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Abstract 
Bacterial co-infections increase the severity of respiratory viral infections and are frequent causes 
of mortality in COVID-19 infected subjects. We aimed to investigate the antimicrobial resistance 
patterns and molecular typing of Pseudomonas aeruginosa isolates among Coronavirus disease-19 
patients. According to some, one of the most nosocomial bacteria is Pseudomonas Aeruginosal. 
Between October 2021 and June 2022, 100 sputum samples were collected for this study from 
several Wasit hospitals. twenty seven (27%) isolates were identified as Pseudomonas aeruginosa 
by routine biochemical tests, vitek 2 system ; In attempting to the identification of P. aeruginosa 
strains at the DNA level, Polymerase chain reaction (PCR) is used based on specific primer 
(27F/1492R) for (16S rRNA) gene. The results showed that PCR has found to be rapid and more 
sensitive and specific in identification of P. aeruginosa. During the COVID-19 period, especially 
at the beginning of the pandemic, an inappropriate use of broad-spectrum antibiotic treatments has 
been frequently described, mainly due to prolonged hospitalization, and the use of immune-
suppressive treatments as steroids. P. aeruginosa strains were resistant to imipenem followed by 
meropenem , ciprofloxacin and levofloxacin . 
Keyword : Pseudomonas aeruginosa, human, vitek 2 system, antimicrobial . 
1. Introduction 
A prevalent opportunistic pathogen linked to infections acquired in healthcare settings is the Gram-
negative bacteria Pseudomonas aeruginosa (Kollef et al ., 2021). And and people with impaired 
immune systems. Crucially, it is a leading source of morbidity and mortality among hospitalized 
patients and frequently resistant to antibiotics (Lucena  et al ., 2014). Particularly in 
immunocompromised hosts, P. aeruginosa infections can result in serious, life-threatening 
infections and significantly raise overall healthcare expenses. (Morales, et al ., 2012 ;  Kaier et al 
., 2019). Antibiotics are usually used to treat P. aeruginosa bacteremia, although in certain 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 8 

www.healthinformaticsjournal.com 

Open Access 

4357 

 

 

situations, the infection may be hard to cure and may need extensive or protracted treatment. 
Infection with P. aeruginosa still causes high mortality rates of up to 62% in some patient groups, 
despite medical advancements and antibiotic therapy (Vidal et al ., 1996). Antibiotics are 
commonly used to treat P. aeruginosa bacteremia, but in certain situations, the infection may be 
hard to cure and may need for extensive or protracted treatment. High death rates of up to 62% in 
some patient groups are still caused by P. aeruginosa infections despite medical advancements and 
antibiotic therapy (Pfaller, et al ., 1998  , Richards, et al .,1999 , Bodey, et al ., 1985). P. aeruginosa 
infections linked to healthcare settings are also on the rise. They can manifest as pneumonia, 
urinary tract infections, surgical site infections, and bacteremia, and they account for around 7% 
of all nosocomial infections. (Magill, et al ., 2014 , Weiner et al ., 2016). Because P. aeruginosa is 
an opportunistic infection that prefers immunocompromised patients, this number is even greater 
in intensive care unit (ICU) settings (Bodey  et al ., 1985). Because there aren't many empirical 
therapy choices in the intensive care unit, P. aeruginosa antibiotic resistance is a major worry. The 
carbapenem class of medications is frequently used in empirical and conclusive treatment. But 
these have been rendered useless in the face of Enterobacteriaceae (CRE) and carbapenem-resistant 
Acinetobacter baumannii (CRA), which have been more common in particular areas during 
COVID-19 outbreaks. (Gottesman, et al .,2021). This may be partially caused by the overstretched 
laboratory and human resources for the diagnosis, treatment, and care of COVID-19, which 
decreases the ability to screen for multidrug-resistant organisms (MDROs). It may also lead to 
lapses in conventional infection prevention and control procedures, making it impossible to isolate 
or cohort all patients who test positive for MDROs (Monnet  & Harbarth. 2020). Antibiotic 
stewardship is crucial for both prescribing and de-escalating antibiotics in order to prevent the 
emergence of antibiotic resistance, which may be caused by these causes (Campion & Scully   
2018). in addition to the monitoring activities necessary to guide suggestions. The prevalence of 
various nosocomial infections in healthcare settings were believed to be positively impacted by 
better hand cleanliness and increased infection prevention and control methods during the 
Coronavirus Disease 2019 (COVID-19) pandemic  (Zhu et al ., 2022;Sturm et al .,2022) However, 
this conclusion was not always reached. With conflicting findings from research, it is still unknown 
if the incidence of P. aeruginosa bacteremia rose, fell, or stayed constant during the pandemic 
(Amarsy, et al ., 2022; Hirabayashi et al ., 2021; İpek et al ., 2022). Additionally, it is still unclear 
whether the rise in antibiotic prescriptions during the pandemic (Winders, et al ., 2021). Aided in 
the development of resistant strains, particularly since antibiotic exposure is a major risk factor for 
resistance and research indicates that resistant P. aeruginosa strains might appear as soon as eight 
days after starting meropenem. (Yusufetal ., 2017).  
Although the prevalence of Gram-negative infections in COVID-19 patients was evaluated by 
many investigations, little information is currently available regarding Pseudomonas aeruginosa-
caused infections in hospitalized COVID-19 patients. The purpose of this study is to look into the 
molecular type and patterns of antibiotic resistance of Pseudomonas aeruginosa isolates from 
patients with coronavirus disease-19. 
2. MATERIALS AND METHODS  
2.1. Collection of samples 
Between October 2021 and June 2022, one hundred sputum samples were taken from patients with 
respiratory tract infections who were treated at Wasit Hospitals Province. 
2.2. Identification of P. aeruginosa phenotype 
MacConkey agar and blood agar were used to cultivate all of the obtained swabs, which were 
then incubated aerobically for 24 hours at 37°C. Bacterial characterisation was established based 
on biochemical, microscopy, and culture testing (Saleh et al., 2014). in addition to verifying 
using a Vittek 2 system identification kit. 
 
