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Aims In recent years, the global incidence of infections caused by gram-negative bacteria 
resistant to antibiotics has increased. This study aimed to investigate the presence and 
frequency of coagulase-negative Staphylococci in contact between animals and people 
and determine the phenotypic antimicrobial resistance profiles of coagulase-negative 
Staphylococci isolates from these sources.
Materials & Methods 80 samples were collected from humans in different areas of Basrah 
Province, including 40 samples from human hand swabs and 40 from nasal swabs. The 
samples were inoculated onto mannitol salt agar and blood agar and then incubated at 37ºC 
for 24 hrs. Antibiotic susceptibility testing was performed using the disc diffusion method. A 
molecular study was done using the PCR technique.
Findings 37 samples (46.25%) were positive for staphylococcal infection. Five species, 
including S. sciuri, S. lentus, S. gallinarum, S. chromogen, and S. haemolyticus were identified, 
according to Vitek 2 kit. Staphylococci were resistant to several different antibiotics. Out of 
20 amplification samples, only 12 positive samples were purified for the ermA gene region 
with a PCR product of 190 bp. The results also showed the presence of an ermC band with 
a size of 299 bp, which represents the correct expected band in 8 isolates out of all isolates.
Conclusion Gram-positive organisms are increasingly identified as the source of acute 
clinical infection in animals and humans. Some isolates are resistant to several different 
antibiotics. The ermC gene, ermA gene, and both ermA and ermC genes are present in the 
genome of these bacteria.
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Aims West Java has the second highest incidence of hypertension in the country, with a 
prevalence of 36.79% in the city of Bandung. The elderly have the highest rate of hypertension 
among all age groups. This study aimed to investigate non-modifiable and modifiable risk 
factors, as well as the most common risk factors related to hypertension in the elderly.
Instruments & Methods In this cross-sectional, all patients who visited and received 
treatment at the general polyclinic and were registered in the Neglasari Health Centre’s 
report registration were investigated. There were 245 respondents in this survey. A basic 
random strategy was used to collect samples. Data were collected using questionnaires and 
observation sheets and analyzed by Chi-square test and multiple logistic regression.
Findings Age (p=0.000), family history (p=0.015), obesity (p=0.0001), physical activity 
(p=0.003), stress (p=0.000), excessive salt consumption (p=0.007), alcohol drinking 
(p=0.0001), and inadequate fiber consumption (p=0.0001) were risk factors for hypertension 
in the elderly. The degree of stress was the most important risk factor for the occurrence of 
hypertension in the elderly (OR=4.2).
Conclusion Both non-modifiable (age and family history) and modifiable (obesity, physical 
activity, stress, excessive salt consumption, alcohol consumption, and low fiber consumption) 
factors can influence the occurrence of hypertension. Stress is the most significant factor 
linked to hypertension.
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Aims This study aimed to investigate the prevalence of hypoxic encephalopathy in patients 
with COVID-19 and its relationship with in-hospital mortality.
Instruments & Methods A multicenter prospective study was conducted on 1277 patients 
with SARS-CoV-2 infection. All patients were evaluated based on age, severity of disease course, 
presence or absence of typical symptoms of COVID-19, presence of exacerbating chronic 
conditions, and presence of developed acute neurological complications. Patients with signs 
of encephalopathy were identified among patients with acute neurological complications, 
and a differential diagnosis was carried out to identify hypoxic encephalopathy. The data 
relating to severe patients with hypoxic COVID-19-associated encephalopathy was studied 
thoroughly for the chronology of the onset of symptoms, detection of the SARS-CoV-2, the 
similarity of test results, and diagnostic clinical examinations.
Findings Hypoxic encephalopathy was identified as the most severe complication among 
patients with neurological disorders. Most often, older patients had a severe course of the 
disease. 20% of patients had obtained disorders of the nervous system. 92% of them were 
diagnosed with hypoxic encephalopathy, which led to death in 95% of cases.
Conclusion SARS-CoV-2 hypoxic encephalopathy may lead to a poor prognosis for the course 
of the disease in the vast majority of patients with neurological complications. It means that 
this serious complication should be investigated more carefully for possible prevention, early 
diagnosis, effective treatment, and long-term rehabilitation for patients with COVID-19.
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Introduction 
Antimicrobial resistance (AMR) poses a major threat 
to human health around the world. Many studies 
have estimated the effect of AMR on incidence, 
deaths, hospital length of stay, and health-care costs 
for specific pathogen–drug combinations in select 
locations. Bacterial AMR occurs when changes in 
bacteria cause the drugs used to treat infections to 
become less effective. The Review on Antimicrobial 
Resistance, commissioned by the UK Government, 
argued that AMR could kill 10 million people per year 
by 2050. Although these forecasts have been 
criticized by some, World Health Organization 
(WHO) and numerous other groups and researchers 
agree that the spread of AMR is an urgent issue 
requiring a global, coordinated action plan to 
address. Information about the current magnitude of 
the burden of bacterial AMR, trends in different parts 
of the world, and the leading pathogen–drug 
combinations contributing to bacterial AMR burden 
is crucial. If left unchecked, the spread of AMR could 
make many bacterial pathogens much more lethal in 
the future than they are today [1]. 
The use of antibiotics in humans, to treat infections, 
and in animals, to promote growth and prevent 
colonization by pathogenic bacteria, has led to an 
increased resistance among bacteria [2]. The 
resistance often is transferable at interspecies and 
intergeneric levels [3]. The relative ease with which 
bacteria become resistant to currently used 
antimicrobial agents is of concern to public health 
officials [4]. 
In recent years, the global incidence of infections 
caused by gram-negative bacteria resistant to 
antibiotics has increased. It has been predicted that 
up to two million people in the United States will 
contract an antibiotic-resistant bacterial infection 
each year, resulting in over 23,000 fatalities [5]. 
Staphylococci are gram-positive, non-motile, non-
spore-producing bacteria that are ubiquitous and 
include various opportunistic/pathogenic species 
responsible for human and animal infections. This 
group of microorganisms colonizes the skin, hair, 
nose, and throat of humans and animals, and from 
these sources, they can be transferred to food 
because both organisms are the main reservoir [6]. On 
the basis of the ability to clot blood plasma, 
Staphylococci are divided into two groups: coagulase 
negative, and coagulase positive staphylococci [6]. 
The spread of resistance to antimicrobial agents in 
staphylococci is largely due to the acquisition of 
plasmids and/or transposons [7]. In staphylococci, the 
conjugative transfer of resistance determinants is 
usually mediated by conjugative plasmids, which 
spread resistance determinants between species and 
genera [8]. Besides transferring the resistance 
determinants, they can mobilize non-conjugative 
plasmids, recombine with non-conjugative plasmids 
to form new plasmids, or acquire and transfer 

