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study's findings demonstrated that bacterial isolates from various clinical

sources had genetic relationships with one another.

Conclusions

This study emphasizes the serious threat that S. aureus poses due to its
high level of antibiotic resistance and its widespread in hospitals and public
settings. The study identifies the Agr gene types (Agrl, Agr2, Agr3, and Agr4)
and provides insight into the molecular mechanisms underlying S. aureus
pathogenicity. The research discovered no significant correlation between
sample sources and antibiotic-resistant patterns, despite the fact that more
than half of the isolates had high levels of multidrug resistance (MDR). This
suggests that the origin of the illness may not have an effect on how well
treatments work. The results highlight the significance of continuous
monitoring of antibiotic resistance and the importance of molecular methods
such as Agr typing to comprehend the genetic connections among bacterial
strains and direct the creation of more potent treatment approaches to stop

the spread of this infection.
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3(10.7%), Agr3 was 10(35.8%), and Agr4 was 1 (3.5%) of a total of 28 isolates.
Furthermore, the current result differed from the research carried out by
(Bibalan et al., 2014), who showed that the percentage of Agrl presence in
bacteria was 5% and the percentage of Agr3 presence was 55%. But in the
investigation of (Abbasian et al., 2018) the presence rate of Agrl was 131
isolates (78.4%), Agr2 was 17 isolates (10.2%), and Agr3 reached 8 isolates
(4.8%). A finding from the study of (Ahmed et al., 2022)2022 provide evidence
that the presence rate of Agrl reached 82 isolates (55%), Agr2 was 37 isolates
(25%), Agr3 reached 10 isolates (7%) and Agr4 was 21 isolates (14%).
Multiple genes involved in S. aureus bacterium pathogenicity, including
coagulase, lipase, toxic shock syndrome type T, leucocidin, a and B-hemolysin,
and fibronectin-binding protein, have been linked to the Agr regulator,
according to the study of (Enwuru et al., 2023). Based on research findings,
each group of Agr regulators mediates a number of diseases, including
impetigo and exfoliative toxin (eta etb) encoded by Agr4, enterotoxins (Seg,
Sei, Sem, and Seo) encoded by Agrl and Agr2, leukotoxic-lethal genes LukF-
PV and LukS-PV, and toxic shock syndrome genes (TST) regulated by Agri,
Agr2, and Agr3 (Horswill et al., 2019). According to study, the typing method
is now crucial for determining the genetic relationships between bacterial
strains, categorizing bacteria according to their epidemiology, locating
infection sources and methods, identifying high-virulence bacterial strains,
and treating them to stop them from spreading (Furuya et al., 2023). By
using the Agr technique to type the S. aureus under investigation, the genetic
link was discovered and recognized. The Agr method sequences were
discovered to be distributed across several areas of the bacterial genome,

including Agrl, Agr2, Agr3, and Agr4d (Pereira et al., 2022). The present
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The current study is closely agreed with the results of (Derakhshan et
al.,, 2021), who showed that the percentage of the Agrl presence in
staphylococcal bacteria was 20%, which is in close agreement with the 10
(21.27%). Agr2 was 1 (2.12%), but in another research the prevalence was
found to be 53%, which is significantly higher. And the prevalence of Agr3
was 21 (44.68%), which is greater than the 35% reported in a different study
( Ahmed et al., 2024). This indicates a variability in the distribution of Agr
system among different S. aureus isolates. Agrd was 3 (6.36%), slightly lower
than the 8.3% observed in the previous study (Maleki et al., 2019). Some
factors, like the regional variance and the sample size, influence the
fluctuations (Yoon et al., 2007). The classification levels (MDR and XDR) are
substantially correlated with the presence of Agr gene types, according to
the chi-square test, which yields highly statistical significance with an overall
p-value of 0.01. Table (4) presented the correlation between the antibiotic

classifications and gene type.

Table 4: The correlation between the antibiotic classifications and gene type.

Classification Agrl Agr2 | Agr3 Agrd no Agr

MDR 9 0 14 1 8

XDR 1 1 7 2 3
Total (N=46) 10 1 21 3 11

P-value 0.01**

The study conducted by latifpour et al (Latifpour et al., 2022) showed
that S. aureus had Agrl of 16 isolates (29.09%), Agr2 of 30 isolates (54.54%),
Agr3 of 6 isolates (10.9%), and Agr4 of 3 isolates (5.45%) out of 55 isolates.
Najafi Olya et al (Najafi Olya et al., 2021) found that the rate of regulation of

the virulence genes Agrl in the resistance S. aureus was 14 (50%), Agr2 was
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The statistical analysis evaluates the relationship between the sample
sources and the different types of Agr genes (Agrl, Agr2, Agr3, and Agr4).
The Chi-square test results indicate no statistically significant association
between the sample sources. All p-values for the tests exceeded 0.05. And

this result corroborates previous research (Xu et al., 2021)
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Figure 1: Electrophoresis of the Agrl, Agr2, Agr3, and Agr4 genes of S. aureus PCR
reaction outcomes at a 441 bp, 575 bp, 323 bp, and bp product size. A DNA marker
ladder (100-1500 bp) and a 2% agarose gel were utilized at 70 volts for 60 min.
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2019). Conversely, S. aureus displayed high levels of resistance to antibiotics
that target the formation of proteins and cell walls, such as erythromycin,
tetracycline, and oxacillin. Multi-drug resistance (MDR) was found in 32
(51.61%) of the 62 S. aureus isolates, which is in good agreement with the
55% MDR found in earlier research (Suma et al., 2023).

The percentage of Agrl, Agr2, Agr3, and Agr4 presence for S. aureus
bacteria was 10(21.27%), 1 (2.12%), 21 (44.68%), and 3 (6.38%) as presented
in Table (3). According to the results of the electrophoresis, the generated
bands had a molecular weight of 441, 575, 323, and 659 base pairs, according
to a comparison of the multiplied bands and the volumetric index as

demonstrated in Figure (1).

Table 3. The prevalence of genes among sample sources

Source Agrl Agr2 Agr3 Agrd no Agr

Abscess

Aspiration
Blood

Burns
Csf

ear swab
Fluid

Nasal swab

Pus

Sputum

Tissue

Urine

vaginal swab
Wound

Total (N=47)
P-value 0.3NS

O|O|IN|kR IR INOJlO|lO O/ Rr|O|O|W
AR W NNORINIW|IR|RLR|O|IO|K
WIO|Rr|OJOCOIN]O|O|OC O N|FRP|FPL|N

[y
o
N
[y
=
N

0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0.

3NS | 0.4NS ANS [ 0.3NS
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bacteria to produce the plasma coagulant enzyme and work to convert
fibrinogen to fibrin. These biochemical tests were approved for the diagnosis
of S. aureus bacteria (Petrillo et al., 2021). Because it may spread illness and
has many drug resistances, S. aureus is one of the most harmful bacteria that
can infect hospitals and the general public (Vittorakis et al., 2023).

The results of the study demonstrated that among antibiotics, ciprofloxacin
(79.03%), nitrofurantoin (59.67%), and cefoxitin (54.83%) have the greatest
percentages of inhibitory activity against S. aureus. On the other hand, the lowest
percentages were for tetracycline (24.19%) and erythromycin (12.90%). Among the
antibiotics that S. aureus tested, erythromycin (77.41%), oxacillin (75.80%), and
tetracycline (75.80%) exhibited the highest levels of resistance, while the lowest
percentages were found for ciprofloxacin (19.35%) and nitrofurtoin (14.51%).

Penicillin-binding proteins, such as penicillin’s and cephalosporins, are
altered by the expression of the mecA gene, which causes methicillin
resistance. Antibiotic resistance can also result from other processes, such as
the synthesis of beta-lactamases, which degrade beta-lactam antibiotics (Ali
et al., 2021).Nevertheless, no statistically significant correlation was found
between the types of samples and the antibiotic resistance pattern examined,
indicating that the source of infection may not have an impact on the
effectiveness of the antibiotic in this particular study, and the outcomes
supports this research (Hanif et al., 2019).Ciprofloxacin and nitrofurantoin
were shown to have the lowest level of resistance to S. aureus in this specific
study. In our investigation, the resistance rate to ciprofloxacin was 19.35%;
this is in close agreement with the 14.6% found in another study (Patoli et
al.,, 2018). However, our study's 14.51% nitrofurantoin resistance rate

deviates from another study's 8.3% reported resistance rate (Singh et al.,
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Statistical analysis section

Every experiment was carried out and recorded in triplicate. The
standard deviation numbers were provided alongside the average mean
values. After confirming that the data was homogeneous and normal, the
Chi-square test was performed to compare the means and determine the
significance of the data (significant * <0.05; high significant ** <0.01; very
high significant *** <0.001). R Studio 4.5 was used by OriginLab 2021Software

for the correlations and the figures in the statistical study.

Results and Discussion

when culturing S. aureus on 7.5% NaCl-containing mannitol salt agar.
Bacterial colonies are circular in shape, have a non-zigzag edge, and are golden
in color (Socohou et al., 2021). They undergo fermentation to mannitol,
producing acidic byproducts that lower pH, which causes the material to turn
yellow. This is regarded as a differential analysis between the staphylococcus
species (Obanda et al., 2022). In addition, The physical traits of the isolates
grown on blood agar were used to make the identification (Abdulbagqi et al.,
2023). The bacterial colonies had a convex shape, were shiny, smooth, had
rounded edges, and were white in appearance. They were also starting to turn
golden yellow and totally B-hemolysis type (Tang et al., 2024). Microscopic
analysis of slides containing colonies stained with gram-stain revealed that
gram-positive bacteria create non-spore-forming, dark purple clusters that
resemble bunches of grapes (Cao et al., 2021). Additionally, all isolates yielded
negative results for the oxidase test, positive results for the catalase test, and
initial positive results for the coagulase test, which was conducted using the

tube method when a layer appeared inside the tube, indicating the ability of
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Table 1. Oligonucleotide primer sequence and Size amplicon.

T t Product
e Initial Sequence from 5 to 3’ .ro ue Reference
gene Size(bp)
Aarl F-5'- GTCACAAGTACTATAAGCTGCGA-3 441 (R.Z.T. Ahmed
J R-5'-ATGCACATGGTGCACATGC -3 et al., 2024)
Aar2 F-5'-TATTACTAATTGAAAAGTGGCCATAGC -3’ 575 (R. Z. T. Ahmed
¢ R-5'-ATGCACATGGTGCACATGC -3 et al., 2024)
) (R.Z. T. Ahmed
Agr3 F-5'- GTAATGTAATAGCTTGTATAATAATACCCAG -3 323
et al., 2024)
R-5'-ATGCACATGGTGCACATGC -3
) (R. Z. T. Ahmed
Agrd F-5'-GTAATGTAATAGCTTGTATAATAATACCCAG -3 659 et al,, 2024)

R-5'-CGATAATGCCGTAATACCCG -3
As per the instructions provided by the manufacturer, 12.5 pl of 2x
EasyTaq® PCR SuperMix, 1 ul each of forward and reverse primers, 4 pl of
DNA template, and 6.5 pl of nuclease-free water were used to prepare 25 pl
of the reaction mixture, as illustrated in Table (2), with the given reaction
conditions, this combination was utilized to carry out the PCR for gene

amplification.

Table 2. The optimum condition of detection Agr gene.

No. Phase Tm (°C) Time No. of cycle
1- Initial Denaturation 94°C 5 min. 1 cycle

2- Denaturation -2 94°C 30 sec.

3- Annealing 57°C 90 sec. 40 cycle

4- Extension-1 72°C 60 sec.

5- Extension -2 72°C 7 min. 1 cycle

Agarose gel electrophoresis
Following ethidium bromide staining, the extracted DNA and amplified

PCR fragments were separated on an agarose gel and seen under UV light.
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traditional methods including coagulase testing, catalase, mannitol

fermentation assays and vitek 2 compact system assay.

Antibiotic Susceptibility Testing

The disc diffusion technique on Mueller-Hinton agar and the antibiotic
resistance of the 62 isolated bacteria were performed according to CLSI
criteria. Concerning clindamycin (CD) 2ug, oxacillin (OX) 1ug, ciprofloxacin
(CIP) 5ug, gentamycin (CN) 10pg, tetracycline (TE) 10ug, cefoxitin (FOX)
30ug, nitrofurantoin (F) 300ug, and erythromycin (E) 15ug. Data analysis and
interpretation were done based on CLSI, 2023 (Bhagaskara et al., 2023).

DNA isolation
A genomic DNA extraction kit prepared by EasyPure® Genomic DNA Kit
(TransGen, biotech. EE101-01) was used to extract DNA for the bacterial

isolates under study according to the manufacturer's instructions.

DNA examination

In order to determine DNA purity, a nanodrop spectrophotometer was
used to assess the concentration of DNA samples that demonstrated acceptable
integrity at two wavelengths (260 and 280 nm) (Bruijns et al., 2022).

Molecular diagnosis of the Agr genes in Staphylococcus aureus

PCR technology was used in this investigation to identify the Agr genes
(Agrl, Agr2, Agr3, Agrd). As shown in Table (1).
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survival under antibiotic pressure (Raghuram et al., 2022). Understanding
the distribution of Agrtypesin MDR and XDR S. aureus is crucial for identifying
genetic markers that predict resistance patterns and guiding therapeutic
strategies (Raghuram et al., 2022). Targeting the Agr system could reduce
virulence and combat resistance. Studies on highly resistant strains have
highlighted the need for molecular surveillance and deeper exploration of
how regulatory mechanisms influence treatment outcomes (Horswill et al.,
2019). The study investigates the molecular characteristics of the Agr gene in
MDR and XDR strains, focusing on the prevalence of Agr 1, Agr 2, Agr 3, and
Agr 4 in resistant populations. It seeks to understand the role of Agr in MDR

persistence and pathogenicity in S. aqureus.

Ethical approval

This study was carried out in accordance with the principles
outlined in the Declaration of Helsinki. The ethics committee of Health
and Medical Techniques College (173/3) granted approval for the
research before any interventions were made, as did the agreements of
Ghazi Al-Hariri Hospital (No.2643), Al-Kindi Hospital (No.255/3), and lbn
Al-Baladi Hospital (N0.850/3).

Materials and Methods

Bacterial isolation
During the period from January 2024 to April 2024, 62 S. aureus isolates
were collected from various clinical sources, from patients in selected

hospitals in Baghdad city, the bacterial identification was performed using
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Introduction
The rise of multidrug-resistant (MDR) and extensively drug-resistant

(XDR) Staphylococcus aureus (S. aureus) poses a significant global health
challenge (liang et al., 2024). This pathogen can cause severe infections,
including skin abscesses and systemic diseases like bacteremia and
endocarditis (Linz et al., 2023). Antibiotic resistance in S. aureus complicates
infection management, leading to higher treatment failures, prolonged
hospitalizations, and increased mortality. MDR and XDR strains are particularly
significant due to their resistance to most available antibiotics. MDR strains
exhibit resistance to multiple antibiotic classes, while XDR strains are resistant
to all available antimicrobial agents, leaving limited therapeutic options
(Marciniak et al., 2024). Genetic factors like horizontal gene transfer,
chromosomal gene mutations, and virulence factor regulation contribute to
this resistance (Mlynarczyk-Bonikowska et al., 2022). The accessory gene
regulator (Agr) system plays a crucial role in controlling virulence and
antibiotic susceptibility in these resistant strains. The Agr gene in S. aureus
regulates the expression of virulence factors, including hemolysins, proteases,
and toxins. It is part of four genetic groups: Agrl, Agr 2, Agr3, and Agr4. The
system produces and senses autoinducing peptides (AIPs) that trigger
virulence gene expression when bacterial populations reach a certain
threshold (Fang et al., 2024). The study of the Agr gene in resistant S. aureus
strains has revealed a complex link between quorum sensing, virulence
regulation, and antibiotic resistance (Cella et al., 2023). Mutations or
polymorphisms in the Agr locus in MDR and XDR strains may alter resistance
gene expression and enhance resistance evasion. This disruption could

contribute to infection persistence and spread, as this system promotes
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Abstract

Staphylococcus aureus a gram-positive coccus and one of the most
important opportunistic bacteria that can lead to nosocomial infections. The
purpose of this study is to explore the distribution and prevalence of the Agr
gene in multidrug-resistance (MDR) and extensively drug-resistant (XDR) S.
aureus. 62 isolates performed antibiotic sensitivity test. The isolates showed
66.12% resistance to clindamycin with MIC at range>4, erythromycin 77.41%
with MIC at range=8, ciprofloxacin 19.35% with MIC at range>4, oxacillin
75.80% with MIC at range24, cefoxitin 45.16% with MIC at range=>8,
gentamycin 29.03% with MIC at range>16, nitrofurantoin 14.51% and MIC at
range>128, and tetracycline 75.80% MIC at range=16. Following the
extraction of genomic DNA from the bacterial isolates, the presence of the
Agr gene was confirmed. Using specific primers, the Agr genes (Agrl, Agr2,
Agr3, and Agr4) were successfully amplified and detected in S. aureus.

Keywords: Staphylococcus aureus, Agr gene, Multi-drug-resistant

(MDR), Extensively drug-resistant (XDR), Antibiotic sensitivity test.
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(Santacruz et al., 2022). This finding agrees with Soliman's study of ESR and
platelets. ESR evaluated in SLE patients (42.75+28.010) more than the control
(10.53%4.447) similar to his study (39.4 + 27.0),( 7.8 + 2.8), respectively and
P=0.001. Platelets in SLE patients (262.62 +80.820) while in control
(281.73+99.168) and no significant, similar to his study (290.5 = 100.6),
(302.9 £ 93.4), respectively and P>0.05 (Soliman et al., 2023).

SLE patients with anti-dsDNA positive were significantly higher in with
Oral mucosal ulcer (Esquivel-Pedraza et al., 2021 ; Xingguo et al., 2008) and
with Arthralgia or arthritis (laremenko and Koliadenko, 2022). Antibody
levels are higher in SLE patients with positive anti-dsDNA antibodies
compared to those with negative antibodies (P<0.05). Anti-Sm antibodies
showed significant associations with serositis, renal involvement, psychosis,
vasculitis, Raynaud’s phenomenon, hemolytic anemia, leukopenia,
lymphopenia, and arterial hypertension in the multivariable analysis.
(Arroyo-Avila et al., 2015). In this study, there was no significant difference

found for damage accumulation.

Conclusions

ANA and anti-dsDNA that commonest antibodies in SLE followed by
anti-SSA and SSB. Anti-dsDNA is a commonest antibody responsible for active
diseases. Arthralgia and arthritis are most affected by SLE disease. No

association was found between auto antibodies and major clinical features.
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Amongst anti-dsDNA unlike with study (Homa-Mlak), In SLE, the anti-
dsDNA assay has a sensitivity of 40.74% and a specificity of 81.25%, with no
significant difference found (p=0.399) (Homa-Mlak et al., 2022).

Anti-Sm is widely recognized as a marker antibody of SLE in retrospect.
In contrast to the low sensitivity and high specificity typically seen in SLE
diagnosis, anti-Sm had a specificity of 100.0% and sensitivity of 45.0% when
detected by ELISA, indicating a strong positive predictive value for diagnosing
SLE. Yet, the diagnostic usefulness for the majority of negative patients is
restricted because of its high specificity. The finding in this result the
Specificity for all markers are 100% this agrees with Li results in ANA (99.3),
anti-ds-DNA(98.87%), anti-SSA(87.47%), anti-SSB(97.21%), anti-Smith(99.74%),
and anti-RNP (99.56%) (Li, Hejun et al., 2022).

