

Unfortunately, the main isolated microorganisms are those that have been 
reported in other studies, in addition to an increase in antibiotic resistance. For 
its control, personal protection measures for health personnel should be pro-
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moted, improving clinical-surgical practices, with special emphasis on hand 
washing and the use of an antimicrobial control policy, as recommended global-
ly [18]. 

As a retrospective study, it had certain limitations, not being able to define 
whether other variables, such as type and number of surgeries, the dressings 
used or some other invasive procedures, could be related to the development of 
the infection. However, the data gave us a broad view of the bacterial microor-
ganisms that are associated with post-burn patients, which shows possible alter-
natives in the treatment and prevention of infections in these types of patients. 

Most of the patients received empirical antibiotics, and more than 50% un-
derwent modifications of this treatment after the culture results were obtained. 
We believe that this maneuver improved the prognosis of severely affected pa-
tients. Another factor that we believe favored recovery and resulted in a mortali-
ty rate similar to that of first world countries, is that throughout the hospital stay 
there was close 24-hour surveillance by a whole group of plastic surgeons, plastic 
surgical residents, intensive care doctors, nurses, nutritionists and rehabilitators. 

5. Conclusions 

The correct care of burn patients is one of the most complex challenges in trau-
ma management, since it requires multidisciplinary intervention, highly specia-
lized management, and represents a high socioeconomic impact. Identification 
of the microorganisms that cause infection reduces the hospital stay, as well as 
the admission to the ICU. 

It is necessary to emphasize preventive medicine in order to reduce the inci-
dence of this type of accidents and therefore burn injuries; the development of 
prevention programs at home, initial management by paramedics, an effective 
health system that includes referral centers and units specialized in burn patient 
care, is essential to increase their survival. 

In order to offer a greater recovery, with less hospitalization than that re-
ported in the literature, it is necessary to identify microorganisms that cause in-
fections on burned body surfaces, in order to provide targeted therapy, reducing 
bacterial resistance, days of hospital stay, need for ICU management and hospit-
al costs. 

A fundamental research guideline is to pay more attention to the post-burn 
consequences, and the sequelae and functional limitations that it entails, since 
few since few studies focus on this aspect. 
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