resistance transposons [9]. The spread of antibiotic 
resistance among Coagulase-Negative Staphylococci 
(CoNS), containing resistance genes, from animal 
products may represent a hazard to human health 
through the transfer of resistance genes between 
staphylococcal species and direct transmission of 
resistant pathogens to humans [10, 11].  
Several previous studies have been conducted on 
Staphylococcus aureus bacteria in the same area [12-17]. 
Studies with human staphylococcal strains indicate 
that Staphylococcus epidermidis is a reservoir of 
antibiotic resistance genes that can be transferred to 
S. aureus under in vitro and in vivo conditions [18]. 
Studies of drug resistance transfer between 
staphylococcal strains have been done mostly on 
human isolates; studies of transfer between animal 
and human staphylococcal strains are rare [19]. 
This study aimed to investigate the presence and 
frequency of CoNS in contact between animals and 
people and determine the phenotypic antimicrobial 
resistance profiles of CoNS isolates from these 
sources. 
 

Materials and Methods 
Samples collection 
To obtain Staphylococcus spp., different samples 
were collected from several regions in Basrah 
province, Iraq. Forty hand swabs of milker people 
were collected by moistening the sterilized cotton 
swab with Buffered Peptone Water (BPW). Swabs 
were rolled over the palm of the hands, the area 
between fingers tips, and nails, then incubated for 24 
hrs at 37°C. Forty nasal swabs were also collected 
using sterile swabs. The swab samples were enriched 
in the appropriate amount of BPW in a 1:9 ratio and 
incubated at 37°C for 24 hrs according to the 
standard methods. 
Laboratory diagnosis  
The specimens were directly transported to the 
laboratory, then directly inoculated onto Mannitol 
Salt Agar (MSA) and blood agar, and then incubated 
at 37 ºC for 24 hrs. All colonies from primary cultures 
were purified by subculture onto MSA medium and 
incubated at 37ºC for 24-48 hrs. Gram stain and other 
biochemical tests were done, such as catalase test, 
oxidase test, coagulase test, clumping factor test, and 
hemolysin production. The VITEK 2 is an automated 
microbiology system utilizing growth-based 
technology.  
Antibiotic Susceptibility Testing (AST) 
Antibiotic susceptibility testing was performed 
according to Bauer et al. [20] using the disc diffusion 
method. 
Molecular study using Polymerase chain reaction 
(PCR) technique 
Bacterial DNA was extracted using the Geneaid™ DNA 
Isolation Kit (Bacteria). All staphylococcal isolates 
were grown in 5 mL of Lysogeny Broth (LB) 
overnight at 37°C for DNA extraction. Genomic DNA 
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was amplified using the primers presented in Table 
1. These primers were used to amplify the ermA and 
ermC genes. From each extracted sample, 5 μl of 
bacterial DNA was amplified by PCR with specific 
primers and cycling conditions as previously 
described [21]. PCR amplified product was detected by 
electrophoresis on 1% agarose gel. 4 µl of PCR 
product was inoculated in each well of agarose gel. 
The molecular weight of the PCR amplified product 
was determined using a 100 bp ladder after 60 min at 
70V. 
 