Arthritis was the predominant clinical manifestation, observed in 85%
of the individuals, which was also observed in other study (Metry et al., 2019).
SLE-related arthritis which it usually appears as non-erosive arthritis and was
found in 51 out of 60 patients, closely matching our results. (85.0%) (Csdéka
et al., 2024). Even though conditions such as arthritis or arthralgia are
typically temporary, they can exhibit symptoms resembling those of
rheumatoid arthritis (RA), such as long-lasting stiffness, swelling, pain, and
decreased mobility. Though tendonitis or tenosynovitis may also be present,
the metacarpophalangeal and interphalangeal, wrist, and knee joints are the
most commonly afflicted (Ceccarelli et al., 2022).

Hematologic abnormalities, including lymphopenia, anemia, and
thrombocytopenia, are commonly found in SLE patients reflecting the activity
of the disease over time. Anemia may result from lupus medication usage

through either an idiosyncratic response or a dose-dependent mechanism
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Discussion
A higher proportion of patients resided in urban areas, primarily

because the majority of samples were collected from Baghdad city. In these
studies, autoantibodies similar to ANA, anti-dsDNA, anti-Sm, anti-SSA, and
anti-SSB were identified with percentages of 90%, 85%, 32%, 65%, and 23%,
respectively (Olferiev et al., 2022). A high percentages of SLE may be
consistently identified through the anti-ANA antibody (Anis et al., 2023).
Accurate identification and diagnosis of systemic lupus erythematosus
requires specific testing for anti-dsDNA (Orme et al., 2022). In this study
discovered that the presence of the anti-dsDNA antibody correlated with
disease activity, low white blood cell count, low red blood cell count, and
elevated ESR levels, in line with earlier research (Correa-Rodriguez et al.,
2021). Kidney damage tends to lead to higher ESR levels, consequently
reducing Alb levels. (Aringer, 2020). Anti-dsDNA and anti-Sm autoantibodies
play a crucial role in the production of immune complexes and inflammatory
damage on several organs, including the kidney, skin, and central nervous
system (CNS). They are particularly specific to SLE (Lou et al., 2022).

Within ANA testing, the anti-nuclear antibody assay holds greater
diagnostic and prognostic significance. In systemic lupus erythematosus, the
ANA test shows a sensitivity of 60-80% and an impressive specificity of 95-
99%, giving it a strong predictive value. Autoantibodies can be detected in
the early stages of SLE, including the preclinical phase (Li, H. et al., 2022). this
agrees with Jassim's study in ANA and dsDNA (with AUC 1.00, had a sensitivity
and specificity of 100%), and the presence of double-strand DNA antibodies
at a level of AUC > 1.706 U/ml, had 100% sensitivity and 100% specificity)
(Jassim et al., 2023).
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with P(0.010, 0.040, and 0.022 respectively). Arthralgia was correlated with
anti-dsDNA antibodies, with a P value of 0.023. The occurrence of C3 (P=0.010)
and C4 (P=0.002) were associated with an increased likelihood of developing
Lymphadenopathy. Avascular necrosis showed a significant association with an
anti-SSB antibody (P = 0.016) and C3 (P = 0.010). Furthermore, patients who
had C4 (P = 0.045) were found to have developed Discoid lupus. The various

autoantibodies had no correlation with other clinical symptoms.

Table 5: Correlation between clinical manifestations and autoantibodies among SLE group

ANA dsDNA | SSA SSB Sm RNP Scl70 | Jo-1
clinical manifestations
P P P P P P P P

Seizure 0.817 |0.692 |0.329 |0.672 |0.362 |0.652 |0.692 |0.737
Visual disturbance 0.476 |0.577 |0.073 |0.885 |0.405 |0.064 |0.577 |0.301
Cranial Nerve Disorder | 0.741 |0.573 |0.137 |0.546 |0.193 |0.520 |0.121 | 0.001
Lupus Headache 0.950 (0.339 |0.244 | 0909 |0.765 |0.069 |0.873 |0.417
CVA 0.741 |0.573 |0.962 |0.546 |0.193 |0.520 |0.573 | 0.055
Vasculitis 0.374 |0.704 |0.071 |0.857 [0.697 |1 0.704 | 0.197
Arthritis 0.455 | 0.056 |0.800 |0.723 |0.971 |0.146 |0.202 |0.278
Myositis 0.764 |0.072 |0.315 | 0.582 |0.895 |0.026 |0.797 | 0.029
New Rash 0.120 | 0.721 |0.821 | 0.511 |0.228 | 0.641 | 0.683 | 0.602
Alopecia 0.086 |0.156 |0.993 |0.233 | 0.979 |0.419 |0.389 |0.071
Mucosal Ulcers 0.764 |0.010 |0.040 | 0.199 |0.693 |0.412 |0.797 | 0.190
Pleurisy 0.635 | 0.417 |0.334 | 0.384 | 0.405 |0.355 | 0.477 | 0.301
Pericarditis 0.057 |0.417 |0.945 |0.384 |0.835 | 0.355 |0.417 | 0.490
Fever 0.809 | 0.163 |0.752 | 0.238 | 0.916 | 0.157 | 0.088 | 0.725
Fatigue 0.400 | 0.601 |0.379 |0.123 | 0.169 | 0.881 | 0.647 | 0.221
Arthralgia 0.374 | 0.023 | 0.245 | 0.857 | 0.697 | 0.386 | 0.569 | 0.389
Lymphadenopathy 0.817 | 0.692 | 0.297 | 0.679 | 0.362 | 0.652 | 0.010 | 0.002
Avascular necrosis 0.817 | 0.692 |0.329 | 0.016 | 0.362 | 0.652 | 0.010 | 0.737
Raynaud's phenomenon | 0.844 | 0.822 | 0.204 | 0.718 | 0.708 | 0.522 | 0.286 | 0.504
Discoid lupus 0.554 | 0.129 | 0.931 | 0.278 | 0.795 | 0.248 | 0.129 | 0.045
Photosensitivity 0.327 | 0.905 | 0.451 | 0.104 | 0.668 | 0.172 | 0.905 | 0.684
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Clinical features of SLEDAI in SLE patients

The most common clinical components observed in SLEDAI included
arthritis/arthralgia (85.0%), lupus headache (65.0%), fever (60.0%), new rash
(56.7%), alopecia (48.3%), visual disturbance (46.7%), myositis (41.7%),
mucosal ulcers (41.7%), pyuria (35.0%), vasculitis (20.0%), pleurisy (6.7%),
pericarditis (6.7%), cranial nerve disorder (3.3%), CVA (3.3%), seizure (1.7%),

with organic brain syndrome and psychosis at (0.0%) as shown in Figure (2).
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Figure (2). The frequency of SLEDAI clinical features components among 60 patients with SLE.

The association of autoantibodies with clinical manifestations of SLE

Therelationship between various autoantibodies and clinical symptoms
is summarized briefly in Table (5). Cranial nerve disorder showed a strong
significance with anti-Jol (P=0.001). Myositis was linked to anti-RNP
antibodiesand C4 levels, with a correlation of P(0.026 and 0.029, respectively).

Mucosal ulcers were associated with anti-dsDNA, and anti-SSA antibodies,
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Table 4: Correlation levels of biomarkers in the serum of SLE patients
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ANA 37.3 0.974 0.0001** 0.927 [0.994 |100.0 |95.00
dsDNA 22.0 0949 0.0001** 0.893 [0.981 |100.0 |86.67
Anti-SS-A 17.7 0.765 0.0001%** 0.679 |0.837 |100.0 |51.67
Anti -SS-B 49.42 | 0.541 0.5163 0.432 |0.646 |100.0 |15.00
Anti -Sm 28.9 0.711 0.0001** 0.621 [0.790 |100.0 |45.00
Anti -RNP 32.2 0.501 0.982 0.394 |0.609 |100.0 |16.67
Anti-Jol 39.5 0.503 0.9690 0.395 [0.610 |100.0 |10.00
Anti Scl-70 45.2 0.522 0.7352 0.414 [0.628 |100.0 |13.33

*%:(**) Highly Sig. at P<0.01; C.l.: Confidence Interval; L.B.: lower bound; U.B.: upper bound
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Table 3: Investigations laboratory among different SLE groups

Patient Control
P-Value
Means + SD SE Means * SD SE

Blood tests
WBCx109/L 8.2443.35 0.433 7.75+1.41 1.415 0.306
LYM% 25.96+11.44 1.477 29.93 +6.15 |0.794 0.020*
NEU% 62.46 £16.88 2.180 61.1618.74 1.129 0.598
MON% 6.04+2.17 0.281 6.15+2.02 0.261 0.783
BASO% 0.31+0.15 0.020 0.27+0.12 0.016 0.163
EOS% 1.31#1.17 0.152 1.30+1.49 0.192 0.986
HGB g/dI 11.35+1.66 0.215 12.85+0.40 0.052 0.001**
HCT % 35.431£4.98 0.643 37.74 $0.71 |0.092 0.001**
PLTx109/L 262.62+80.82 10.434 281.73499.16 | 12.802 | 0.249
ESR mm/hr 42.75 £28.01 3.616 10.5314.44 0.574 0.001**
Urine tests
RBC/ul 31.96 £27.77 3.585 3.92+2.33 0.302 0.001**
WBC/ul 28.05 $25.95 3.351 3.77+1.94 0.250 0.001**
PRO g/I 0.27+0.57 0.075 0.00£0.00 0.000 0.001**
Cast/ul 0.12+0.37 0.048 0.00+0.00 0.000 0.017*

SD: Standard Deviation; SE: Standard Error

Receiver operative curve of autoantibodies markers among SLE group
Receiver Operative Curve (ROC) analysis was also used to determine the
optimal cutoff point for medical tests. Table (4) and Figure (1) demonstrate the
cutoff where sensitivity and specificity values intersect, including critical levels for
evaluating area parameters below fifty percent, with a 95% confidence interval
pertaining to ANA testing., dsDNA, SS-A, SS-B, Sm, RNP, Scl-70, and Jo1 antibody

markers within diagnosis SLE patients concerning. this is shown in Table (4).
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The anti-C3 antibody had a positive rate of 73.3% and C3 antibodies at
48.3%. This is shown in Table (2),

Table 2: Distributions of autoantibodies prevalence in the patient group

P Positive Negative
No. % No. %
ANA 57 95.0 3 5.0
Anti-dsDNA 52 86.7 8 13.3
Anti-SSA 31 51.7 29 48.3
Anti-SSB 9 15.0 51 85.0
Anti-Smith 27 45.0 33 55.0
Anti-RNP 10 16.7 50 83.3
Anti-Jol 6 10.0 54 90.0
Anti-Scl-70 8 13.3 52 86.7
c3 44 73.3 16 26.7
ca 29 48.3 31 51.7

Laboratory investigation of study groups

Parameters like WBC count, Hemoglobin level, platelet count,
lymphocyte count, monocyte count, neutrophils, eosinophil count, basophil
count, and ESR were examined in both patients and controls for investigation
purposes. Data shown as meant SD demonstrated that there was a difference
in the mean investigation parameters between SLE patients and the control
group. Independent T-test statistical analysis demonstrated a significant
disparity in Hb, Hct, ESR, CRP, and urine test (RBCs, pus cell, and Alb) between
the healthy controls and SLE patients in the groups. Finally, the analysis of
WBC, neutrophils, monocytes, eosinophils, basophils, and platelets, in the

different groups revealed no significant variance, as shown in the Table 3.
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Table 1: Demographical characteristics of the study groups

Patients Controls
Parameters study (N=60) (N=60)
No. % No. %
15-24 15 25.0 20 33.3
25-34 22 36.7 16 26.7
Age (Year)
35-44 14 23.3 15 25.0
45-55 9 15.0 9 15.0
Urban 50 83.3 52 86.7
Residency
Rural 10 16.7 8 13.3
) Employed 4 6.7 8 13.3
Occupation
Unemployed 56 93.3 52 86.7
Single 17 28.3 28 46.7
Martial state Married 40 66.7 30 50.0
Divorced 3 5.0 2 33
llliterate 2 33 4 6.7
Primary 15 25.0 18 30.0
Intermediate 7 11.7 10 16.7
Education
Secondary 19 31.7 8 13.3
College 17 28.3 16 26.7
High college 0 0 4 6.7
Under Weight 5 8.3 0 0.0
Normal 19 31.7 32 53.3
BMI Over Weight 15 25.0 12 20.0
Obese 17 28.3 14 23.3
Extremely Obese 4 6.7 2 3.3

Prevalence of autoantibodies

95.0% of 60 patients showed a positive result for the ANA.
Additionally, the anti-dsDNA antibody showed a high positive rate of
86.7%, with anti-SSA following at 51.7%, anti-Sm at 45.0%, anti-RNP at
16.7%, anti-SSB at 15.0%, anti-Scl-70 at 13.3%, and anti-Jo-1 at 10.0%.
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Materials and Methods
The case-control study included 60 patients and 60 controls. The

research was done from 25th January 2024 until 25th April 2024. The patient
reports are based on the criteria set by the European Alliance of Associations
for Rheumatology/American College of Rheumatology (EULAR/ACR). ANA
detection and pattern determination were conducted through IIF using HEp-
20. Additionally, an ELISA immunoassay was conducted using an Enzyme-
linked immunosorbent assay (ELISA, Sunlongbiotech), and the antibodies of
each sample were obtained. Statistical analysis the results of this research
were translated into a computerized database structure. Statistical analysis
was carried out using the Social Sciences (SPSS) version 26.0. Mean, SD were
used to express variables. Cross-tabulation was utilized to investigate a
relationship between 2 categorical variables. The significance of these
associations was evaluated using the Chi-square test (X?) test. MedCalc
software is utilized for ROC analysis, measuring parameter differentiation
between two groups. AUC determines the test value. ROC also helps compare

parameters and find the optimal cutoff for sensitivity and specificity.

Result
Demographics of the study groups

Based on the demographics of the groups being studied, it was shown
in Table (1) that a central percentage of patients with SLE fell within the age
group of 25-34 year at (36.7%). About 93.3% of individuals were unemployed,
while 31.7% had completed secondary education. Martial state that has
married more affected (66.7%). Furthermore, 31.7% of the individuals had a

normal body mass index.
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Introduction

Systemic lupus erythematosus is an autoimmune disease that is not
well understood cause. Mostly seen in women, it presents with a range of
symptoms (Emorinken et al., 2021). It is identified by clinical and serological
signs that, although distinctive, are insufficient to meet the classification
criteria (Piga et al., 2023). It is more prevalent among women than men at a
ratio of 9:1 and is frequently seen in the age group of 15-40 years (Barber
et al., 2021). The frequency of SLE is between 72.1 and 74.4 per 100,000
individuals, with annual incidence rates of 5.6 per 100,000 individuals in
predominantly Caucasian and African-American groups. African Americans
experience elevated rates, while the disease is more common among Asian
and Hispanic populations in comparison to Caucasians. The disease typically
appears at a younger age and is more noticeable in African Americans (Tsai
et al., 2022). Linked to genetic and environmental influences such as viral
infections and medications, triggering the creation of particular
autoantibodies. The autoantibodies combine with autoantigens to create
immunocomplexes that are then deposited in capillaries, resulting in systemic
damage (Gong et al., 2023). That affects numerous tissues and organs
(Hasegawa et al., 2023). The most recent clinical guidelines introduced by
the EuropeanLeague AgainstRheumatism/American College of Rheumatology
in 2019 mandated a positive antinuclear antibody titer of 1:80 or higher as
an entry requirement (Lam et al., 2023). The aim of this investigation is to
study the prevalence and the type of hematologic manifestations in SLE from

pathologist's perspective
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Abstract

Background: Systemic Lupus Erythematosus is a complicated condition
caused by the immune system attacking disease with unclear causes,
affecting mainly women. It manifests with various symptoms and is diagnosed
based on clinical and serological signs. Aims: To investigate the prevalence
and the type of immunological and hematologic manifestations in SLE from
pathologist's perspective. Methods: The study was done on 60 SLE patients
and 60 controls from the Consulting Rheumatology Clinic in Baghdad
Teaching Hospital in Baghdad City during the first half of the year 2024, from
25th January 2024 until 25th April 2024. Results: Marital state that has
married more affected (66.7%). 95% of patients tested positive for the anti-
nuclear antibody and the anti dsDNA antibody also showed a high rate of
positivity 86.7%. Hb and ESR highly significant difference (P=0.001) compared
between patients and controls. The Arthralgia and arthritis were most
commonclinical features observedin SLEDAland included (85%). Conclusions:
Anti-dsDNA is a common antibody responsible for active diseases. Arthralgia
and arthritis are most affected by SLE disease.

Keywords: SLE, Autoantibodies, Antinuclear antibodies, Indirect
immunofluorescence

Abbreviations

SLE: Systemic Lupus Erythematosus

ANA: Antinuclear antibodies

HEp-20: Human epithelial cell tumor line

ELISA: Enzyme-linked immunosorbent assay

IIFT: Indirect immunofluorescence tests
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Traditional risk factor and their influence on core study biomarkers
levels in ACS patients

When the major conventional risk variables were examined for their
impact on the significant variations in CPP levels between ACS patients and
controls, the results remained significant whether any of the risk factors
under study was present or not. Nevertheless, this does not rule out the
possibility that these risk variables have an impact on CPP levels. Then there
are circumstances other than ACS presentation; these pertain to a
predominance of alterations brought on by the existence of ACS and its
underlying disease or effects.

In the present study, there was a significantly high level of copeptin in
ACS patients with presence or absence of any of the studied risk factors
when compared with controls in the first few hrs. after onset of chest pain (
by LSD TEST ) (10). Copeptin level may even be raised within 30 min after the
onset of chest pain in patients with AMI as a result of endogenous stress
response and so it does not need serial sampling like troponin and may
signify an accurate anchor point to diagnose AMI in ACS patients on time of
their admission emergency department (8). Hence, a diagnosis of AMI based
on copeptin level may help to enable someone to approve or to rule-out ACS
with higher sensitivity and specificity which could serve to decrease mortality
rate and to reduction the economic costs of management of “ACS” patients
and AMI patients in particular, this agree with (9) due to acute endogenous

stress response (copeptin) seems to be real and effective .
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Table 6: Comparison of copeptin levels between of STEMI patients and controls
according to smoking status.

Groups N Mean £ 5.E. P value
CPP (pg/ml)
SMO Patients 16 344.84 + 24.55 <0.001
STEMI Control 80 162.65 +3.19
Non-SMO Patients 24 [339.13+16.24 <0.001
Control 80 162.65 +3.19
SMO Patients 20 219.28 £ 11.65 <0.001
NSTEMI Control 80 |162.65+3.19
Non-SMO Patients 20 209.07 £11.21 <0.001
Control 80 162.65 +3.19
SMO Patients 12 187.28 +11.03 0.294
Control 80 162.65 + 3.19
UA Non-SMO Patients 28 | 185.2£6.74 0.004
Control 80 162.65 + 3.19
Discussion

Early identification of ACS patients among those presenting with chest
pain to the emergency department in real-life daily clinical practice is
important. Accelerated and intensive medical and interventional therapy
can be beneficial for patients with ACS. Copeptin evaluation is therefore a
useful diagnostic technique for AMI patients. Excluding healthy people who
report having at least chest pain should improve the efficiency of emergency
department operations. Nevertheless, when copeptin and hs-cTn-l are
combined, the ACS patient exclusion rate is much higher than when those

two markers are examined separately (9).
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Table 4: Comparison of copeptin level
between ACS patients and controls according to hypertension

Groups N Mean £ 5. P value
CPP (pg/ml)
HT Patients 20 366.59 £ 19.38 | <0.001
STEMI Control 80 162.65 +3.19
Non-HT Patients 20 316.23 £17.96 <0.001
Control 80 162.65 + 3.19
HT Patients 30 212.6+9.14 <0.001
NSTEMI Control 80 162.65 + 3.19
Non-HT Patients 10 218.9+17.41 <0.001
Control 80 162.65 £ 3.19
HT Patients 20 187.16 £8.12 0.004
Control 80 162.65 £ 3.19
UA Non-HT Patients 20 184.48 + 8.17 0.004
Control 80 162.65 £+ 3.19

Table 5: Comparison of Copeptin between STEMI patients and controls according to diabetic

Groups N g’ia(npzlsr;ﬁj P value

DM Patients 24 345.93 +18.37 <0.001

STEMI Control 80 162.65 +3.19
Non-DM Patients 16 334.64 +20.72 <0.001

Control 80 162.65 £ 3.19
DM Patients 16 216.88+11.24 <0.001

NSTEMI Control 80 162.65 £ 3.19
Non-DM Patients 24 212.37 £11.25 <0.001

Control 80 162.65 +3.19
DM Patients 18 176.71 £ 8.61 <0.001

UA Control 80 162.65 +3.19
Non-DM Patients 22 193.28 +7.37 <0.001

Control 80 162.65 £ 3.19
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controls is presented in tables (3-6). The changes in this study biomarker
among patients and controls stayed significant in CPP above and below age
of 50 years (Tables 3), with or without of systemic hypertension (Tables 4), in
the presence or not of diabetes mellitus (Tables 5), and in smokers and non-

smokers (Tables 6).