2.3 .DNA extraction 
Following the manufacturer's instructions, the extraction kit was used to extract and purify the 
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bacterial genomic DNA from P. aeruginosa. 
2.4.  Primers 
Two PCR primers were used to amplify 16S rRNA of P. aeruginosa supplied by Alpha 
DNA/Canada. To obtained DNA fragment was 1500 bp (10). 27- Forward primer: 5-AGA GTT 
TGA TCC TGG TCA GAA CGC T-3 1492- Reverse primer: 5-TAC GGC TAC CTT GTT ACG 
ACT TCA CCC C-3 
2.5.PCR master mix 
The PCR mixture was made in PCR tubes that had the kit with the PCR components. The 
remaining components were added to the reaction mixture in accordance with the company's 
instructions, which are displayed in Table 1. 

Table ( 1 ): PCR master mix components 
 

Master mix components Volume1 Sample (μl) 

Master Mix 10 μl 

Forward primer 1 μl 

Reverse primer 10 μM 

sterile deionized water 6 μl 

DNA 2 μl 

Total volume 20 

 
Following the completion of the PCR mixture preparation, the tubes were sealed and gently swirled 
for five seconds using a vortex rotary mixer. To carry out the PCR thermocycler conditions, the 
tubes were moved to a PCR thermocycler. 
2.6.Programs of PCR Thermocycler 
PCR was performed using a PCR thermocycler. The device was programmed as in the following 
table (2). 

Table (2): PCR Thermocycler program steps. 
 
 

Steps Temperature C M : S Cycl
e 

Initial 
Denaturation 

9
4 

04 : 
00 

1 

Denaturation 9
4 

00 : 
45 

 
 
 

30 
Annealing P. aeruginosa gene 01 : 00 

58 

Extension 7
2 

01 : 
30 
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Final extension 7
2 

10 : 
00 

1 

 
One and a half percent agarose gel electrophoresis was used to detect the presence of amplification. 
 
 
 
2.7.Antibiotic Test (Qualitative Disk Method) 
Four antibiotic disks ( imipenem , meropenem , ciprofloxacin and levofloxacin ) were used to 
detect the sensitivity of isolates of Pseudomonas  aeruginosa according to method described earlier 
(Bauer. 1966).  
3.RESULTS AND DISCUSSION 
3.1. Sampling 
Sputum samples from one hundred patients at Wasit City hospitals were gathered.   as shown in 
table (3). Twenty-seven (27%) of the local isolates were described based on microscopic and 
cultural characteristics. As shown in table (4) and figure (1), genus and species were identified 
through biochemical testing and confirmation using the vitek 2 system identification kit.  
Table (3): Types of sample, number and Percentage of Pseudomonas  aeruginosa isolated 
from Sputum samples of human . 