Table 1) Sequences of primers for ermA and ermC genes 
Genes Primer sequences Product size 

ermA 
F: AAGCGGTAAACCCCTCTGA 
R: TTCGCCATTTGGGGAGACT 

190 bp 

ermC 
F: AATCGTCAATTCCTGCATGT 
R: TTAGCAGTTAAGGACGTACA 

299 bp 

 

Findings  
Collection and processing of sample 
Of the 80 samples collected, only 37 samples 
(46.25%) were positive for staphylococcal infection, 
which 19 samples (46.25%) and 18 samples (45.0%) 
were from human hand swabs and nasal swabs, 
respectively. There was no significant difference 
between the type of sample and isolates number 
(p>0.05; Table 2). 
 
Table 2) Frequency of positive staphylococcal samples according 
to sample type 
Samples type Number of samples Positive results 

Human hand swab 40 19 (47.5%) 
Human nasal swab 40 18 (45.0%) 
Total 80 37 (46.25%) 
Chi-square (χ2)=8.922; p>0.05 

 
Cultural characteristics  
Based on culture, suspected colonies of CoNS were 
smooth, round, raised, glistening, gray to deep golden 
yellow and white in the color plate, while the colonies 
on blood agar plates were large, round creamy/buff 
colored colonies with β or α-hemolysis (Figure 1). 

 

 
Figure 1) Hemolysis by CoNS on blood agar 

 

With a gram stain, the smear of suspected colonies 
showed clusters or different irregular shapes of 
gram-positive cocci. All isolates were positive for the 
catalase test and negative for oxidase and coagulase 
tests. There were 5 species of CoNS according to Vitek 
2 kit. Staphylococci fell into the following species: S. 
sciuri, S. lentus, S. gallinarum, S. chromogen, and S. 
haemolyticus. 
Antibiotic sensitivity of CoNS isolates  
37 CoNS from different sources were examined for 
their susceptibility to antibiotics using the agar 
dilution method according to NCCLS (National 
Committee for Clinical Laboratory Standards) 
guidelines (Figure 2; Table 3). 
 

 
Figure 2) Antibiotic susceptibility test on CoNS 
 

Molecular study 
DNA extraction and PCR technique  
DNA was extracted from CoNS isolates using 
conventional methods. The DNA extraction results 
were accepted, and the concentration and purity 
were determined using a Nanodrop 1000 
spectrophotometer at 280/260 nm. The 
concentration of DNA was between 135.5-637.7 
ng/μl, and the purity was between 1.49 and 2.2, as 
well as was observed by horizontal gel 
electrophoresis in 1% agarose (Figure 3). 
 

 Figure 3) Gel electrophoresis of genomic DNA extraction from 
some staphylococci 
1% agarose gel was observed under UV light at 5 V/cm for 30 
minutes. 
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Detection of ermA and ermC genes 
PCR was performed to detect the ermA gene region in 
20 staphylococcal isolates, and out of 20 amplification 
samples, only 12 positive samples were purified for the 

ermA gene region with a PCR product of 190 bp. The 
results also showed the presence of an ermC band with 
a size of 299 bp, which represents the correct expected 
band in 8 isolates out of all isolates examined (Figure 4). 
 

Table 3) Antibiotic susceptibility patterns of CoNS isolated during the present study 
Susceptibility  AM AX ER CRO CD CIP TE VA RA SXT 

Resistant (R) 0 1 2 2 2 6 4 5 7 3 
Intermediat (M) 6 5 9 8 6 6 6 7 8 3 
Susceptible (S) 9 9 5 7 8 4 7 5 2 9 
Abbreviation: AM, Ampicillin; AX, Amoxicillin; ER, Erythromycin; CRO, Ceftriaxone; CD, Clindamycin; CIP, Ciprofloxacin; TE, Tetracyclin; 
VA, Vancomycin; RA, Rifampin; SXT, Trimthropin/Sulphamethoxide 

 