Table 3: Comparison of Copeptin between ACS patients and controls according to age

Mean £ S.E.
Age (years Groups N P value
ge (years) up CPP (pg/ml) valu
< 50 years Patients 12 332.74 £23.51 <0.001
STEMI
Control 28 163.36 £ 6.34
> 50 years Patients 28 345.13 £16.92 <0.001
Control 52 162.26 £ 3.55
<50 years Patients |8 195.01+13.34 0.024
NSTEMI
Control 28 163.36 £ 6.34
> 50 years Patients | 32 218.97 £9.35 <0.001
Control 52 162.26 £ 3.55
<50 years Patients |8 182.55 +9.37 0.05
UA Control 28 163.36 £ 6.34
> 50 years Patients 32 186.64 + 6.77 0.001
Control 52 162.26 £ 3.55
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The result of comparison of levels of study parameters among
subgroups of ACS patients (STEMI, NSTEMI and UA) and controls is shown in
Table 2. The comparison revealed significant differences among the study
groups or subgroups in regard to the CPP mean level as well as to the mean

levels of cholesterol, GOT, and FBS.

Table 2: Demographic, clinical Characteristics, baseline laboratory tests and copeptin
level in subgroups of ACS patients and controls

STEMI NSTEMI UA Controls P-
Characteristic | N=40 N =40 N= 40 N= 80 value
Mean + S.E.
Age (years)
Range 45-75 years 45-78 years 47-80 years 34-77 years 0.065
Mean 59 2 60 £ 3 61+3 57 £2 NS
0.032

BMI (kg/m2) |28.53+0.57 |28.17+0.53 |27.53+0.57 |23.37+0.46 |Sig.

173.79+ 0.001>
FBS (mg/dl) | 194.27 +8.78 152.77+6.81 | 92.67 +2.37
(mg/dI) 11.32 Sig.
Cholesterol 0.001>
OI€SIErOl | »1142+52 [173.8745.93 |153.18+4.58 | 141.64+2.73 | -
(mg/dl) Sig.
0.001>
GOT (IU/1) 146.114.86 [5869£3.07 |1574512 |1442:056 | g
Copeptin 34141+ 0.001>
214.18 +8.02 | 185.82 +5.69 | 162.65 +3.19
(pg/ml) 13.65 Sig.

ANOVA test was performed, STEMI: ST-segment elevation myocardial
infarction, NSTEMI: non ST-segment elevation myocardial infarction, UA:
unstable angina, BMI: body mass index, FBS: fast blood sugar, GOT: glutamate
oxaloacetate transaminase

The outcome of traditional CHD risk factors “age, hypertension,

smoking and diabetes mellitus” on CPP in patients and compared with
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Statistical analysis

Data were analyzed by the statistical package of SPSS-24. After assuring
that the data was normally distributed, data presentation was done by mean,
standard error or standard deviation of the mean, and percentage. LSD test
was used for the difference between two means. A P-value of “< 0.05” was

measured as statistically significant.

Results

The clinical characteristics of study subjects are shown in Table 1. The
patients and the control subjects had a similar sex distribution (60 % males,
40% females). The study patients who were < 50 years in age constituted
33.3% and persons were > 50 years constituted 66.66%. In regard to BMI,
20% normal weight of patients, “47.5%"” overweight and “32.5% “ were
within the obese. The ACS patients included those with STEMI (40 patients),
NSTEMI (40 patients) and UA (40 patients).

Table 1: Clinical characteristics of study subjects

Characteristic Patients Controls

N=120 N=80
Age (years)
<50y N=40 (33.3%) N=27 (33.75%)
>50y N=80 (66.66%) N =53 (66.2%)
BMI (kg/m2)
Normal weight N=24  (20%) N=16 (20%)
Over weight N=57 (47.5%) N=38 (47.5%)
Obese N=39 (32.5%) N=26 (32.5%)
Sex
Male N=72  (60%) N=48  (60%)
Female N=48  (40%) N=32  (40%)
ACS subgroups
STEMI N=40 (33.3%) 80 (100%)
NSTEMI N=40 (33.3%)
UA N=40 (33.3%)

“N: Number, BMI: Body mass index, STEMI: ST-elevation myocardial infarction, NSTEMI: non ST-elevation

myocardial infarction, UA: Unstable angina”.
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Hence, CPP level may confirm or rule-out ACS in patients admitted to
emergency department an early time if it were of high sensitivity and specificity, a
property that would reduce mortality rate and decrease the economic costs of ACS
treatment. The aim of this study is to explore the relationship of serum copeptin

level with traditional risk factors for acute coronary sydrome in Iraqi patients.

Materials and Methods

Study patients were recruited from the coronary care unit “CCU” at
“Al-Yarmouk Teaching Hospital” during the period among the “1st of
November 2022 to the 1st of Septemper 2023”. 120 patients “72 males and
48 females”, aged 2 30 years were consecutively selected from those who
were admitted and diagnosed as “ACS” by specialist cardiologists. The
diagnosis of ACS was based on the presence of two available of three criteria:

e Clinical presentation of the patients

e ECG changes

e A positive troponin test

Based on the same adopted criteria, ACS patients comprised three
subgroups; namely, STEMI, NSTEMI and UA. The apparently healthy subjects
as a controls group were recruited from those who had no current iliness with
consideration of age and sex matching with the ACS patients. They had no

history of CHD or other systemic diseases and have had normal ECG recording.

Blood analysis

Blood samples were collected from patients and controls. Serum was
separated, divided into aliquots, and used for measurement of CPP. The
assays of CPP depended on use of enzyme linked immune sorbent assay kits
that were supplied by MyBioSource Company, USA. Serum cholesterol,
glutamate oxaloacetate transaminase (GOT), and fasting blood sugar (FBS)

were measured by fully automated cobas c111 analyser.
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Introduction

Coronary heart disease (CHD) is caused by an poor myocardial oxygen
supply because of narrowing or block of the coronary arteries and is the
commonest reason of death worldwide(1). Clinically, the major acute clinical
appearance of CHD is called Acute Coronary Syndrome (ACS ((2). The ACS
could be manifested as one of three subtypes. These subtypes of ACS include
myocardial infarction (Ml) with the electrocardiogram (ECG) is showing ST-
segment elevation (STEMI), the another is Ml with the ECG is showing no ST-
segment elevation (NSTEMI) and the third type is unstable angina (UA) (3).

Certain risk factors lead to increase occurrence of acute coronary
syndrome like ( Age , Being overweight or obese , Diabetes , Smoking , High
blood pressure , High cholesterol , Family history of heart disease , chest
pain, orstroke and Not being physically active may be altered by
pharmacological treatment or behavioral adjustments, making them suitable
goals for interventional efforts to reduce the risk of developing or slow down
the development of CHD..(4)

A person with a high risk of developing CHD may still benefit from more
aggressive and successful therapies for other risk factors, even while some
risk variables are unmodifiable(5).

Copeptin (CPP) a polypeptide molecule that is derived from the
precursor peptide prepro-vasopressin (164 amino acids) which consists of
arginine vasopressin (AVP), neurophysinll, and copeptin(6) .

It has recently been stated that the level of copeptin, the “C-terminal part
of AVP precursor” was raised within 30 min after the onset of chest pain in
patients with Ml as an outcome of endogenous stress response (7). The CPP
level did not required serial sampling in contrast to troponin and so may signify

an accurate anchor point to diagnose AMI in patients admitted to ED (8).
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Abstract

Background: Acute coronary syndrome (ACS) is still one of the main
causes of morbidity and mortality worldwide and an early diagnosis of
myocardial infarction (M) aims to decrease mortality in Ml patients. The ACS
is manifested as one of three subtypes. These subtypes include Ml with the
electrocardiogram (ECG) is showing ST-segment elevation (STEMI), the other
is Ml with the ECG is showing no ST-segment elevation (NSTEMI) and the
third type is unstable angina (UA). Objectives: To explore the Relationship of
serum copeptin level with traditional risk factors for acute coronary syndrome
in early diagnosis of this syndrome in Iraqi patients.

Methodology: 120 patients “72 males and 48 females”, aged > 30
years were consecutively selected from those who were admitted and
diagnosed as ACS. The ACS patients were of three subtypes; STEMI, NSTEMI
and UA and apparently healthy subjects were recruited as controls for this
study. For each study subject, serum Copeptin, FBS, cholesterol and GOT
levels were measured. Results: The copeptin level remained significant
higher level in presence or absence of any of the studied risk factors .The
CPP mean level showed an overall significant difference among study
groups, copeptin mean level was significantly higher in each ACS subgroup
than in controls group (P < 0.001).

Conclusion: Serum copeptin level remained significantly higher in ACS
subgroups than in controls group in the first hurs. After onset of chest pain in
presence or absence of any of the studied risk factors of ACS.

Keywords: Acute coronary syndrome, STEMI, Copeptin, Traditional

risk factors, UA, NSTEMI.
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was daily use drugs, while (12.0%) 1-6 days/week, and (6.8%) few days/
month. The number of drugs taken by the addicted patient in this study was
maximum (56.3%) only one drug, while (42.3%) two drugs at same time, and
(1.3%) three or more drug. This finding is conformed with other study (Batool
et al., 2017) in Pakistan, were the percentage of patient using single drug was
(53.8%) while others using multiple drugs was (46.2%).The DAST-20 score is a
measure of drug dependence severity; the mean score and (SD) was 12.7+2.2
in this study, and highest proportion at “substantial” was (73.3%), while (15.0%)
“intermediate”, (11.0%) “sever”, and (0.7%) “low” severity categories. This
finding is conformed with study result (Harada et al., 2023) conducting in

Philippines were mean and standard division of DAST-20 Score was (10.1+ 4.1)

Conclusions

The majority of addicted patient was male. the main symptoms were
poor performance and/or attendance at work or school and mood swing. The
highly complication was fatigue. Regarding the way of addiction, the tablets is

vast majority and enjoyment is the most common cause of addiction.

Limitations
There are some limits that stand out. Even though the study only looked at

one center, the sample size is about the smiler as in a number of other studies.

Recommendations
It's possible that other important differences between the factors seen
in this study would become clearer if multicenter study, the sample size was

larger and the duration of the addiction study had been longer.
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findings of a past study in Iran (Pourallahvirdi et al., 2016) was (36.4%)
married, (58.7%) single, and (3.2%) divorced; (Abdelrehim et al., 2022) in
Egypt were (40.0%) married, (51.3%) single, and (8.0%) divorced;(Ma et al.,
2022) in China were married (29.7%), single or divorce (70.3%); (Ibrahim et
al., 2018) in Saudi Arabia were married (35.0%), single (54.9%), and divorced
(9.5%). And also disagree by study (Farook et al., 2022) in Afghanistan were
(50.6%) were married, (34.3%) were single; (Chaman et al., 2020) in Iran
were (77.5%) were married, (22.5%) were single.

The majority of study sample were reported to have free business
(76.3%), while unemployed (14.3%), and only (9.3%) was employed. This
agree with what had been reports in study done in Iran (Pourallahvirdi et al.,
2016) was (5.5%) had employed, (67.8%) were free business.

The mean and (SD) of age using drugs for the first time in this study
was 25.2 + 9.0 at percentage was 0.7% is below 10 years, 29.3% (10-19),
44.7% (20-29), 17.0% (30-39), 6.7% (40-49), and = 50 years was 1.7%. These
findings were consistent with the findings of a past studies including; (Abazid
et al., 2020) in Syria were the mean and (SD) was 21.4 + 5.3; (Goyal et al,,
2022) in India were the mean and (SD) was 19.7 + 6.66; (Farhat et al., 2015)
in India also were the mean and (SD) was 25.5+ 7.6

This result is disagreed with other study like (Rather et al.,, 2013) in
India were (10.1%) in age group below 10 years, while (76.8%) in age group
(11-20) years, and (13.1%) in age group (21-30);

Regarding to times of using drug in this study was (47.0%) more than
once time/day, (41.0%) only one time/day, (8.7%) once time/week, (2.0%)
more than once time/week, and (1.0%) only once time/month. This result is

conformed with other study (Al-Kandari et al., 2007) in Kuwait were (80.9%)
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Discussion
Many individuals were in the third decade of their life with mean age and

standard division was (29.318.7). This result is agreed with several studies
carried out in different countries including; (Sahar, 2019) in Iraq were 36.94
+11.93 years; (Mohamed et al.,, 2020) in Egypt was 28.1 + 6.5 year among
addicted patient; (Farook et al., 2022) in Afghanistan was 30.7 £ 11.4 years.

Other studies that disagree with this study include; (Chen et al., 2022)
that conducted in Taiwan was 17.25 + 1.33 years.

Male patients were (89.3 %) of studied sample while Females only
(10.7%) of included patients with a ratio 8.4:1. This study showed a high male
to female ratio and these results were confirmed with other studies; (Sahar,
2019) in Irag were (88.0%) male and (12.0%) female; (Abdelrehim et al., 2022)
in Egypt was (96.7%) male and (3.3%) female. While in other study (Ma et al.,
2022) in China the result disagree with sex in this study were the male (70.3%)
and female was (29.7%); (Chen et al., 2022) In Taiwan were (71.7 %) male and
(28.3%) female. Unlike their male counterparts, females may experience more
difficultiesin trying to acquire drugs in an Islamic society, because of restrictions
on female socializations. (Al-Kandari et al., 2007)

The majority of study sample were reported to have primary education
(38.7%), while secondary (33.0%), illiterate (16.0%) and only (12.3%) had
college or higher degree. The present findings also support (Abdelrehim et
al., 2022) in Egypt were primary education (29.3%), illiterate (14.0%) and
only (13.3%) had college or higher degree. While the same study secondary
education (43.3%) is disagreed to this study.

In terms of marital status, were (36.0%) married, while (51.7%) single,

and 17 cases (12.3%) divorced. These findings were consistent with the
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Table (3): Drug Abuse Screening Test (DAST-20).

Drug Abuse Screening Test (DAST-20) No. %
Lose time from work due to drinking or drug use 271 90.3
Drinking or drug use making your home life unhappy 225 75.0
Drink or use drugs because he/she is shy with other people 147 49.0
Is drinking or drug use affecting reputation 299 99.7
Have ever felt remorse after drinking or drug use 299 99.7
Have gotten into financial difficulties as a result of drinking or drug | 103 34.3
use
Turn to lower companions and an inferior environment when 94 31.3
drinking or using drugs
Drinking or drug use make you careless of family’s welfare 178 59.3
Has ambition decreased since drinking or using drugs 286 95.3
Crave a drink or a drug at a definite time daily 293 97.7
Want a drink or drug the next morning 182 60.7
Drinking or drug use cause him/her to have difficulties in sleeping | 180 60.0
Has efficiency decreased since drinking or using drugs 129 43.0
Drinking or drug use jeopardizing job or business 68 22.7
Drink or use drugs to escape from worries or troubles 285 95.0
Drink or use drugs alone 233 77.7
Have ever had a complete loss of memory 75 25.0
Has physician ever treated you for drinking or drug use 135 45.0
Drink or use drugs to build your self-confidence 251 83.7
Have ever been in a hospital or institution on account of drinking 82 27.3
or drug use

None - -

Low (1-5) 2 0.7

Intermediate (6-10) 45 15.0
DAST 20 score Substantial (11-15) 220 73.3

Sever (16-20) 33 11.0

Mean+SD (Range) 12.7+2.2

(5-18)
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Table (3) represent the answer of addicted patient according to John
Hopking Addiction Questionnaire- Drug Abuse Screening Test (DAST-20) at
the highly answer 99.7% for each two question as, is drinking or drug use
affecting your reputation, and have you ever felt remorse after drinking or
drug use, while 97.7% do you crave a drink or a drug at a definite time daily,
95.3% has your ambition decreased since drinking or using drugs, 95.0% has
your ambition decreased since drinking or using drugs, 90.3% do you lose
time from work due to drinking or drug use, 83.7% do you drink or use drugs
to build your self-confidence, 77.7% do you drink or use drugs alone, 75.0%
is drinking or drug use making your home life unhappy, 60.7% do you want a
drink or drug the next morning, 60.0% does your drinking or drug use cause
you to have difficulties in sleeping, 59.3% does your drinking or drug use
make you careless of your family’s welfare, 49.0% do you drink or use drugs
because you are shy with other people, 45.0% has your physician ever treated
you for drinking or drug use, 43.0% has your efficiency decreased since
drinking or using drugs, 34.3% have you gotten into financial difficulties as a
result of your drinking or drug use, 31.3% do you turn to lower companions
and an inferior environment when drinking or using drugs, 27.3% have you
ever been in a hospital or institution on account of drinking or drug use
(second addition for addiction cause), 25.0% have you ever had a complete
loss of memory, and minimum answer of addicted patient 22.7% on is your
drinking or drug use jeopardizing your job or business.

According to John Hopking Addiction Questionnaire - Drug Abuse
Screening Test (DAST-20) Mean = SD (Range) 12.72+2.2 (5-18), at highly
answered 73.3% Substantial/Intensive, while minimum answered 0.7% Low

/ Brief Counseling, and 0.0% None/ Monitor.
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In Table (2) the mean and standard deviation of age using drug at first
time was 25.249.0 and patient received any information about drug use was
76.0%. Furthermore, 47.0% of drug addicted patient use drugs more than
once a day, majority of them 56.3% use only one drug every time. And 93.3%
from patients were addicted to drug just before admitted and majority of

them (52.0%) take drug at home.

Table (2) Epidemiological characteristic of the drug addiction patient.

Epidemiological characteristic No %
age using drug at first time <20 103 34.3
21-29 119 39.7
30-39 52 17.3
40-49 21 7
50-59 3 1.0
>=60 2 0.7
Mean + SD (Range) 25.249.0 (9-61)
How often do you use drugs Once a day 124 41.3
More than once a day 141 47
Once a week 26 8.7
Several times a week 6 2
Other 2 0.7
monthly 1 0.3
How much drug do you use every |1 169 56.3
time? 2 127 42.3
3 4 1.3
In what occasions do you use Before exams 3 1
drugs in friend home 134 44.7
At home 156 52
at work 7 23
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42.7%. Conversely, the age group with the lowest frequency, people at aged
50-59 years was 0.7%, 89.3% of the participants were male, while 10.7%
were female. The majority of patients had 51.7% unmarried, with only 36.0%
being married and 12.3% was divorced. The main rate among drug addiction
patients was 38.7% primary education ,33.0% secondary education, and 16.0%
was illiterate patient, while lowest patient 12.3% at collage. According to the
statistics in the table,76.3% of the participants were free business, while 14.3%

unemployed, and minimal 9.3% employed. As illustrated in Table (1)

Table 1: Distribution of demographic characteristic among drug addiction patients

Demographic characteristic No %
Age (years) <20 38 12.7
20-29 128 42.7
30-39 94 313
40-49 33 11
50-59 2 0.7
260 5 1.7
Mean + SD (Range) 29.33+8.74 (18-68)
Sex Male 268 89.3
Female 32 10.7
Educational level llliterate 48 16
Primary 116 38.7
Secondary 99 33
College 37 12.3
Current marital Married 108 36
status Unmarried 155 51.7
Divorced 37 12.3
Occupation Employed 28 9.3
Unemployed 43 14.3
Free Business 229 76.3
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The sites’ exclusion criteria included patients less than 18 years old,

and addicted on alcohol or other substance not drug.