Sample    Type     The number Percentage 

Clinical  Sputum 27 27 % 

 
Table ( 4): VITEK ®2 technique, used for identification of P. aeruginosa 

Test Human 

APPA - 

ADO - 

PyrA - 

IARL - 

Dcel - 

BGAL - 

H2S - 

BNAG - 

AGLTp - 

dGLU + 

GGT + 

OFF - 

BGLU - 

dMAL - 

dMAN                   + 
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dMNE                    + 

BXYL                     - 

BAlap                    + 

ProA                    + 

LIP                     + 

PLE                     - 

TyrA                    + 

URE                    - 

dSOR                      - 

SAC                     - 

dTAG                    - 

dTRE                    - 

CIT                 + 

MNT                   + 

5KG                   - 

ILATK                  + 

AGLU                  - 

SUCT                 + 

NAGA                  - 

AGAL                   - 

PHOS                  - 

GIy A                  - 

ODC                  - 

LDC                  - 

IHISa                    - 

CMT                  + 

BGUR                 - 

O129R                - 

GGAA                 - 

IML Ta                  - 

ELLM                   - 

ILATa                  - 
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Figure (1) : VITEK ®2 technique, used for identification of Pseudomonas  aeruginosa 
Suarez-Cuartin and other, (Suarez-Cuartin, et al ., 2018  ;Ali & Assafi . 2024 ;Rahman . 2006) 
agrees with our result of burn infections as indicated only 28.1% of the total, also Dos et al., ( Dos 
., 2023 ; Kolmos et al ., 1993).  Established that burn represents 25-29%. This may be due to the 
high distribution of this organism around the hospital environment hence exposure risk to the burn 
wounds (Hancock . 1998). The main objective of the collection of samples was to isolate the 
bacteria P.aeruginosa and isolated the depending on the phenotypic characteristics of the 
developing colonies as the appearance of the center of Agar color pale color of the inability to 
ferment the sugar lactose located in the center of the plant and has a smell similar to the smell of 
grape fermented while the colonies appeared dark color and most surrounded by A clear halo on 
the center of the blood agars, indicating its ability to decompose blood The results of the 
biochemical tests showed positive results for the oxidase test. All the isolates were characterized 
by their inability to produce hydrogen sulfide gas and they were not fermented for sucrose and 
lactose and agrees with Mangalagiri and other (Mangalagiri, et al ., 2023 ; Su, et al .,  2018; Arai 
et al .,1970; Bongiovanni & Barda . 2023).  
3.2. Antimicrobial susceptibility 
The P.aeruginosa antimicrobial susceptibility test isolates shows that resistant to 100 % ( 
imipenem , meropenem , ciprofloxacin and levofloxacin ). The prevalence of MDR was 100% . 
agree with Lu He .,et al 2021 (Li et al ., 2022; Li et al 2022 ; de et al ., 2023; Heet al ., 2021;  
Onguru et al ., 2008;  Aloush et al ., 2006).  and in 2023 found Pseudomonas aeruginosa resistant 
to imipenem , meropenem , ciprofloxacin (de et al ., 2023) and other find meropenem-resistant 
Pseudomonas Aeruginosa (Gobezie, et al ., 2024) . Rehman and other isolated Pseudomonas 
aeruginosa  and found resistant to ciprofloxacin (Rehmanet al ., 2019).  
3.3. Molecular Identification of P. aeruginosa 
Ten strains identified as P. aeruginosa after amplification of 16S rRNA genes using PCR technique. 
Molecular identification was done on  human samples. When using 27- Forward primer and  1492- 
Reverse primer that detected Pseudomonas Aeruginosa  , a band of approximately 1500 bp ( Base 
pairs) band was observed on the agarose gel for isolates, (Figure : 2) that confirmed these isolates 
belonged to Pseudomonas Aeruginosa . This result is agreement with which mentioned by shuqian 
and other  (Hu et al .,2022 ; Hussein et al .,2022 ; Altaai et al.,  2014). In 2023 isolated from 
Contaminated Soil With Oil Residues and Identification Pseudomonas aeruginosa by 16s rRNA 
gene (Hussein et al ., 2023).  
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Figure (2): Amplification of Pseudomonas species primers for Pseudomonas Aeruginosa of human 
isolate was fractionated on 1.5 % agarose gel electrophoresis stained with Eth.Br. M: 100bp ladder 
marker. Bind 1 resemble 1500 bp .  
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