 
Figure 4) Gel electrophoresis of multiplex PCR products of ermA 
(190 bp) and ermC (299 bp) genes of CoNS on 1% agarose gel at 7 
V/cm for 1 hour with 100 bp DNA ladder 

 

Discussion 
Culturing examination of Staphylococcus was 
performed by streaking all samples into nutrient 
agar, mannitol salt agar, and blood agar and 
incubating at 37ºC for 24 hours. The results showed 
that most bacteria colonies on nutrient agar, after 24 
hours of incubation, were Staphylococcus with an 
appearance of slightly yellow, flat large, circular, and 
opaque. When the bacteria grow on the mannitol salt 
agar, the color of the medium changes. Isolates were 
gram-positive (purple color) spherical cells or cocci 
arranged in irregular grape-like clusters. This finding 
is correlated well with the finding of Fuchs and Sanyal 
[22], who found that gram-positive organisms have 
been increasingly identified as the source of acute 
clinical infection in animals and human. 
The VITEK 2 system identify medically important 
Staphylococci in 15 hours due to a sensitive 
fluorescence-based technology and allows a result to 
be generated without the need for a morphological 
assessment [23]. 
Most of the isolates were sensitive, and some were 
intermediate to most of the antibiotics used in the 
study, as illustrated in Table 3. Resistance may be 
because some antibiotics cannot penetrate the outer 
membrane, which may reduce drug permeability.  
In Ghostaslo et al.’s study [24], the most common 
organism causing neonatal sepsis was coagulase-
negative staphylococci. Gram-negative organisms 
were isolated in 31.43% of cases, and the most 
common Gram-negative organism causing neonatal 
sepsis was Klebsiella pneumoniae. They reported that 
the resistance rates of K. pneumoniae to penicillin,  

 
ampicillin, cephalexin, chloramphenicol, gentamicin, 
co-trimoxazol, amikacin, and ciprofloxacin were 
94.3%, 91.4%, 82.8%, 74.4%, 60.0%, 54.2%, 40.0%, 
and 2.8%, respectively.  
However, all isolates of CoNS were resistant to 
ampicillin, corroborating the findings of Elliot et al. 
[25], who documented that CoNS often produce β-
lactamases and are resistant to ampicillin and that 
multiply resistant strains may limit antibiotic choice. 
The resistance of CoNS to amoxicillin may be due to 
the common use of this antibiotic in the treatment to 
most clinical infections. 
Six isolates (30%) out of 20 CoNS were positive for 
the ermC gene, and only one sample (5%) was 
positive for the ermA gene, and six isolates (30%) 
were positive for both ermA and ermC genes by 
multiplex PCR method.  
Erytromycin resistance in staphylococci is encoded 
by erm genes (ermA, ermB, ermC and msrA) [26]. Lim et 
al. [27] reported that the ermA gene was more 
prevalent than the other erytromycin resistance 
genes in S. aureus isolates, and ermC gene was found 
mostly in CoNS. Similarly, in a study performed by 
Martineau et al. [28], the ermC gene has been reported 
to be more prevalent in CoNS. However, ermA has 
been reported to be the more common gene in CoNS 
in another study [29]. Taponen et al. [30] found that the 
presence of the ermA gene is detected in 53.9% of all 
strains, which is higher than our result (5%), and it 
disagrees with the present findings. 
The ability of CoNS to adhere to extracellular matrix 
proteins is thought to be essential for the colonization 
and the establishment of infections [31]. CoNS 
possesses various adhesion genes, including the ermC 
gene [32].  
PCR analysis of the other virulence genes revealed 
the ermC gene in 41 isolates. This finding suggests the 
important role of these elements in resistance and 
pathogenicity in bovines and humans. However, ermC 
was present among the strains. Our present results 
agreed with the combined occurrence of ermC genes 
that has been described by other investigators [33, 34]. 
Duran et al. [21] evaluated the association between 
antibiotic susceptibility patterns and the antibiotic 
resistance genes in staphylococcal isolates obtained 
from various clinical samples of patients attending a 
teaching hospital in Hatay, Turkey. A total of 298 
staphylococci clinical isolates were subjected to 
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antimicrobial susceptibility testing. The genes 
implicated in antimicrobial resistance were amplified 
using the multiplex PCR method, in which a total of 
165 isolates were resistant to erythromycin and 
contained at least one of the erythromycin resistance 
genes (ermA, ermB, ermC, and msrA). 

 
Conclusion 
Gram-positive organisms are increasingly identified 
as the source of acute clinical infection in animals and 
humans. Some isolates are resistant to several 
different antibiotics. The ermC gene, ermA gene, and 
both ermA and ermC genes are present in the genome 
of these bacteria.  
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