Statistical analysis

The coding of the responses was done, entered into IBM SPSS-29 and
data presentation and analysis conducted. The descriptive analysis used
frequency, percentage, added mean standard deviation, and range which is
the difference in the minimum and maximum values.

Students-t-test, Paired-t-test, or ANOVA tests were used to determine
the significance of difference of means (quantitative data). The differences in
categorical data were determined by Pearson Chi-square test (x2-test) with
Yate's correction or Fisher Exact test where appropriate. P values of 0.05 or

less indicated statistical significance.

Ethics

The participants in this study signed informed consent form and ethical
clearance was sought from the medical department at Algana Center for
Social Rehabilitation as well as the College of Health and Medical Techniques
in Baghdad. The subjects’ consent was sought and obtained prior to the
study as per the standards recommended in the Declaration of Helsinki on

use of human subjects for research in 1964.

Results
This cross-sectional study comprised 300 patients addicted to drug,
with a mean and a standard deviation (SD) of age of 29.33+18.68. Individuals

aged 20-29 year had the highest proportion to addiction, with a rate of
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According to the National Institute of Health, adolescents might start
using or continue to use drugs for a number of different reasons. These include:

1) To fitin or due to peer pressure

2) To experiment and have new experiences

3) Self-medicating for mental health conditions

4) To experience the positive feelings associated with substances

5) To keep up with intense pressure to perform athletically or

academically (for example, using prescription or illegal stimulants)

Drug addiction is now best defined as the outcome of a series of
allostatic alterations, similar to other chronic illnesses such as diabetes,
hypertension, and obesity. This is worth highlighting since allostatic changes
indicate increasing stability via change, rather than just returning to the
original homeostatic state (Ruisoto and Contador, 2019).

Drug addiction represents a significant public health concern that has high
rates of relapse despite optimal medical therapy and rehabilitation support.
(Wang et al., 2018) combining treatment medications (where available) with
behavioural therapy is the best way to ensure success for most patients. Treatment
approaches must be tailored to address each patient’s drug use patterns and

drug-related medical, psychiatric, and social problems. (Volkow, 2010)

Materials & Methods

The study adopted a cross-sectional design to recruit (300) subjects
diagnosed as drug addiction in the Baghdad governorate, consistent with
American Psychiatric Association’s Diagnostic and Statistical Manual of
Mental Disorders (DSM-5).

Sampled data were collected during the patients’ admitted to Algana
Center for Social Rehabilitation; variables included socio-demographic,

clinical, and epidemiological.
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Introduction

Drug Addiction is a multifaceted condition characterized by repeated
psychological and physiological dysfunction resulting from prolonged use of
psychoactive substances. The phenomenon is marked by a shift in behavior
from seeking the pleasurable benefits of a substance to attempting to
alleviate the unpleasant symptoms of withdrawal (Koijam et al., 2024).

Drug addiction is a worldwide issue; 5.6% of the world's population aged 15
to 64 took drugs at least once in 2016. For the majority of medicines, younger
individuals use them more than older people do (Nations, 2018). Drug abuse
seems to be on the increase in several ASEAN (Association of Southeast Asian
Nations) countries, particularly among young men aged 15 to 30. The Global
Burden of Disease (GBD) research published in 2013 demonstrated the growing
burden of drug addiction among adolescents and young adults. Illicit drug abuse
account for around 14% of the overall health burden among young males. Younger
individuals are also more prone to die from drug abuse issues. (Nawi et al., 2021)

Teenagers are the group of persons most susceptible to addiction.
(Luikinga et al., 2018). Teenagers throughout this time have a high tendency
toward experimenting, curiosity, sensitivity to peer tension, disobedience
against authority, and low self-esteem, all of which make them prone to drug
addiction. (Degenhardtetal., 2016). Adolescent drug addiction has significant
health consequences, including acute intoxication, long-term health impacts,
unsafe sexual behaviors, unwanted pregnancy, sexual violence, and limited
key social and psychological transitions to adults roles and responsibilities.
(Chen et al., 2022). Addiction is a complicated neuropsychiatric condition
that affects a portion of those who use drugs. It has characteristics by
maladaptive drug-seeking practices that are sustained despite negative

consequences and high drug desire. (Belin-Rauscent et al., 2016)
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47.0% of drug addicted patient use drugs more than once a day, majority of
them 56.3% use only one drug every time.

The answer of addicted patient according to John Hopking Addiction
Questionnaire- Drug Abuse Screening Test (DAST-20) at the highly answer
99.7% for each two question as, is drinking or drug use affecting your
reputation, and have you ever felt remorse after drinking or drug use, and
minimum answer of addicted patient 22.7% on is your drinking or drug use
jeopardizing your job or business. Conclusions: The majority of addicted
patient was male. Young person aged 20-29 year had the highest proportion
to addiction and same age used drug at first time.

Keywords: Drug addiction, Dependence, Epidemiology, Drug abuse.
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Abstract

Background: Drug addiction is a worldwide issue; 5.6% of the world's
population aged 15 to 64 took drugs at least once in 2016. For the majority of
medicines, younger individuals use them more than older people do. Drug
abuse seems to be on the increase in several ASEAN (Association of Southeast
Asian Nations) countries, particularly among young men aged 15 to 30. lllicit
drug abuse account for around 14% of the overall health burden among young
males. Younger individuals are also more prone to die from drug abuse issues.
Aim: To assess the severity of problems related to drug addiction. in Baghdad
city and to study epidemiological features of drug addiction among Patients
Admitted to the Algana Center for Social Rehabilitation. Methods: An analytical
cross-sectional study of 300 individuals diagnosed as a drug addiction patient
according to the criteria established by the "Diagnostic and Statistical Manual
of Mental Disorders", Fifth Edition, text revision, often called the DSM-V-TR or
DSM-5-TR. From the medical Department at Algana Center for Social
Rehabilitation in Baghdad. The research was carried out from 25/
December/2023 to 30/June/2024.Results: All individuals in this study are
addicted to drug. The mean and a standard deviation (SD) of age 29.33+£18.68.
Individuals aged 20-29 year had the highest proportion to addiction, with a
rate of 42.7%. Conversely, the age group with the lowest frequency, people at
aged 50-59 years was 0.7%. 89.3% of the participants were male. The majority
of patients had 51.7% unmarried, with only 36.0% being married and 12.3%
was divorced. The main rate among drug addiction patients was 38.7% primary
education. And 76.3% of the participants were free business.

The mean and standard deviation of age using drug at first time

25.2+49.0 and patient received any information about drug use 76.0% were
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of this study found no significant changes in WBCs between patients and
healthy persons or between forms of IBS, implying that there are no
physiological abnormalities and all of which are within the normal range.

The significance of these findings opens the door to investigate whether
this trait was considered as a genetic risk factor for GITs disease including
IBS, because previous studies found that secretor status can introduces a
proof of exposure to numerous dangerous agents, and as health and disease
biomarkers to diagnose systemic disorders (Schipper et al., 2007; Motamayel
etal., 2018). It has been reported that the absence of ABH soluble substances
in intestinal secretions (non-secretors) decrease hydrolase enzyme activity,
which has a significant influence on bacterial and lectin adherence to the
intestine microvilli. As a result, non-secretors have higher risk of infection
because the absence of ABH compounds in intestinal secretions stimulates
microbe adherence, increasing the risk of duodenal ulcers, colitis ulcerative,
sclerosing cholangitis and pancreatitis (Azevedo et al., 2008; Folseraas et al.,
2012; Weiss et al., 2016).

According to these findings, it can be concluded that people who are
non-secretors and having experience of severe anxiety may be at higher risk

for getting IBS.
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growth influences the disease's symptoms (Sadik et al, 2010). It was
hypothesized that obesity plays a significant part in its pathogenesis since
the condition is more prevalent in obese persons than in non-obese ones
(Pickett-Blakely, 2014).

Since there is no previous study focused on the link between the blood
groups and IBS, the above results can be interpreted that this significant
correlation is due to indirect influence of blood group on initiation of IBS via
their specific effect on blood pressure disorders and atherosclerosis, both of
which can indirectly induce a state of stress and anxiety that leads to IBS
disease. To confirm this interpretation, previous studies found that ABO
antigens indirectly influencing arterial pressure and cardiovascular diseases
by influencing renin levels and affecting plasma angiotensin and aldosterone
secretion (Nemesure et al., 2006; Nishi et al., 2012).

Few studies have examined the relationship between RBC count and
IBS in the current results compared to the results of others. According to
Cakal et al. (2009), and Song et al. (2012) refer that RDW was associated with
disease severity in patients with IBD, not IBS. As indicated by Aktas et al.
(2014) MPV has not been examined in functional gastroenterology but has
been an inflammatory marker in IBD patients not in IBS. Also, according to
Ratnakumaran et al. (2018) refers to hemoglobin having no association with
IBS. Furthermore, in a study in Iran by Vaghari-Tabari et al. (2020), IBS
patients and RBC count also found no relationship between them.

The white blood cell count (WBC) is a nonspecific measure of
inflammation that commonly rises after acute or chronic infections and some
research show that WBC spikes within the clinically normal range may be

indicative of chronic nonspecific inflammation (Erlinger et al., 2004). Result
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Discussion
It is well known that IBS patients have experience of severe anxiety

when coincided with GAD-7. Lee et al. (2009) revealed a probable link
between IBS and some psychiatric diseases and that IBS and GAD are linked
to both symptoms and disease. Also, several studies reported a high presence
of anxiety in IBS patients compared to healthy people who was also
significantly associated with poor quality of life (QOL) (Lee et al., 2017;
Uclincli et al, 2020; Rijnaarts et al., 2021). It is suggested that stress
stimulates mucosal neuroendocrine secretion, autonomic efferent neurons,
and afferent neuron sensitization, resulting in GIT motility problems and
visceral hypersensitivity leading to worsening the brain-gut connection
(Kosako et al., 2018). As a result, serotonin indirectly impacts the occurrence
of systemic illnesses in IBS patients via brain-gut interactions because the
central nervous system has a considerable effect on blood flow, secretion,
and motility of GIT, so emotions (fear, anger, and anxiety), unpleasant stimuli,
and physical stress can all cause stomach emptying and intestinal transit to
be delayed (Mayer, 2000). Recent studies suggested that the displacement
of bacteria as a result of changing the secretion of the mucous membrane
and the function of the barrier causes discomfort in the GIT and thus causes
anxiety and depression (Kosako et al., 2018; Niewinna et al., 2020).
Comparing these findings with those attained by other researchers,
the majority of previous studies found no link between BMI and the risk of
IBS (Guo et al., 2014; Arasteh et al, 2018; Akhondi et al., 2019). In
disagreement with these findings, IBS was shown to be substantially linked
to obesity (Foster et al., 2003). Other researchers have shown that there is a

link between BMI and digestive illnesses particularly IBS and that weight
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Table-5: Platelet indices in patients and control groups

Patients Control
Platelet’s indices Normal range P value
(n=150) (n=20)

Count (x 103/ul) 150 - 450 247 £ 58 242 £ 49 0.690
MPV (fl) 7.2-11.7 9.3+1.1 8.8+0.9 0.058
PDW (%) 9-17 13824 13.2+2.6 0.399

Pct (%) 0.20-0.24 0.22 £ 0.06 0.21+0.04 0.359
PLR NA 114 £ 40 129+ 38 0.161

Based on a 95% confidence interval (95% Cl), the normal range of non-
secretors’ proportion in the general population is 0.13 up to 0.29. Figure-4
shows that 16/50 are non-secretors in the patient’s group with a proportion
of 0.32, which is significantly higher than the upper limit of normal range,
while only 5/20 are non-secretors in the control group with a proportion of

0.25, which is within the normal range.

0.4 |95% Cl of Proportion
o 0 { }
§ i 0.32
[J] L
503 hd
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€ 0.2 1 0.25
“ r
[5)
S i ® °
£ 0.1
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Patients Control
—@=—Lower limit Upper limit

Figure-4: Proportion of non-secretors in patients and control group based on 95%
confidence interval.
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Table-3: The values of RBCs indices in patients and control groups

RBCs Patients
- Normal range Control (n=20) | P value
indices (n=50)
Count M 4.2-5.9 5+0.6 49+0.5 0.843
(x106/pl) F 3.5-55 43+0.5 4.2+0.7 0.641
M 13.2-16.5 143+14 13.8+15 0.439
Hb (g/dI)
F 11.5-15.5 119+13 12.1+1.5 0.778
M 40-50 43.8+4.1 42,1+ 4 0.332
Hct (%)
F 36-48 364+t4 366 0.710
MCV (fl) 80-97 86.2 6.6 84.7+5.1 0.377
MCH (pg) 27-31 282124 27.5%£23 0.245
MCHC (g/dl) 32-36 32.7+1.1 325+1.2 0.395
RDW (%) 11.5-14.5 13.8+x1.9 143+1.3 0.283
M= male; F= female

The total and differential counts of WBCs in both groups are within
their normal range and without significant difference between patients and

control groups as shown in Table-4.

Table-4: Total and differential count of WBCs in patients and control groups

WABCs count Normal Patients
Control (n=20) P value
(x103/pl) range (n=50)

Total 4-11 6.9+1.7 6.6+2.5 0.437
Granulocyte 2-7.8 42+1.3 4+1.9 0.561
Lymphocyte 1-41 2.2+0.7 2+0.6 0.169

Monocyte 0.2-0.8 0.49+0.21 0.57+0.22 0.171

The values of platelets count and their indices such as mean platelet
volume (MPV), platelet distribution width (PDW), platelet crit (Pct), and
platelet-lymphocyte ratio (PLR), all of them in both groups are within their
normal range and without significant difference between patients and

control groups as shown in Table-5.
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patients and control groups. This figure also shows the non-significant
difference in the distribution of positive and negative groups based on the
Rh system, and Rh +ve group is the most common in both groups (90%, and

85% respectively).

100%
90%

80% [P=0.552

(72}
(]
© 70%
U 0,
5 60% P=0.815
> 50%
& 40%
: 0,
g 30%
[ 20% J I
10%
oo [] [
A B AB (0] Rh +ve | Rh-ve
ABO system Rh system

W Patients| 22% 24% 10% 44% 90% 10%
Control 20% 35% 10% 35% 85% 15%

Figure-3: Distribution of blood groups in patients and control groups based on ABO and Rh systems

The values of RBCs count, hemoglobin content (Hb), hematocrit (Hct),
as well as all RBCs indices including mean corpuscular volume (MCV), mean
corpuscular hemoglobin concentration (MCHC), and RBC distribution width
(RDW) in both groups are within their normal range and without significant

difference between patients and control groups (Table-3).
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Table-2 shows non-significant difference in the BMI between patients
(27.7 £ 5.6 Kg/m2) and control group (26.2 + 3.9 Kg/m2). By calculating the
frequency of cases with different categories of BMI, Figure-2 also shows non-
significant difference between two groups, in which only 24% and 20% of

cases are obese in patients and control groups respectively.

Table-2: Body mass index (BMI) in patients and control groups

Parameter Patients Control P value

Weight (Kg) 76.2 +15.3 73.2+14.4 0.452

Height (m) 1.65+0.09 167 0.1 0.664

BMI (Kg/m2) 27.7+£5.6 26.2+3.9 0.275
50% T

45% ,; P= 0.909
o 40% f
® 35%
o o E
"'5 30% ’g
> 25%
o 20% +
= o E
g 15% T
frs 10% +
5% +
0% f
Normal Overweight Obese
M Patients 36% 40% 24%
Control 35% 45% 20%
BMI Category

Figure-2: Frequency of cases with different categories of BMI in patients and control groups.

According to the ABO system, Figure-3 shows a non-significant

difference in the distribution of A, B, AB, and O blood groups between
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Results

Several parameters were investigated in two groups of subject; the first
group includes 50 patients with different types of IBS, while the second group
includes 20 normal subjects to act as control group. Table-1 shows that gender

and age of subjects in both groups are matched and without significant difference.

Table-1: Matched age and gender in patients and control groups

Character Patients (n=50) Control (n=20) P value
Range 20-70 20-60
Age (year) 1.0
M +SD 33.1+13 33+10.3
Female 33 (66%) 12 (60%)
Gender (n, %) 0.636
Male 17 (34%) 8 (40%)

Among all factors of questioners list, only anxiety score reveals
significant difference (P < 0.0001) between patients and control groups.
Figure-1 shows that the majority of patients (64%) suffer from severe anxiety,
while the most subjects in control group (75%) have mild anxiety. This result

indicates that anxiety score may act as risk factor for getting IBS.

80% P <0.0001
70% £
60%
50% +
40%
30%

20%
10% .
0% +

Frequency of Cases

Mild Moderate Severe
Anxiety
W Patients 12% 24% 64%
Control 75% 20% 5%

Figure-1: Anxiety categories in patients and control groups.
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and H, and secretes blood group "B" both substances B and H (Smart and
Armstrong, 2008; Kazmi, 2019). Accordingly, the present study is aimed to
investigate whether the hematological indices, anxiety, and secretor status

in Iragi people can act as risk factors for getting IBS.

Materials and Methods

Case-control study was carried out on 50 Iraqi patients with IBS and 20
normal individuals who were matched in age and gender to the patients to
act as the control group during the seven months from November 2021 to
May 2022. All patients (males and females) with IBS were collected from
private clinics specialized in GIDs in Baghdad / Iraq, while those in control
group were collected from educational institutions and from outside the
framework of private clinics. The height and weight of all subjects are
measured to calculate body mass index (BMI). Blood samples are obtained
from all subjects to determine many parameters including blood groups,
complete blood count (CBC). Saliva samples also are obtained from all
subjects to determine their secretor status (Bercher, 2005). All subjects
(patients and control) determined their degree of anxiety by using the
Generalized Anxiety Disorder Assessment (GAD-7). Body mass index (BMI)
was calculated from dividing the body weight (in kg) by the square height (in
meter), so its unit is kg/m2. The hemagglutination slide method was used to
determine blood groups based on the ABO and Rh systems (Rowley et al.,
2012). WBCs, RBCs, Hb, PLT, Granulocyte, Monocyte, and Lymphocyte are
measured immediately and in different percentages by the Samsung analyzer
(Koepke, 1991), while platelets-lymphocyte ratio (PLR) was calculated from

dividing platelet count by absolute count of lymphocyte.

E125



gAI-Esraa University College Journal for Medical Sciences Vol.(5), No.(8)-2024

Introduction
The irritable bowel syndrome (IBS) is a functional gastrointestinal tract

(GIT) disorder that affects 10% to 20% of the population and is characterized
by abdominal pain/discomfort, as well as changes in bowel habits. The
natural history of the condition is relapse and recovery (Giuseppe et al.,
2020). Anxiety in general people is widespread with IBS, and it is linked to a
worsening of GIT symptoms. Adults with IBS have significant rates of anxiety
and depression, which may be linked to visceral hyperalgesia and autonomic
nervous system dysfunction (Black et al., 2020). Furthermore, fresh evidence
reveals that in around two-thirds of IBS cases, psychological distress develops
after the beginning of GIT symptoms (Pimentel and Lembo, 2020). On the
other hand, people can all be classed as "secretors" or "non-secretors"
depending on their capacity to secrete ABO blood group antigens in body
fluids (Kim et al., 2002). According to the presence or lack of A, B, and H
antigens on the surface of RBCs, the ABO system separates blood types into
A, B, AB, and O (Yazer, 2005). In the fluids, the "O" blood type secretes just H
element, both A and H substances are secreted by blood group "A", and both
B and H substances are secreted the blood group "B" (Kim et al., 2002; Yazer,
2005). Approximately 80% of the population is secretors, meaning they
secrete H-substance regardless of their ABO blood group (Ndeh et al., 2022).
ABH secretions are regulated by the fucosyltransferase-2 secretor gene,
which is found on the short arm of chromosome 19 and has two alleles:
dominant "Se" and recessive "se." (Se Se) and (Se se) have a dominant
secretor phenotype in their inheritance pattern, whereas (se se) has a
recessive non-secretor phenotype. As a result, secretes blood group "O" only

material H in the fluids, while secretes blood group "A" both substances A
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Abstract

Irritable Bowel Syndrome (IBS) is a functional disease of gastrointestinal
tract (GIT) that affects 10-20% of the population worldwide and is
distinguished by abdominal pain/discomfort and changes in bowel habits
that is accompanied by diarrhea, constipation, or both. Control-based study
was conducted on 50 Iraqgi patients with IBS who were presented at private
clinics for gastrointestinal diseases (GIDs), along with 20 healthy individuals
matched in their age and gender to act as control group. The study lasted
from November 2021 to May 2022 and aimed to determine the frequency of
IBS subtypes among Iraqi patients, as well as the influence of several factors
on disease’s initiation, type and severity such as age and gender, anxiety,
obesity, hematological indices, and secretor status. In comparison with
control group, patients showed significant higher frequency of severe anxiety
and non-secretor cases particularly in those with IBS-c type. However, BMI,
blood groups, and all complete blood count parameters revealed non-
significant difference between patients and control groups. Among patients
of different types of IBS, results showed that blood group Aiis highly correlated
with IBS-d, and IBS-m patients, while blood type O is highly correlated with
IBS-c. Also, platelet-lymphocyte ratio (PLR) is significantly associated with IBS
types, which is elevated in patients with IBS-c in comparison with other types
of disease. It can be concluded that people who are non-secretors and having
experience of severe anxiety may be at higher risk for getting IBS.

Keywords: Anxiety, BMI, IBS, Non-secretor, PLR
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5. Conclusion

The study revealed that individuals with HT and Hypothyroidism have

a higher Body Mass Index (BMI) compared to healthy people. At the same

time, there were statistically significant changes in C-reactive protein, as well

as in other biochemical markers (Ca and Cholesterol).
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4. Discussion
The BMI was significantly difference between HT and hypothyroidism

patient than those in control group (p<0.001). Women with Hashimoto
disease exhibited noticeably elevated body weight, resulting in an increased
BMI (Chao et al., 2020). A study conducted by (Wagh et al., 2020) observed
a correlation between BMI and thyroid function in women. CRP also was
elevated in both HT and Hypothyroidism than in Control group (p<0.001),
acute-phase protein frequently researched, has been found to promote the
secretion of inflammatory cytokines in monocytes. One more significant
protein during the inflammatory response (Erden et al., 2008),therefor, the
CRP median in HT was higher than Hypothyroidism patient . In addition, Ca
and Cholesterol serum level also extremely significant difference (p<0.001)
when comparing the levels of the HT group, Hypothyroidism group, and
Control group. In current study we demonstrated low levels of Serum levels
of calcium, it also was decreased notably in patients with Hypothyroidism in
the other study (Sultana et al., 2024). Cholesterol in our study was higher in
HT patient (p<0.001) as in (Kurtkulagi et al., 2021) who show elevation in
Cholesterol in inflammatory conditions diseases ,while in Hypothyroidism it
was elevated more than the Control group and less than the HT with median
for HT (54.7) , Hypothyroidism (47.9) ) as (Song et al., 2021) who mentioned
that, individuals with Hypothyroidism and baseline total cholesterol levels
above 200 and 240 mg/dL have a 6 and 15 times higher chance of increasing,
respectively. Rats fed a high-cholesterol diet indicated high cholesterol but
without high triglycerides, along with increased serum TSH. The rise in serum
TSH due to excess cholesterol is gradual and time-dependent, and is not

related to changes in triiodothyronine or thyroxine levels.
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3.4. Ca and Cholesterol test.

Cholesterol and CRP are important markers. The findings indicated an
extremely significant difference (p<0.001) when comparing the levels of
these parameters between the HT group, hypothyroidism group, and control
group. Calcium median results were (0.86) for HT, (0.91) for hypothyroidism
patients while (0.95) for control group all were highly significant statically
(20.001), median for cholesterol serum levels in HT (54.7) while in
hypothyroidism (47.9) and the control group (15.1), the P-value for the three
groups was (<0.001) highly significant. Figure (2) below illustrate the pairwise
comparisons between groups to assess the significance level and identify the
specific differences between groups. Each node displays the average ranking
of the group's samples. Blue lines show a significant difference at p<0.05 of

lower; green lines show no significant difference at p> 0.05.

Pairwise Comparisons of Group Painvise Comparisons of Group Pairwise Comparisons of Group
Contel Adj. Sig. ol Adj.Sig. o Ad) Sig.
@50 %6

17 —005 -0 -
—>=005 —>=005 =5
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Figure (2) Pairwise comparisons for Cholesterol and CRP between groups
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Table 2: Comparison between BMI (Mean * SD) for the studied groups.

Mean £ SD
Variable Hashimoto hypothyroidism grou
yPOHY grotp Control (n=50) P-value
group (n=50) (n=50)
BMI 33.07t4.6 31.92+3.0 21.72+1.43 <0.001***

*** Highly statistically significant at p<0.001

3.3. CRP acute-phase protein measurement.

CRP statically measured by the Kruskal-Wallis test, by calculating the median
for each studied group, CRP median in HT was (11.2), hypothyroidism (6.2) while
control group (1.91). The results showed very highly statistically significant
differences (p<0.001) when the levels of these parameters were compared among
Hashimoto group, Hypothyroidism group, and Control group. Figure (1) below
illustrate the pairwise comparisons between groups to assess the significance level
and identify the specific differences between groups. Each node displays the
average ranking of the group's samples. Blue lines show a significant difference at

p<0.05 of lower; green lines show no significant difference at p> 0.05.

Pairwise Comparisons of Group Pairwise Comparisons of Group
Cortrel Adj. Cortrol Adj. Sig.
- Sig. <l —<005
—c 0,05 =—>=005
Hashimoto group Hashimoto group
11035 8955
Thyrod
222’?" e Hggaen
o L4
Fetun A CRP

Figure (1) Pairwise comparisons for CRP between groups
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2.4. Statistical analysis
The Statistical 26 program in SPSS was utilized for analyzing the impact of

various parameters. Comparison between One-way ANOVA and Kruskal-Wallis test.

3.Results.
3.1. Characteristic of the study groups.

The studied groups were distributed as Hashimoto group ( Female 34.3%
, Male 27.5%) , Hypothyroidism ( Female 31.3% , Male 38.0%) and the control
group ( Female 34.3% , Male 27.5%) , The distribution of the study groups and

their gender by numbers and percentages were shown in Table (1).

Table 1: Categorical distribution for studied groups.

Frequency (%)
Gender Total
Hashimoto group Hypothyroidism group Control
Female 34 (34.3) 31(31.3) 34 (34.3) 99 (100)
Male 16 (27.5) 19 (38.0) 16 (27.5) | 51(100)
Total 50 (33.3) 50 (33.3) 50 (33.3) 150 (100)

3.2. BMl in studied group.

Conducting a one-way ANOVA test to assess the differences in BMI
among the group, hypothyroidism group, and control group. A significant
difference was observed between the studied groups, with a p-value of less
than or equal to (20.001). The Bonferroni test was employed to ascertain the
specific nature of these differences. This analysis found that the average BMI
of the Hashimoto group (33.07%4.6) and hypothyroidism group (31.92+3.0)
did not show a significant statistical difference (p=0.293), but both groups
had a highly significant statistical difference (p<0.001) in comparison to the
control group's BMI (21.72+1.43) as illustrated in Table (2).
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mmol/L), different laboratories may have variations in normal values and
reference ranges up to 0.5 mg/dl (Goldstein, 1990). Cholesterol is a vital part of
the human body, necessary for all cell membranes and the creation of various
hormones, bile acids, fats, and fat-soluble vitamins. Furthermore, it helps to
support the normal functioning of the brain (Gliozzi et al., 2021).

The aim of this study is to investigate the difference between

inflammatory and biochemical test in Hashimoto patients.

2. Materials & Methods
2.1. Patients and samples.

The case-control study included 50 patients with Hashimoto, 50
Hypothyroidism patient and 50 control healthy. The patient reports are based
on Clinical manifestation and laboratory investigation including (Tsh, T3, T4 and
TPOAbs). A blood sample was obtained via vein puncture with disposable
syringes, extracting 10 ml of blood from each individual. Blood was gathered in
a glass tube without anticoagulant and an EDTA tube with anticoagulant. The
serum was separated by centrifugation at 3000 rpm for 5-10 minutes after the

gel tube was incubated at room temperature and clot formation occurred.

2.2. Evaluations of CRPL3, Ca and Cholesterol level
CRPL3 by Cobas C311while Ca and cholesterol test was measured by a
manual test kit / Mindray BA-88A.

2.3. Ethical approval
The study was approved by the ethical committees of the Middle

Technical University College of Health and Medical Techniques.
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1. Introduction
Thyroid gland, initial endocrine gland to evolve in humans. It originates

from the thyroid diverticulum situated on the middle ventral side of the pharynx
(Song et al., 2010). The thyroid gland is a hormone-producing organ that regulates
metabolism, growth, and serum levels of electrolytes like calcium through the
secretion of thyroid hormone and calcitonin (Fitzpatrick and Siccardi, 2018).
Hypothyroidism, which is caused by insufficient thyroid function, can be the result
of issues within the thyroid gland (primary thyroid disease) or, in rare cases, issues
within the hypothalamus or pituitary gland (central hypothyroidism) or external
causes, it is a common condition with possible harmful health effects that impact
people all around the globe (Corbetta, 2021). Hashimoto's thyroiditis is an
autoimmune condition that results in an underactive thyroid, individuals with
Hashimoto's thyroiditis often develop autoantibodies against the thyroid's own
antigens, such as anti-thyroid peroxidase (TPOAbs), anti-thyroglobulin (anti-Tg),
and TSH receptor-blocking antibodies. These autoantibodies result in insufficient
production of thyroid hormone as they destroy the thyroid gland tissue (Phagoora
et al., 2023). The primary roles of TSH, aside from stimulating the production of
thyroid hormones through increased iodide absorption, include producing
thyroglobulin and governing the function of thyroperoxidase (Pirahanchi et al.,
2018). CRP, an acute-phase protein frequently researched, has been found to
promote the secretion of inflammatory cytokines in monocytes, and one of
significant protein during the inflammatory response (Erden et al., 2008). Calcium
is the most plentiful mineral in the body, with 98% of the adult's 1200 g found as
hydroxyapatite in the skeleton, the rest is distributed in the extracellular fluid
(50%) and different tissues, primarily skeletal muscle, calcium levels are kept

relatively stable between 8.5 and 10.5 mg/dl (4.3 to 5.3 mEg/L or 2.2 to 2.7
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Abbreviations

HT: Hashimoto's thyroiditis

AITD: Autoimmune thyroid disease
TSH: Thyroid stimulating hormone
Ca: calcium

CRP: C-reactive protein

BMI: Body mass index
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Abstract

Background: Hypothyroidism is a common medical condition that occurs due
to a lack of the hormone thyroxine. Hashimoto's thyroiditis (HT) is the most
prevalent thyroid disorder, also known as autoimmune thyroid disease (AITD).
Approximately 20-30% of people develop hypothyroidism due to ongoing
inflammation of the thyroid tissue it triggers. Aims: To investigate the difference
between inflammatory and biochemical test in Hashimoto autoimmune thyroiditis
(AITD) and hypothyroidism patients (non-autoimmune) Methods: The study was
done on 50Hashimotos patients, 50 Hypothyroidism patients from the Endocrinology
Unit at Baghdad Teaching Hospital and Educational Laboratories / Baghdad City,
Irag, and 50 control healthy subjects during the first half of the year 2024, from 7th
January until 25th August 2024. Results: The mean BMI of the HT group was
(33.07%4.6) and for hypothyroidism group was (31.92+3.0), did not show statistically
significant differences (p=0.293). However, the mean BMI of both groups differed
highly statistically significant (p<0.001) when compared to that of the control group
(21.72+1.43). Median serum levels of cholesterol in HT was (54.7) while in
hypothyroidism was (47.9) while for the control group was (15.1), the p-value for
the three groups was (£0.001) and showed highly significant differences. Calcium
median results were (0.86) for HT, (0.91) for hypothyroidism patients while (0.95)
for control group all were highly significant statically (<0.001). Finally, CRP showed
highly statistically significant difference (p<0.001) when the levels of these
parameters were compared among Hashimoto group, hypothyroidism group, and
control group with median range in HT (11.2), hypothyroidism (6.2) and control
group (1.91). Conclusions: BMI had no significant differences between HT and
hypothyroidism group but the two groups were different significantly from the
control group, CRPL3, CA, Cholesterol all were different significantly between HT,

Hypothyroidism and control group.

Keywords: HT, Thyroxine, AITD, Indirect immunofluorescence, CRP, Ca
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result of the presence of antiphospholipid antibodies, which are frequently
found in patients with SLE (Zhang et al., 2023, Garcia et al., 2024). Platelets
were within normal values in the studied group and there were no statistically

differences between them, p>0.05.

Conclusion

Systemic lupus erythematosus is an autoimmune disease that affects
multiple parts of the body. It is relatively common in adults but rare in
children, and tends to be more severe in children than in adults. The study
showed a decrease in complement C3 and C4 levels in all patients, but the
decrease was more pronounced in children. This reduction in complement
levels is associated with increased disease severity and exacerbation of
systemic symptoms. Additionally, serum urea and creatinine levels were
higher in children, as they are more prone to kidney damage. All patients

also had anemia due to the disease.
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Hypocomplementemia is an important indicator in adults and children with
SLE, showing the presence of active disease, and organ damage, especially in
lupus nephritis and helping to determine treatment plans (Sharma et al.,
2020). In current study we demonstrated low levels of C3 in (jSLE) patients
were found to be strongly linked to higher disease severity (based on
physician assessment), while low C4 showed no connection with disease
severity, this implies that C4 could be a less accurate indicator of disease
activity in patients with (jSLE). disease activity tends to be higher in (jSLE).
However low levels of complement C3 and C4 in (jSLE) compared to (aSLE) is
mainly due to immune system differences as the immune system of children
may respond differently to immune triggers and accordingly (jSLE ) would
have a more aggressive course leading to rapid complement depletion (Afzali
et al., 2018). The WBCs count means were within the normal range it
concurred with recent research on Iragi individuals with SLE (Ali et al., 2024)
, indeed, there were cases in both groups of mild leukopenia, but some
patients had leukocytosis, leading to this normal average result overall.
Patients with systemic lupus erythematosus often exhibit leukopenia,
neutropenia, and lymphopenia as common clinical manifestations, with a
significant decrease seen in all blood cell counts (Lu et al., 2021). Both study
groups showed low levels of hemoglobin (anemia), with lower levels
observed in the (jSLE) group, although there was no statistically significant
difference between them, p>0.5. In (jSLE) autoimmune hemolytic anemia is
observed more than adults as discussed in clinical features, according to
(Kisaoglu et al., 2022), AIHA and anemia of chronic disease are most common
with (jSLE), although iron deficiency is not uncommon, the seriousness of

inflammation is linked to the seriousness of anemia. AIHA develops as a
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Table 3 Comparison Between the Mean of WBC, Hb, PLT and ESR Among Studied Groups

Mean +SE

Group

WBC (x103) Hb (g/dl) PLT (x103)

Juvenile-onset SLE

9.73 +0.96 10.19 +0.45 288.77 £19.54

n=(35)
Adult-onset SLE

7.65 +0.54 11.60 +0.84 262.23 £17.57
n=(35)
P-value 0.0497 0.167 0.317

WBC, white blood cells; Hb, hemoglobin; PLT, platelet; ESR, erythrocyte sedimentation

rate. *P-value <0.05 is significant; P-value 20.05 is non-significant.

Discussion

Female gender is domain in the study groups (P<0.01). Duo to SLE is an
autoimmune disease that typically shows sexual dimorphism, with about
90% of patients being female (Bose and Jefferies, 2022). The ratio of males
to females in the two age groups notably showed disparity that strongly
suggests the impact of puberty (hormonal changes) witch increase adult
females susceptibility to the disease (Margery-Muir et al., 2017), same
results observed in previous studies (Aggarwal and Srivastava, 2015,
Aeschlimann et al., 2019). Creatinine and urea levels correlate with renal
injury (Gounden et al., 2018). And renal damage is more frequent in child
(Tektonidou et al., 2017). Since lupus nephritis is observed in approximately
50-82% of cases, while in adults it affects about 20-40% of cases (Samanta et
al., 2017). Disease activity tends to be higher in (jSLE) as previously
mentioned, it likely leads to greater organ damage, which in turn results in
elevated urea and creatinine levels compared to (aSLE). In addition, research
indicates a stronger connection between genetic loci linked to SLE
susceptibility and LN in SLE diagnosed during childhood (Webber et al., 2020).
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high-significant between them p<0.01. But there was none statistical
significance of C4 between the studied groups as presented in Table 1, (jSLE)
had a greater level of both urea p<0.01 and creatinine p<0.05 compared to
(aSLE) as presented in Table 2. Mean WBC count were non-significant
changes among all patients, both study groups showed low levels of
hemoglobin (anemia), with lower levels observed in the (jSLE) group,
although there was no statistically significant difference between them,
p>0.5, platelets were within normal values in the studied group and there

were no statically differences between them, p>0.05 as presented in Table 3.

Table 1: Comparison Between the Mean Complement 3 (C3) & Complement 4 (C4)

Mean £SE
Group
C3 (mg/dl) C4 (mg/dI)
Juvenile-onset SLE
67.66 +6.91 16.74 £+1.93
n= (35)
Adult-onset SLE
101.35 +5.64 18.41 +1.80
n= (35)
P-value 0.0004 0.531

*P-value 20.05 is non-significant; P-value <0.01 is highly-significant.

Table 2: Comparison Between the Mean of Urea and Creatinine Among Studied Groups

Mean +SE
Group .
Urea (mg/dl) Creatinine (mg/dl)
Juvenile-onset SLE 1.12+0.12
39.20 £3.70
n=(35)
Adult-onset SLE 0.66 + 0.04
25.69 £1.93
n=(35)
P-value <0.01 <0.05

*P-value <0.05 is significant; P-value <0.01 is highly-significant.
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comprises 30 healthy volunteers who were matched with patients in age and sex,
and had no previous history of lupus or other autoimmune diseases. Participants
could be enrolled at any point after their diagnosis. Human C3 and C4 tests was
measured by Immunoturbidimetric assay, in which form a precipitate with a
specific antiserum determined turbidimetrically by using Roche/Hitachi cobas c
311 analyzer. Blood urea, serum creatinine tests done by Mindray BS-240 chemistry
full-automated analyzer, China. While for CBC, Mindray BC-5000 Hematology
analyzer, China, was used. The SAS program / 2018 was utilized to identify how
various groups impacted study parameters. A t-test was employed to compare
means for significance. Chi-square test was utilized to compare significance
between percentages with probabilities (p-value). The study was done with the
permission of the Middle Technical University, College of Health and Medical
Technology, Baghdad. Furthermore, approval has been obtained by The General
Directorate of The Medical City, Baghdad Hospital, Baghdad. And all participants
submitted written, informed consent. Approval numberd:193/3; date:09/01/2024.

Results

The study included seventy patients, categorized by age. Individuals
over the age of 20Y were classified as having adult-onset systemic lupus
erythematosus (aSLE), (mean % SD, 34.73 +1.76 years); Male: Female 3:32
respectively, and those aged under 16Y were categorized as juvenile-onset
systemic lupus erythematosus (jSLE) (mean % SD, 10.44 +0.59 years); Male:
Female ratio is 8:27 respectively, and 30 healthy control (15 children, mean
1 SD, 8.44 £1.50 years, Male: Female 3:12 respectively), and (15 Adult, mean
+ SD, 33.2 +1.62 years, Male: Female 2:13 respectively. (jSLE) group

experienced the lowest levels of C3 than (aSLE) and there are statistically
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photosensitivity, alopecia, and malar rash (Connelly and Morand, 2021).
Renalinflammationis considered to be the most common clinical presentation
in SLE, compared to adult-onset disease, (jSLE) has a higher frequency of
lupus nephritis which can result in severe morbidity (Smith et al., 2019, Li
etal., 2021). Complement activation is a key event in the pathogenesis of
tissue inflammation and injury in systemic lupus erythematosus (Weinstein
et al., 2021). In general, most patients typically experience decreased
complement C3 and C4 levels during the stages of the disease, which is due
tothe consumption ofthese complementsas partoftheimmunopathogenesis
process (Weinstein et al., 2021). C3 is included in the common cascade after
the convergence of the three pathways, by contrast, C4 is included in the
classical and lectin pathways. Therefore, low levels of both proteins indicate
the activation of these two pathways, whereas low C3 and normal C4 indicate
the activation of the alternative pathway (Sandhu and Quan, 2017). The
study aimed to compare complement levels (C3) and (C4), blood urea, serum

creatinine, and complete blood count among adult and juvenile SLE patients.

Patient and Methods

The present research was to recruit 70 participants from different ages,
all of whom have been diagnosed with SLE according to the 1997 American
College of Rheumatology (ACR) criteria (Hochberg, 1997). They went to the
Rheumatology Unit at Baghdad Teaching Hospital (Adults) and the Welfare
Teaching Hospital (children) between January and May 2024. Patients were
categorized into two groups according to their age: Group | consisted of 35
individuals with adult-onset SLE, aged over 20 years, while Group Il comprised

35 patients with juvenile-onset SLE, aged under 16 years. The control group
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Introduction
Systemic lupus erythematosus (SLE) is a complicated autoimmune

disorder that affects multiple body systems, it is complex and includes
epigenetic, genetic, and environmental factors (Ameer et al., 2022a).
Pathogenicity of SLE is heterogenetic, involving impaired removal of cells,
increase in both innate and adaptive immune responses, activation of
complement system, formation of immune complexes, and inflammation in
tissues (Fava and Petri, 2019). Patients under 18 years old, they are often
called to have juvenile-onset systemic lupus erythematosus (jSLE), which is
uncommon, around 10% to 20% of youngsters with SLE diagnosed during
childhood, and wusually, (jSLE) demonstrates a more intense clinical
progression compared to adult cases, often with a greater frequency of lupus
nephritis and blood-related abnormalities (Harry et al., 2018). A combination
of clinical criteria, laboratory testing, and sometimes imaging techniques are
used to diagnose SLE, standardized guidelines regarding the diagnosis and
classification of SLE are provided by the classification criteria created by the
European League Against Rheumatism (EULAR) and the American College of
Rheumatology (ACR), which incorporate both clinical and immunologic
criteria (Aringer et al., 2019). Women in 10 times risk of developing SLE
compared to males, men experience a more severe and aggressive course of
the disease, which leads to a poor prognosis (Ameer et al., 2022b, Garcia et
al., 2024). According to research, the prevalence of SLE worldwide is 43.7
(15.87 t0 108.92) per 100,000 individuals, with 3.41 million persons affected
(Tian et al., 2023). SLE has a wide range of clinical features that can initially
appear in almost any organ including the kidney (lupus nephritis) and a

spectrum of mucocutaneous involvement including mouth ulcers,

E98



Complement Component C3 and C4 Levels in Juvenile and Adult SLE Iraqi Patients g

galdtiuall

JLbYl 5 diasidly (I3 el Gase s (o)l L83 cls idoudoll
dtaat) o Aalide Jolge (M) o pall Gliwl wsa3 . o sall e 207-15 Mg i
Al 3ud L8ley pdell panads b lage Dso 45 3 clasiall cals Ll
o2l caay Sus (oA el 431 5el dage KT B lLaa T aS el ] BLSYL
rsioall o ByaS A (8 )

(I sl , 4y 3 cleaiall b giue Bylaal Lwlyull sla cusal :d;.e.ll
163 sl Gulaall Jblly il Gudhall osall ol Al aull 5,5
355 Waks 35 dlisvse 70 oo Luwlyull w65 rfand) dliyylag (i pall o5l pandl
w5 JNA (pdsall e slisall 38T dbolis deganeS 1,8 30 M 3Lyl Lally
o2l Lolanudl Sulally slady adtwe 8 Joliall GalaY &sLasudl sabal
ol oo BN JNA wlady (S olall dgaey JULY dles il (S S
Roche/.5lgs dawlys eliall ;s_.:.n L85 dawly olediall cowsd ‘262454,a
) Hitachi cobas ¢ 311

clS S e sanall NS 3 Lndiie 45 3 slasiall &b siue cilS rpsLE
) 3 paiall Luals s JLabll gl Lalaas) i

p<0.01c JUlYl degane 8 0aslySly Losall oo (el clisiue ps
Oxieganall MSI ol 85 5un Jalal (8 (ssine 358 s oS5 ol ¢ Il e p<0.05
o el La5LaI &y ganll Galsel sl 435S aull 38 (e (gilas SIS (o el e (S

A6 el aall olaasy (K1l gy lasiall ol shase (ol aay rosla i)
o2sall pudly LAY sla L3 sus (pdall Ljall olagadll b il
canlio p3e Aad gkl

Sl oY) ABA sl LS (gl (5] o) B3 o :daalidall Slal<y)
ciloaiall alisg JLALY (sul

E97



gAI-Esraa University College Journal for Medical Sciences Vol.(5), No.(8)-2024

Abstract

Background: Systemic lupus erythematosus (SLE) is an autoimmune
disease, with about 15-20% of patients being children. The causes of the
disease are a mix of genetic and environmental factors. Complement C3 and
C4 play a significant role in the diagnosis and monitoring of disease severity.
Additionally, renal function tests are important for monitoring the disease,
as the disease affects the kidneys in a large percentage of patients. Aim: The
study was primarily conducted to compare complement C3 and C4 levels in
Iragi adult and juvenile patients with systemic lupus erythematosus. Patient
and methods: The study consisted of 70 patients, 35 children and 35 adults,
in addition to 30 individuals as a control group. The patients visited the
Rheumatology Clinic at Baghdad Hospital and the Nephrology Clinic at the
Children’s Welfare Hospital in Medical City, Baghdad, during the period
between January and May 2024. Human C3 and C4 tests was measured by
Immunoturbidimetric assay by using Roche/Hitachi cobas C311 analyzer.
Results: Complement levels were low in both groups, but more notice in
juveniles, particularly complement C3 p<0.01, with higher levels of urea and
creatinine in the juvenile group p<0.01, p<0.05, respectively. There were no
significant differences in blood counts between the two groups; however, all
patients suffered from anemia, as it is one of the common hematological
manifestations of the disease. Conclusion: Measuring complement levels,
kidney function, and blood counts is crucial in the regular monitoring of
patients, asthesetestsarerelatedtodisease assessmentandthe development
of an appropriate treatment plan.

Keywords: Juvenile-onset SLE, Adult onset SLE, Complements system.
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Also a significant relationship between age, BMI, job, work experience,
working hours per day, type of work shift, education level, type of occupational
task, previous LBP, history of underlying diseases, and type of LBP in the
subjects. Prior research has shown that these criteria are significant
contributing variables to the chronicity of Low Back Pain. Research has shown
that those who are older, have a higher body mass index (BMI) are more

susceptible to Chronic Low Back Pain (CLBP).

Conclusion
LPB has a higher frequency among the female population, highest

proportion chronic disease, highly significant between sex and BMI
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Regarding association between sex and educational level, this study
found High significant (p value=0.0001) and this conformed by study in Qatar
too (Bener, et al., 2014).

Occupation and marital status and smoking have significant associated
with sex (p value =0.0001) and this conformed by the same study in Qatar
(Bener, et al., 2014), and in this study express significantly correlation
between sex and BMI (p value = 0.0001) this conformed by study in Span,
significant association between sex and BMI (Calais-Ferreira, et al., 2023).

Regarding to this study significantly correlation between smoking and
sex (p value =0.0001) and this conformed by study in Span, found significant
association between sex and smoking (Calais-Ferreira, et al., 2023) .

The most common symptom mentioned was increased pain with
lifting and bending which affected 91.4% of individuals. stiffness in the
morning upon rising that improves with exercise (55.5%), and back pain that
comes and goes (60.7%). Less frequent symptoms were limitation of
movement (45.7%), numbness or tingling, weakness in the legs or feet
(42.3%), pain that radiates away from the back into the buttocks, leg, or hip
(41.4%), weight loss that was (4.3%).

The mean and SD for Quebec disability score in this study was
(57.5+£15.6) and this is confirmed by many studies, e.g. in the Poland
(Misterska, et al., 2011a) was 50.2 + 18.9, and in another studies disagreed
such that in Turkey mean and SD (37.132 +17.513) (Bicer, et al., 2005), and
In Marburg, Germany the mean and SD (43.58 +18.08) (Riecke, et al., 2016),
and in ltaly was (32.15 +13.2) (Speksnijder, et al., 2016).

In t,he present study a strong association was found between
demographic characteristics and disease subtype. This finding is consistent

with a study conducted in Iran (Sadeghi-Yarandi, et al., 2021).
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conducted in Poland by (Misterska, et al., 2011) )45.9(,and disagreed with
the study in Colombo, Sri Lanka (Gamage & Ranasinghe, 2020) the duration
of Low Back Pain less than one year (52.0). and by comparison with all group
below 10 years in Canadian (48.17) (Zerriouh, et al., 2024), in Portugal (22.7)
(Cruz, et al., 2013).

The disease subtype of Low Back Pain comprised from acute, subacute and
chronic, in the current study acute (25.5%), subacute (5.5%), chronic (69.1%).

The finding of this research conformed with those of other study in
Nigeria including in (20 %) of the patients recorded as acute LBP, (6.9%) as
subacute while 73.1% recorded as chronic LBP (Eyichukwu & Ogugua, 2012) .
other study in Nigeria showed that acute, subacute, and chronic LBP were
28.7%, 9.9%, and 61.4%, respectively.(Edomwonyi & Ogbue, 2017) .and in
South Nigeria showed that the subacute was (7.8%) (Emorinken, et al., 2023)

The disease subtype acute was (25.5) is disagreed with the study in
Nigeria (12.2) (Emorinken, et al., 2023) , and subacute is (5.5) disagreed with
study in Amsterdam (17.4)(Pellekooren, et al., 2022), and in Nigeria (7.8)
(Emorinken, et al., 2023)

Chronic disease in this study (69.1) disagree with study in Amsterdam
(82.6) and in Nigeria ( 79.9) (Emorinken, et al., 2023) ,and in Canda (28.4)
(Benyamina Douma, et al., 2019). Furthermore, the present investigation
showed that the LBP was associated with sociodemographic factors, such as
sex, age, education level, smoking, and occupation. This research also
showed significant association between the frequency of LBP and socio-
demographic factors, which is in accordance with previous studies.

This study showed significant association between age group and sex
(p=0.003) and this conformed by study in Qatar (Bener, et al., 2014) .
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Among the other aspects of this research, it shows that female-to-
male ratio of (1.4-1) within a percentage of 59.1% females; and 40.9 % were
men. Furthermore, these findings were in consistent with previous study, in
Iraq (Nayyef, et al., 2022) observed that the male was 40.6% and female was
59.4%, in Taiwan (Lu, et al., 2013) illustrated that the male was 35.5% and
the female was 64.5%; and in other study in Iraq illustrated that the male
(30.9%) and the female (69.1%) (Al-Bakri, et al., 2024) . and in Iran conformed
by male (66.8%) and female (33.2%) (Maghbouli, et al., 2020).

The present study disagrees with another study, such as in Iran
(Ibrahim, et al., 2020)Male (2.8%) and female (97.2%)

This finding is conformed with another studies recording a greatest
prevalence of Low Back P,ain, in women. Women, as compared with men,
are more effected with the pain. tolerance, expression, and reporting of
pain, have been attributed to biological, psychological, and sociocultural
factors. (Makris, et al., 2011).

In this study, the mean of BMI was (27.91+4.69). The findings were in
Irag indicated a mean (25.87 + 3.65) (Professor et al., 2020), And another
study in Irag mean and SD of BMI (29.2 + 4.1) (Sakr, et al., 2016) . And in
Saudi Arabia study that indicated a mean and SD of BMI of (24.94 * 4.5)
(Albasseet, et al., 2023b) ,and in Thailand mean and SD of BMI (23.82+3.97)
(Pajeemas, et al., 2018) and in Indonesia that indicated a mean and SD of
BMI (25,26 + 3,8) (Novy, et al., 2023).

In another study in Canada conformed the results of this study and
showed that the mean and SD of BMI (29.3 * 6.8) (Poder & Carrier, 2020) .

The duration of Low Back Pain for less than one year in this study was

(41.1). This finding was conformed with of another study including a study
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Figure (1) showed the sample distribution of Quebec Back Pain
disability scale scores, the majority of participants had crippled 47%, severe
(38.9%) disability, moderate (10.7%) or with only a small percentage (3.4%)

having minimal disability and a mean +SD (range) of 57.5+15.6

Discussion

All 440 patients in this study were diagnosed with Low Back Pain
according to the 2010 ACR/EULAR criteria for Low Back Psain .The mean and
SD of the age was (45.7 + 14.8).Based on other studies in different countries,
these results were in consistent with other study in Iraq were the mean and
SD (51.4 £ 13.28) (Hassan, et al., 2020), and in Saudia Arabia were the mean
and SD (40.0 + 13.5) (Alamam, et al., 2019) , where in Taiwan (Lee, et al.,
2017)illustrated that the mean age and SD was 40.7 + 11.4 years, furthermore,
study carried in Germany showed that the mean age and SD (53.31 + 7.49)
(Riecke et al., 2016) , while study in Spain showed that the mean and SD of
age ( 45.6 +9.9) (Gavira Pavon et al., 2016), and study carried in Colombo
showed that the mean age and SD (50.17+ 11.20)(Gamage & Ranasinghe,
2020),The present study disagrees with several studies that previously
carried out, as in Saudi Arabia (26.9 + 7.69) (Albasseet, et al., 2023a), and in
Turkey by (Bayar, et al., 2003) (76.03 £5:89 ) , in Penang, Malaysia (lbrahim,
et al., 2020) (72 £ 50.7) years), in Taiwan ( 59.0+14.8 ) (Lu, et al., 2013).

Older patients may be more likely to present with low back pain
pathologies associated with age-related co-morbidities (e.g., cancer,
osteoporosis, fractures), and may be less likely to present with non-specific low

back pain than the middle-aged patient population (Federico, et al., 2022)
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Epidemiological
characteristic Disease subtype P value
Acute Subacute Chronic
No % No % No %
History of previous | Yes 29 25.9 4 16.7 304 | 100 0.0001*
attack No 83 74.1 20 | 833 - -
1 28 96.6 - - 228 | 75.5 0.08
Number of attacks
2-3 - - - - 38 12.5
>4 1 34 - - 38 12.5
Lived with Yes 29 259 4 16.7 304 | 100 0.0001*
disability No 83 74.1 20 | 833 - -
No disability 83 74.1 20 | 833 - - 0.0001*
<lyear 29 25.9 4 16.7 265 | 87.2
Years lived with 1---3 - - - - 25 5.7
disability 4---6 - - - - 6 14
7--9 - - - - 2 0.7
>10years - - - - 6 1.4

*Significant difference between percentages using Pearson Chi-square test (x2-test) at 0.05 level.

%
50
40
30
20
10 3-4

= -

0
Minimal disability Moderate Severe disability  Crippled (61-80%) Bed ridden or
(0-20%) disability (21- (41-60%) exaggerated their

40%) symptoms (>80%)

The Quebec back pain disability scale

Figure (1), Sample distribution of Quebec Back Pan disability scale

\. E85 /



gAl-Esraa University College Journal for Medical Sciences Vol.(5), No.(8)-2024

Table 3: Associations between epidemiological characteristic and disease subtype

Epidemiological

Disease subtype P value
characteristic
Acute Subacute Chronic
No % No % No %
<30years 32 28.6 8 33.3 44 14.5 0.010*
30-39 25 223 2 8.3 72 23.7
Age at onset of 40-49 24 21.4 9 37.5 68 22.4
disease (years) 50-59 21 18.8 3 12.5 63 20.7
60-69 8 7.1 1 4.2 44 14.5
>70years 2 1.8 1 4.2 13 4.3
<30years 32 28.6 8 33.3 42 13.8 0.006*
30-39 25 22.3 2 8.3 72 23.7
Age at first visit 40-49 24 21.4 9 37.5 69 22.7
(years) 50-59 21 18.8 3 12.5 63 20.7
60-69 8 7.1 1 4.2 42 13.8
>70years 2 1.8 1 4.2 16 5.3
<30years 36 32.1 9 37.5 52 17.1 0.002*
30-39 21 18.8 1 4.2 62 20.4
Age at diagnosis 40-49 24 21.4 9 37.5 66 21.7
(years) 50-59 21 18.8 3 12.5 64 21.1
60-69 8 7.1 1 4.2 44 14.5
>70years 2 1.8 1 4.2 16 5.3
<1month 79 70.5 4 16.7 48 15.8 0.0001*
1-3m 33 29.5 20 |83.3 99 32.6
Interval between
4-11m - - - - 47 15.5
onset of disease
1-3year - - - - 95 31.3
and diagnosis
4-6y - - - - 9 3.0
(years)
7-9y - - - - 2 0.7
>10years - - - - 4 1.3
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Sex
Demographic variables Males(n=180) Females(n=260) P. value
No % No %
0 41 22.8% 28 10.8%
1 10 5.6% 14 5.4%
Number of 2 21 11.7% 25 9.6%
) 0.009*
children 3 28 15.6% 43 16.5%
4 20 11.1% 27 10.4%
>5 60 33.3% 123 47.3%
Pre 0 0.0% 186 71.5%
menopause
Post 0 0.0% 74 28.5%
Employed 82 45.6% 46 17.7%
occupation 0.0001*
Unemployed 98 54.4% 214 82.3%
non smoker 79 43.9% 260 100.0%
ex-smoker 6 3.3% 0 0.0%
smoking 0.0001*
occasional smoker 6 3.3% 0 0.0%
current smoker 89 49.4% 0 0.0%

Table (3) displays the results of statistical tests analyzing the association

between socio-demographic characteristics (age, sex, education, BMI, etc.)

and disease subtype, the results of the same Table indicated a statistically

significant association between age and disease subtype of LBP (p

value=0.0001). Current marital status (married) was significantly related to

disease subtype of LBP (p value =0.0001), and menopause was significantly

related with disease subtype of LBP (p value =0.027).
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Table 2: Association between demographic characteristics and sex

Sex
Demographic variables Males(n=180) Females(n=260) P. value
No % No %
<30 46 25.6% 37 14.2%
30-39 28 15.6% 46 17.7%
40-49 35 19.4% 65 25.0%
Age groups 50-59 32 17.8% 69 26.5% 0.003*
60-69 19 10.6% 30 11.5%
>70 20 11.1% 13 5.0%
Mean = SD 45.7 +14.8
Normal weight 63 35.0% 53 20.4%
Over weight 85 47.2% | 105 40.4%
BMI Obese I 25 13.9% |74 28.5% | 0.0001*
Obese II 6 3.3% 24 9.2%
Obese 111 1 0.6% 4 1.5%
Urban 142 78.9% 192 73.8%
residency 0.224
Rural 38 21.1% 68 26.2%
Illiterate 11 6.1% 47 18.1%
Primary 58 32.2% 96 36.9%
Intermediate 27 15.0% 41 15.8%
education level 0.0001*
Secondary 24 13.3% 22 8.5%
Collage 60 33.3% 52 20.0%
higher educator 0 0.0% 2 0.8%
Married 147 81.7% 238 91.5%
marital status Unmarried 33 18.3% 17 6.5% 0.0001*
Divorced 0 0.0% 5 1.9%
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Table 1: Socio-demographic and epidemiological characteristics

Socio-demographic and epidemiological characteristics No

Age (years)

%
15.2

<30years 67

30-39 90 20.5
40-49 100 22.7
50-59 101 23.0
60-69 49 111
>70years 33 7.5

Mean £SD (Range)

45.7+14.8 (18-88)

Sex Male 180 40.9
Female 260 59.1
BMI (Kg/ m2) Normal (18.5-24.9) 116 26.4
Overweight (25-69.9) 190 43.2
Obese (30-34.9) 99 22.5
Obese II (35-39.9) 30 6.8
Obese 1l >40) 5 1.1
Mean £SD (Range) 27.94+4.79 (18.1-51.4)
Duration of disease <lyr 181 41.1
(years) 1---4 178 40.5
5---9 46 10.5
10-14 22 5.0
15-19 10 2.3
>20yr 3 0.7
Disease subtype Acute 112 25.5
Subacute 24 5.5
Chronic 304 69.1

A significant correlation between age group and sex (p=0.003) was

were illustrated in Table (2).

observed, BMI had significant correlation with sex (p = 0.0001), education
level and marital status also had significantly correlation with sex (p =0.0001),
number of children had significant association with sex (p=0.009), occupation

and smoking had significantly correlation with sex (p=0.0001. These results
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demographic, clinical and epidemiological variables. The sites’ exclusion
criteria included patients Less than 18 years old, malignancy and other
autoimmune diseases. Statistical analysis the collected data were coded,
entered, presented, and analyzed by computer using the available data base
software program statistical package of IBM SPSS-29 (IBM Statistical Packages
for Social Sciences- version 29, Chicago, IL, USA). Data were presented in
simple measures of frequency, percentage, mean, standard deviation, and
range (minimum-maximum values). The significance of difference of different
percentages (qualitative data) were tested using Pearson Chi-square test
(Chi2-test) with application of Yate's correction or Fisher Exact test whenever
applicable. Statistical significance was considered whenever the P value was

equal or less than 0.05.

Results

Table (1) Shows some of the demographic and epidemiological
characteristics of the study sample with a mean and a standard deviation(SD)
of age of 45.7+14.8, individuals aged 50-59 had the highest proportion of
LBP, with a rate of 23%. Conversely, the age group with the lowest frequency
at 7.5% was people aged 270 years, 59.1% of the participants were female,
while 40.9% were men, 43.2% were overweight, and disease subtype consist

from acute 25.5%, subacute 5.5%, chronic 69.1%.
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Introduction

Low Back pain(LBP), especially in the lower and middle-income
categories, affects a disproportionately high number of individuals around
the world. Depending on the underlying medical condition, low back pain
may be either acute or chronic. Mechanical injuries, such as sprains and
strains, account for the bulk of abrupt low back pain. However, sciatica, a
radiculopathy illness brought on by pressure, inflammation, or injury to the
spinal nerve roots—is the most usual cause when it comes to persistent low
back pain (Hassan, et al., 2020).

LBP is commonly classified as non-specific (i.e., up to 90% of cases
when the physio-pathological causes cannot be confirmed) or specific, the
latter occurrences mainly due to hernias, osteoporosis, fractures,
spondyloarthropathy, infections, or malignancy. LBP may alternatively be
characterized as acute (i.e., lasting <6 weeks), sub-acute (i.e., lasting between
6 weeks and 3 months), or chronic (i.e., lasting for more than 3 months)
(Mattiuzzi, et al., 2020). The relevantly economic and social impact of low
back pain is same to that of other common sever condition, such as
immunological diseases, cardiovascular diseases, cancer, and mental health-
related diseases (Yan, et al., 2021). Therefore, the aim of this research is to

study the epidemiological features of low back pain.

Patients and Methods
The total of 440 convenient samples diagnosed with Low back pain
within the cross-sectional study who attended rheumatology clinics of

Baghdad Teaching Hospital / Medical City. The collected data were socio-
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Abstract

Background: Low back pain (LBP) is a very common health problem worldwide
especially in the low and middle-income countries. The LBP may be acute or chronic in
nature caused by several medical conditions. The majority of acute low back pain is
mechanical in nature due to sprains and strains. Chronic LBP, on the other hand, is most
commonly attributed to sciatica, which a radiculopathy condition caused by compression,
inflammation and/or injury to the spinal nerve roots. Aims of study: To study
epidemiological features of low back pain. Patients and Methods: A cross-sectional study
of 440 individuals diagnosed with Low back pain (LBP) from the rheumatology department
at Baghdad Teaching Hospital-Medical City in Baghdad province were involved in the
current cross-sectional investigation. The sample consisted of 180 men and 260 women,
with an average age of 45.7+14.8 years. The research was carried out from 12/
October/2023 to 12 /March/2024. Results: This cross-sectional study comprised 440
patients with LPB, with a mean age and a standard deviation (SD) 45.7+14.8, individuals
aged 50-59 had the highest proportion of LBP, with a rate of 23%. Conversely, the age
group with the lowest frequency at 7.5% was people aged 270 years, 59.1% of the
participants were female, while 40.9% were men, 4 3.2% were overweight, and disease
subtype consist from acute 25.5% ,subacute 5.5% , chronic 69.1%, The results of this
investigation expressed significant association between age group and sex (p=0.003) , BMI
have significant association with sex (p=0.0001) , education level and marital status have
significant association with sex (p=0.0001) , number of children has significant association
with sex (p=0.009) , occupation and smoking have significant association with sex
(p=0.0001) Conclusions: LPB has a higher frequency among the female population,
highest proportion chronic disease, highly significant between sex and BMI.

Keywords: Low back pain, Epidemiology, Cross Sectional Study, Disability.
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of circulating CatD levels compared to control. The study revealed high
sensitivity (95%) and specificity (96%) for CatD, making it a very good

indicator for detecting and predicting the presence of atherosclerosis.

6. Recommendations

We recommended a study that addresses other types of cathepsins,
like cathepsin A, B, and E, and their relationships with coronary atherosclerosis
and comparing the results with this study to deduce the most predictive

types of cathepsins for the disease.
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and stroke (Kuti et al., 2024). Two of the main causes of heart disease are
high blood pressure and high cholesterol. When arteries become tight and
restricted from deposited cholesterol, the heart needs to work hard to push
blood through them. Consequently, blood pressure continually rises (Hui et
al., 2023). Elevated triglycerides frequently indicate other conditions that
raise the risk of heart disease and stroke, such as obesity and metabolic
syndrome (Shimizu et al., 2015). On the other hand, the composition and
function of HDL are changed by elevated blood pressure. However, it is
unclear exactly how HDL contributes to the cardiovascular problems
associated with hypertension (Aishah & Fawzi, 2022).

In a case-control study conducted in Jakarta, it was found that
correlation between dyslipidemia and CHD varied according to hypertensive
state. It was noticed that dyslipidemic individuals have an 18-fold higher risk
of CHD incidence if they have a hypertension or a history of hypertension
compared to those who are non-dyslipidemic. Whereas in dyslipidemic
individuals who are not hypertensive or have no history of hypertension, it
was found that there is 2.5-fold higher risk of developing CHD than non-
dyslipidemic individuals. Dyslipidemia considered a predictor for CHD, and

has a role in process of atherogenesis (Ariyanti & Besral, 2019).

5. Conclusion

At the end of this study, it was demonstrated that patients with
atherosclerosis have higher levels of lipid profile parameters in comparison
to healthy control, except for HDL levels, which have decreased levels in
patients. This is due to possibility that some HDL particles have athero-

protective ability. In addition, atherosclerosis patients have increased levels
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4. Discussion
Findings obtained by this research agree with a study concerned with

abnormal levels of lipid profile and obesity associated with coronary artery
diseases (CADs) in Pakistani subjects. The study revealed the occurrence of
hyperlipidemia in all cases for all lipid parameters except for HDL, which is
decreased, and this can elevate predisposition to complications (Shabana et
al., 2020). Elevated levels of serum CatD were associated with endothelial
dysfunction, atherogenesis, increased risk of coronary events, and carotid
intima-media thickness (Gongalves et al., 2016). It was found in a previous
studies that CatD concentrations were significantly higher in the CADs
compared with healthy control, and this agrees with data displayed in the
table (Amir et al., 2018). Moreover, increased CatD activation has been found
in patients with cardiovascular events (Liu et al., 2017). This study is the first
that address the relationship of CatD levels with the progression and
development of atherosclerosis in Iraq.

Epidemiological studies showed that elevated blood cholesterol level
was associated with atherosclerotic cardiovascular diseases (ASCVDs)
(Robinson et al., 2018). Multiple clinical researches showed that number,
size, and alterations in LDL can determine initiation and progression of
atherosclerosis (Vekic et al., 2022). The study showed that the values of HDL
in control group was higher than the values in patients’ groups. This findings
lead to the belief that HDL may have an atheroprotective characteristics, and
two recent MR studies found an independent association between HDL
levels and CADs (Zhao et al., 2021). According to the American Association
for Clinical chemistry, a normal VLDL level is up to 30mg\dl. Measurements

above this point indicate high VLDL levels which raise the risk of heart disease
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equal to 1.0 (Joo et al., 2020).
measure the accuracy of a diagnostic test. The closer the ROC curve is to the
upper left corner of the graph, the higher the accuracy of the test as Nahm

(Nahm, 2022) mentioned it, Furthermore, Fig. 1 illustrated this explanation.

0.98, cutoff value was 10.123, the sensitivity of CatD was 95%, and specificity was
96%, with highly significant P value (<0.001). These findings suggest that CatD is
very good indicator for detecting and predicting the presence of atherosclerosis.

Further researches on cathepsin D are required to determine more pathological

The area under curve (AUC) is primarily used to

Table (6) showed statistics of CatD. According to this study, AUC for CatD was

characteristics such as degree of disease progression and complications.

Table (6): ROC curve for Cathepsin D

AUC cutoff Sensitivity Specificity P Value
0.98 10.123 95% 96% <0.001**
** Highly significant P value (< 0.001)
Cathepsin D
1.00 T
0.8
& 057
2
e
@
W 0.4+
0.2
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Figure (1): ROC curve of cathepsin D
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3.5- Comparison of CatD level between control and patients groups
according to blood pressure

Table (5) showed a significant difference between control and blood
pressure categories (P value <0.001). In comparison to control, these differences
were mostly demonstrated in all patients who have high and normal within the
three patients groups. In contrast, there were non- significant differences

between blood pressure categories and any patient group.

Table (5): Comparison of CatD level between control
and patients groups according to blood pressure

Blood pressure | Concentration
Parameter Groups P value
categories (Mean +S.E.)
Control NO 7.77+0.27 <0.001**
NO 13.07+0.65 a
First catheterization 0.42 NS
Yes 12.18+0.49 a
Cathepsin D NO 15.54+0.60 a
Previous catheterization 0.5NS
Yes 16.21+0.44 a
NO 15.89+1.51 a
CV transplantation 0.3 NS
Yes 17.261£1.32 a

** Highly significant P value, NS. Non-significant P value, a vs. control (NO)

3.6. ROC curve for Cathepsin D

Receiver operating characteristic (ROC) curve is used for determining the
existence or absence of a disease. ROC goal is to categorize disease condition as
either positive or negative based on test results, and to detect the ideal cut-off
value with the optimum diagnostic performance. Sensitivity is the percentage of
people who actually have a target disease that are tested positive, while
specificity is the percentage of people who actually do not have a target disease

that are tested negative. The ideal test would have a sensitivity and specificity
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Table (4): Comparison of lipid profile levels between control and patients’ groups
according to blood pressure

Parameter Groups Blood pressure Concentration P value
P categories (Mean +S.E.)
Control NO (50) 166+1.75 <0.001**
NO (12) 208.25+14.25 a
First catheterization 0.16 NS
Yes (14) 188.7949.40 a
Cholesterol | Previous NO (10) 189.50+16.30
0.42 NS
catheterization Yes (42) 199.64+4.78 a
) NO (8) 205.38+23.21a
CV transplantation 0.9 NS
Yes (14) 205.21+13.89 a
Control NO 129.72+2.37 <0.001**
NO 152.00+7.59
First catheterization 0.09 NS
Yes 187.29+18.39 a
Triglyceride | Previous NO 204.00+19.83 a O NS
catheterization Yes 174.4016.75 a '
) NO 242.25+55.61 a
CV transplantation 0.017*
Yes 186.14+11.36 a
Control NO 43.34+1.07 0.05*
NO 33.831+3.81a
First catheterization 0.087 NS
Yes 43.93+7.69
HDL Previous NO 36.301£2.31
0.99 NS
catheterization Yes 36.21+1.98 a
NO 31.50+3.12 a
CV transplantation 0.046*
Yes 44.79+6.81
Control NO 94.51+1.27 <0.001**
NO 147.73+13.94 a
First catheterization 0.2 NS
Yes 134.33+8.63 a
LDL Previous NO 137.42+12.12 a
0.8 NS
catheterization Yes 139.58+3.88 a
) NO 162.4818.24 a
CV transplantation 0.04*
Yes 139.23+7.70 a

* Significant P value, ** Highly significant P value, NS. Non-significant P value, a vs. control (NO)
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differences between blood pressure categories and CV transplantation group
(P value <0.05).

For the level of LDL, significant differences were found between control
and blood pressure categories (P value <0.001). In comparison to control,
these differences were observed especially in all patients who have normal
and high blood pressure within all patients groups. Non-significant differences
were noticed between blood pressure categories and both first and previous
catheterization groups. In contrast, there was significant difference between
blood pressure categories and CV transplantation group (P value <0.05). For
the level of VLDL, there were significant differences between control and
blood pressure categories (P value <0.001), particularly in patients with high
blood pressure within first catheterization group, and in both patients
categories who have normal and high blood pressure within previous
catheterization and CV transplantation groups compared to control. Non-
significant differences were demonstrated in blood pressure categories
within both first and previous catheterization groups. Although that, there
was significant difference between blood pressure categories and CV

transplantation group (P value <0.05).

E65



gAI-Esraa University College Journal for Medical Sciences Vol.(5), No.(8)-2024

3.4. Comparison of lipid profile levels between control and different
patients groups according to blood pressure

In Table (4), blood pressure patients are divided into 2 categories,
those with high blood pressure (yes), and those with normal blood pressure
(no). All control subjects are normal. Significant differences were found in
the level of cholesterol between control and patients categories (P value
<0.001), and these differences especially found in patients with high and
normal blood pressure within first catheterization and CV transplantation
groups, and also in patients with high blood pressure within previous
catheterization group compared to control. However, insignificant differences
were noticed between blood pressure categories and patients groups. For
the level of triglyceride, significant differences between control and blood
pressure categories were demonstrated (P value <0.001), especially in
patients with high blood pressure within first catheterization group, and in
blood pressure categories within both previous catheterization and CV
transplantation groups in comparison to control. Although that, there were
non-significant differences in blood pressure categories within both first and
previous catheterization groups. In contrast, there was a significant difference
between blood pressure categories and CV transplantation group (P value
<0.05). In addition, significant differences were observed in the level of HDL
between control and blood pressure categories (P value <0.05), mostly in
patients with normal blood pressure within first catheterization and CV
transplantation groups, and in patients with high blood pressure within
previous catheterization group in comparison to control. Insignificant
differences were found in blood pressure categories within both first and

previous catheterization groups. Additionally, there were significant
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3.2. Cathepsin D level in studied groups
Table (2) showed an increase in the level of CatD in patients with
atherosclerosis. There was a significant difference between patients and

control group in level of CatD due to highly significant P value (<0.001).

Table (2): Comparison between the level of CatD among patients and control

Parameter Groups Concentration (Mean £ S.E.) P value
Control 7.77+0.27

Cathepsin D <0.001**
Patients 15.32+0.35

** Highly significant P value

3.3. Comparison of CatD level between control and different groups
of patients

As showed in Table (3), Patients were divided into 3 groups: first
catheterization, previous catheterization, and cardiovascular (CV)
transplantation. There was increasing in the level of CatD among patients
groups compared to control. Also, there were significant differences between
control and the three patients groups (P value <0.001), and the significant
difference is also seen between patients groups (previous catheterization and

CV transplantation) compared to first catheterization group (P value <0.001).

Table (3): Comparison of CatD between control and different groups of patients

Parameter Patients groups Concentration (Mean £ S.E.) | P value
Control 7.77+0.27 <0.001**
First catheterization 12.5940.40 b

Cathepsin D
Previous catheterization 16.08+0.38 b <0.001**
CV transplantation 16.77+0.99 b

** Highly significant P value, b vs. First catheterization
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Coefficient (r) was used to find the correlation between the studied
parameters. ROC test also was performed for parameters to find AUC,

sensitivity, and specificity of each studied parameter.

3. Results
3.1. Lipid profile levels in studied groups

Data illustrated in Table (1) showed that there is an increasing in the
levels of lipid profile parameters, which include cholesterol, triglyceride, high
density lipoprotein (HDL), LDL, and very low density lipoprotein (VLDL), in
patients with atherosclerosis in contrast to control. Since the p value was
highly significant (P-value <0.001), there was a significant difference between
patients and control group in levels of lipid profile.

Table (1): Comparison between the levels of lipid profile parameters
among patients and control

Parameter Groups Concentration (Mean £ S.E.) P value
Control 166+1.75

Cholesterol <0.001**
Patients 199.38+4.21
Control 129.7242.37

Triglyceride <0.001**
Patients 183.5516.57
Control 43.34+1.07

HDL 0.008**
Patients 37.84+1.76
Control 94.51+1.27

LDL <0.001**
Patients 141.39+3.15
Control 27.25+0.56

VLDL <0.001**
Patients 36.30+£1.43

** Highly significant P value
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study aimed to find out if cathepsin D is a good indicator to diagnose

atherosclerosis and cardiovascular diseases and its relation with lipid profile.

2. Materials and Methods
2.1. Patients and samples

This study comprised 150 participants, distributed into two groups, 100
patients (64 males and 36 females), and 50 healthy controls (26 males and 24
females). The ages of both groups are ranging from 40 to 70 years. Patients’
samples of the study were collected in Iragi Center of Heart Diseases in Ghazi Al-
Hariri hospital in Baghdad city, while control samples were collected from medical

staff and special laboratory during the time period from February to July, 2024.

2.2. Evaluations of CatD and lipid profile serum level
Serum CatD level was evaluated using Enzyme-Linked Immunosorbent

Assay (ELISA), and lipid profile parameters by using manual kits.

2.3. Ethical approval
The ethical committees of the Middle Technical University, College of

Health and Medical Techniques gave their approval for the study.

2.4. Statistical analyses

The data were analyzed using SPSS (V.20, IBM). The T-test and One Way
ANOVA test were used as appropriate tests. One Way ANOVA test was used
by obtaining least significant difference (LSD) to find p value between the
studied groups. The data were presented as Mean % S.E. and the p value

<0.05 was considered as significant result. In addition, Pearson Correlation
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1. Introduction
Cardiovascular diseases (CVDs) are one of the leading causes of mortality

worldwide and significantly lower life quality (Harikrishnan et al., 2018).
Atherosclerosis considered the root cause for many forms of CVDs. The
term atherosclerosis derives from the Greek “athere” (gruel) and “skleros”
(hard), which describes the waxy plaques inside blood arteries. This condition
is well known to progress gradually for decades without causing any notable
signs until the patient encounters serious complications. Hypertension,
diabetes mellitus, hypercholesterolemia, obesity, and smoking are risk
factors for atherosclerosis (Libby et al., 2019). Hypercholesterolemia has
been identified as the greatest attributable risk factor for atherosclerosis and
subsequent coronary heart disease (CHD). Furthermore, it was demonstrated
that progression from early-stage fatty streaks to advanced-stage, lipid-rich
lesions was directly linked to continuous high levels of low density lipoprotein-
cholesterol (LDL-C) (Nicholas et al., 2019). Lysosomes are small cytoplasmic
organelles containing a variety of acidic hydrolytic enzymes that are capable
of degrading different biological polymers, such as proteins, lipids,
carbohydrates, and nucleic acids (Ballabio and Bonifacino, 2020). Lysosomal
cathepsins were shown to be implicated in the etiology of CVDs (Liu et al.,
2018). Cathepsin D (CatD) is a ubiquitous, lysosomal, aspartic endo-
proteinase, which synthesized in rough endoplasmic reticulum, and
proteolytically active in acidic pH. CatD is mostly released following oxidative
stress, and it is essential for protein degradation, proteolytic activation of
hormones and growth factors (Mijanovic et al., 2021). Clinical observations
have indicated a possible substantial involvement of cathepsin D (CatD)

derangement in cardiovascular pathophysiology (Imanaka et al., 2020). This
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Abstract

Background: Coronary atherosclerosisis a long lasting and continuously
evolving disease with multiple clinical manifestations ranging from
asymptomatic to stable angina, acute coronary syndrome (ACS), heart failure
(HF) and sudden cardiac death (SCD). The onset and advancement of
coronary atherosclerosis are influenced by both genetic and environmental
factors. Objectives: The study aimed to find out if cathepsin D a good
indicator to diagnose atherosclerosis and cardiovascular diseases and its
relation with lipid profile. Materials and Methods: The study conducted with
the participation of 150 subjects (100 patients with coronary atherosclerosis
and 50 healthy control). Age for all subject was in range 40-70 years. All
participants were subjected for laboratory measurement of cathepsin D level
by Enzyme-Linked Immunosorbent Assay (ELISA), and lipid profile parameters
by using manual kits. Results: There are significant elevation in the levels of
both cathepsin D (P = <0.001) and all lipid profile parameters (P = <0.001),
except for high density lipoprotein in patients with coronary atherosclerosis.
Conclusion: Cathepsin D can be used as a good indicator for detecting
coronary atherosclerosis along with high levels of lipid profile parameters (
and low levels of high density lipoprotein) in comparison to healthy control.

Keywords: Coronary atherosclerosis, Cathepsin D, Lipid profile,

Catheterization, Cardiovascular diseases.
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5. Conclusion

The patients with N-Hp G.T2DM significant elevated levels (p-value<0.05)

of H.pylorilgG Ab, hs-CRP, FBS, HbA1c, IL-18 concentration and gene expression.

Furthermore, decrease IL-10 concentration and gene expression.
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concentration can used in predict abnormality (Al Bander et al., 2020). IL-10
level significant lower in N-Hp G.T2DM compare to G and control, indicator
T2DM patients demonstrate a marked decrease in serum (IL-10)
concentrations when juxtaposed with non-diabetic control subjects. There
by indicating a possible involvement of this cytokine in the inflammatory
mechanisms associated with the disease (Mitra et al., 2021). Moreover, IL-10
plays a pivotal role in modulating inflammatory responses, and its diminished
levels may have implications for gastric pathologies however, there is a
dearth of specific investigations focusing on non-H.pylori gastritis (Kim et al.,
2012). While IL-18 level significant elevated in N-Hp G.T2DM than G and
control, due to IL-18 linked to persistent inflammation, which serves as a
significant determinant of insulin resistance and the advancement of Type 2
Diabetes Mellitus (Zatterale et al., 2020). Gene expression of IL-10 such
concentration in ELIZA low in N-Hp G.T2DM and downregulation compare
with G and control (Dos Santos Haber et al., 2022). Opposite gene expression
of IL-18 gene that show upregulation in N-Hp G.T2DM patient (Bagheri et al.,
2014). In ROC evaluations, IL-18 demonstrates robust diagnostic potential
with elevated sensitivity and specificity. This makes it a dependable indicator
for differentiating between N-Hp G.T2DM and control group, as well as the G
group with control (Badret al., 2021).0n the other hand, IL-10 has a sensitivity
of zero; therefore, it is not effective in correctly recognizing true positives,
even though it has perfect specificity. This indicates that IL-10 is effective in
correctly identifying negative results, but it is unable to detect any positive

results in both the N-Hp G.T2DM and G groups in this particular scenario.
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4. Discussion

Inflammation of stomach is common in this time due to infection, diet,
spread epidemics that weak immunity, autoimmune disease and taking non-
steroidal anti-inflammatory drug(Kamada et al., 2022).Since patient with
diabetic mellitus have low immunity are more susceptibility to inflammation
(Scheithauer et al., 2020). A plethora of research has underscored the
significance of inflammatory pathways and biomarkers in the context of
diabetes and metabolic disorders. A cytokine constitutes one of these
essential inflammatory indicators(Mansoor et al., 2022). Our research
investigates the association between H. pylori infection and the levels of
three pro-inflammatory cytokines (specifically IL-18 and IL-10) along with
high sensitive C-reactive protein (hs-CRP), additionally H.pylori 1gG levels in
individuals with gastritis negative H. pylori and T2DM.The N-Hp G.T2DM
show significant elevated H. pylori1gG Ab when compare to G and control .
This due to old infection with H. pylori induce an immunological response,
resulting in the synthesis of autoantibodies, which may be detectable even
in individuals devoid of infection. In the context of autoimmune gastritis,
individuals frequently exhibit heightened levels of autoantibodies in the
absence of H. pyloriinfection, indicating a unique immunological mechanism
in operation (Rugge et al., 2023). The hs-CRP significant increase in both
N-Hp G.T2DM and G indicator about inflammation with diabetic mellitus
(Ibrahim et al.).Fasting blood sugar and HbA1c high elevated in N-Hp G.T2DM
because the subjects have diabetic but BMI level in this group not increase
compare to G that significant elevated from normal .This due to loss of
appetite and malabsorption in N-Hp G.T2DM patient. Since the interleukin

play important role in inflammatory process therefor variation in their
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Table (3) and Figure (6) also revealed the relation of IL-10 and IL-18 in
the G group by (ROC test). The area under the curve (AUC) for IL-10 was
(.156), and (1.000) for IL-18 which is excellent according to (20), furthermore
a highly significant (p-value <0.0001) in both interleukins. The cut-off for IL-
10was(73.5)and (96.2) for IL-18 as well as sensitivity (0% &100% respectively)

lar In

£)

and specificity (100% & 98%).
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Table 3: Roc curve analysis of IL-10 and IL-18 between G and control group
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Figure 6: ROC for IL-10 and IL-18 in G group
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The result of IL-10 and IL-18 Receiver Operating curve Characteristics:
An evaluation of the link between IL-10 and IL-18 gene expression in N-Hp G.
T2DM and the control group conducted using the Receiver Operating
Characteristics (ROC) test. Findings the cut-off values of IL-10 were 72 and
98.7 for IL-18 and the p-value was very significant (p-value <0.0001. This
suggests that the observed differences are not a consequence of random
chance, additionally area under curve(AUC) very low in IL-10 (0.070) but
excellent result in IL-18 (1), with a sensitivity of ( 0% and 100% respectively),
and a specificity of (98% and 100% correspondingly) as illustrated in (Table 2)
and (Figure 5).

Table 2: Roc curve analysis of IL-10 and IL-18 between N-Hp G.T2DM and control group

Area Asymptotic 95% C.I

Under Lower Upper Sensitivity | Specificity
Test | Curve cutoff | g P-value | Bound Bound
IL10 | .070 72 .025 | .000 .021 .120 0 98
IL18 | 1.000 98.7 |.000 |.000 1.000 1.000 100 100

ROC Curve
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Figure 5: ROC for IL-10 and IL-18 in N-Hp G.T2DM
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Figure (3): Compare means of IL-10 (A) and IL-18(B) levels between study groups

The result of gene expression of the IL-10 and IL-18 between the
studies groups performed by using RT-qPCR and quantitative 2—AACT show
IL-10 expression significant differences across the groups (p<0.05). Relative
fold gene of N-Hp G.T2DM lowered from 1 (control) to 0.90 and t0 0.75in G
group. Conversely, it was found that participants N-Hp G.T2DM relative
expression of IL-18 (2.1575) was increased (Figure 4) in comparison to the
control group (1.0025) (p<0.01). Similar trend among G group also

demonstrating an increase in IL-18 levels (1.245) from (1.0025) control.
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Figure (4): Comparison folding genes of IL-10 (left) and IL-18(right) gene expression
between study groups.

E49



gAI-Esraa University College Journal for Medical Sciences Vol.(5), No.(8)-2024

T2DM estimation: via measure FBS and HbAlc in N-Hp G.T2DM
(165.0+6.49, 8.85+0.24) statistically significant when compare with means of
G (79.65%1.20, 5.3740.27) and control (82.10+1.31, 4.56+0.04) p-value
<0.0001 also HbA1C of G to control significant (p < 0.05).that indicator may
be gastritis effect on metabolism and elevated sugar levels in blood.
Furthermore BMI of N-Hp G.T2DM (25.23+0.39) significant with G
(40.82=3.01) p-value< 0.0001 but not significant in comparison with control
(22.62=0.35) p>0.05 (Figure 2).

200.00-

T
150.00
= N-Hp G.T2DM
= G
100.00+ =3 control
50.00-
FBS{mg/dl) HbA1¢(%) BMI(kg/m2)

Figure (2): Histogram drown for FBS, HbA1C and BMI means observed samples of N-Hp
G.T2DM, G and control groups

Interleukins estimated by ELIZA of all samples show opposite result.
Found the anti-inflammatory IL-10 level decrease in N-Hp G.T2DM to
(18.12+0.66) from (46.16%£3.35) of control and group G also down to
(25.28+2.46) p-value <0.05.0n other hand IL-18 levels elevated in group
N-Hp GT2DM and G to (202.89+10.58 & 124.42+3.57) respectively from
(81.00+1.80) of control p-value <0.0001. Figure 3 below showed the result.
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One-way ANOVA tests employed to assess the statistical significance of the
mean differences across the three groups. A ROC curve (receiver operating
characteristic curve) conducted to evaluate the specificity and sensitivity of

gene expression and to ascertain its role in the disease.

3. Results

Ninety participant in this study male (50%) and female (50%) dividing
into 3 groups, N-Hp G 41.1%, G 25.6% and control 33.3%,median age 43 year
. Non-significant different in age and gender between groups (p > 0.05).

Result of estimated gastritis: the H. pylori 1gG antibody for N-Hp
G.T2DM (215.72+3.57) high significant when compare to G (99.36+1.60) and
control (98.0210.98) the p-value <0.0001 that mean the patient have old
infection with H. pylori. The level of hs-CRP following the same pattern of
IgG. Hs-CRP levels found to be (8.04+ 0.29 & 5.3710.27) for N-Hp G.T2DM
and G respectively (p<0.0001), control (5.33+ 0.21) as shown in Figure 1
which demonstrated role of hs-CRP in N-Hp G T2DM.

250.00 4

20.004
200.00
— 15.004
Q E
2 150.00 >
= 2
-g' o 10.004
T 100.00- % == ¥
x @
£
50.00 5.00
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N-Hp G.T2DM G control N-Hp G.T2DM G control

Figure (1): Means of H.pylori IgG (left) and hs-CRP (right) between study groups
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cDNA (reverse transcription RNA), by utilising the Easy Script® One Step
gDNA Removal and cDNA Synthesis Super Mix Kit from (Transgen, China).
finally step including using the cDNA products, real-time PCR carried out
after reverse transcription-PCR. Using a SYBR Green PCR two- cycling
employed, comprising denaturation at 94°C for 10 sec, annealing at 64°C for
15 sec and extension step at 72 °C for 20sec. The reaction mixture comprised
10ul of SYBR Green PCR Master Mix, 2ul of primers, 2ul of template DNA or
cDNA, and 6ul of RNase-free water. The parameters for real-time PCR were
as follows: 30 sec of initial denaturation at 94°C, followed by 45 cycles of 10
seconds at 94°C and 15 seconds of annealing at 64°C. The expression of each
gene was analysed relative to that of GAPDH. The genes encoding IL-10 and
IL-18 evaluated. The primer and probe sequences utilised in this real-time
PCR enumerated in Table (1). The 2-AACT method enables the use of real-

time quantitative PCR to examine relative alterations in gene expression.

Table (1): Real time PCR Primers sequence for IL-10 and 1L-18 Gene

Gene Primer Sequence 5°-3°

IL-10 Forward TCTCCGAGATGCCTTCAGCAGA
Reverse  TCAGACAAGGCTTGGCAACCCA

IL-18 Forward GATAGCCAGCCTAGAGGTATGG
Reverse CCTTGATGTTATCAGGAGGATTCA

GAPDH Forward GTCTCCTCTGACTTCAACAGCG
Reverse ACCACCCTGTTGCTGTAGCCAA

2.5 Statistical analysis: The data of this study analysis by Statistical
Package for Social Sciences (SPSS) version 26.0 for Windows. The data
expressed as the mean + standard error (SE). The p-value serves to denote

statistical significance. Data are deemed significant when p<0.05 or p<0.0001.
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from all participants’ then two aliquots were prepared. An aliquot of direct
blood sample used to assess the RUT, FBS, and Hb1Ac. A portion of the serum
utilized for the ELISA assays and kept in the freezer. For gene expression, a second
aliquot put into an anticoagulant tube containing Ethylene Diamine Tetra Acetic
Acid (EDTA). For gene expression research, about 250l taken out of the EDTA
tube, added Trizol reagent, and utilized. The concept and procedures of the study
approved by the Ethics Committee of the Middle Technical University/ College of
Medical and Health Technologies/ Baghdad. Before collecting venous blood
samples, written informed consents obtained from the patients.

2.2. Biochemical assay: Detected diabetic mellitus by estimated fasting
blood sugar (FBS: 70-100 mg/dl) and HbA1C values (Normal Range: less than
5.7% -6.4%).Via Cobas INTEGRA-400 plus clinical chemistry automated system.
furthermore estimate body mass index (18.5-24.9 kg/m2) for every participant

2.3. Immunological assay: via using enzyme linked immunosorbent
assay (ELIZA) kit (Elabscience, USA) to calculate the levels of H. pylori 1gG Ab
by indirect ELIZA and concentration of hs-CRP, interleukin 10 and 18 by
sandwich ELIZA. According to the instructions of the kit manufacturer. The
concentration of all tests calculate from read absorption by Human Read HS
(company human, Germany). All biochemical and immunological assay
applied for all participants.

2.4. Molecular assay: gene expression of interleukin 10 and 18 gene
for 7 samples from N-Hp G.T2DM group, 13 from G group and 13 healthy
control. First step extraction total RNA from blood sample that kept with
Trizol, this process according to manufacture of kit TransZol up plus RNA Kit
(Transgen, China). After that examination purity and concentration of RNA

via Nano drop for all samples ranged (1.90-2.02). Second, convert RNA to
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IL-10 plays an important role in regulating of immune response by down
production of inflammatory cytokines in innate cells, including macrophages
(MP) and dendritic cells (DCs). Immune response modulation through IL-10
demonstrated the important affect arrangement of allergy, inflammation, and
autoimmune diseases (Rutz and Ouyang, 2016, Gabrysova et al., 2014). IL-18
considered pro-inflammatory have a crucial role in inflammatory response
related to diabetes and impact on immunological responses. This interleukin
involved in multiple metabolic disorder, for example type 1 and type 2 diabetes,
by influencing insulin resistance and facilitating inflammation.(Chen et al., 2015,
Zhuang et al., 2019). This study the investigated impact of these interleukins on
N-Hp .T2DM by measuring concentration of these interleukins by ELIZA and

their gene expression by real time polymerase chain reaction RT-qPCR.

2. Materials and methods

2.1. Specimen Collection: A total of (60) patients having dyspepsia and
abdominal pain included in e study group. Every patient attended hospitals
of Gastroenterology and Hepatology in Diyala and Baghdad, Iraq from
January 2024 to April 2024. Total patients underwent upper gastrointestinal
tract (GIT) endoscopy. Thirty healthy adult underwent standard medical
examinations selected as controls. Patients with gastric cancer, type 1
diabetes, acute or chronic renal failure, cardiovascular diseases and
pregnancy women excluded. The selected individuals divided into two
categories: N-Hp G T2DM diabetic gastritis 37 and gastritis 23 (G). This
classification was based on the results of gross endoscopic examination,
rapid H. pylori urease test (RUT) and histological findings. The third group

consisted of healthy individuals 30 (control). 5 ml of blood samples obtained
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1. Introduction
Gastritis term commonly used, although incorrectly to describe a range

of clinical symptoms associated with upper abdomen, namely epigastrium.
Although endoscopy, gastritis is characterised as presence of redness or
swelling in lining of the stomach. Moreover, it is important to note that these
endoscopic findings are not exclusive or limited to mucosal
inflammation(Okamura et al., 2018). Prominent reasons for gastritis involve
extended consumption of alcoholic drinks that activates caspase-1, which
leads to the release of pro-inflammatory cytokines such as IL-1B and IL-18,
hence triggering inflammatory pathways (Li et al., 2018). In addition, non-
steroidal anti-inflammatory medicines (NSAIDs), such as Aspirin, used by
people with Rheumatoid arthritis and Osteoarthritis. Stress, chronic bile
reflux, autoimmune ilinesses, and positive helicobacter pylori infection that
major cause chronic gastritis. The symptoms noticed in her include nausea,
vomiting, indigestion, a burning feeling, and abdominal bloating. Diagnosis
often involves the blood testing, stool tests, urea breath and gastro
endoscopy(Elseweidy, 2017). Gastritis is a common and typically severe
condition in persons with diabetes mellitus type 2 (T2DM), likely caused by
the compromised state of their immune system (Ebule et al., 2017). T2DM a
burgeoning worldwide health issue intricately connected to the widespread
prevalence of obesity. Individuals diagnosed with T2DM face a significant
likelihood of developing both microvascular problems (such as retinopathy,
nephropathy, and neuropathy) and microvascular complications such as
cardiovascular diseases(DeFronzo et al., 2015). Therefore, both gastritis and
T2DM affect immunity of patients including interleukins that regulation

inflammatory pathways, such as interleukin 10 and 18. Anti-inflammatory
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Abstract

Gastritis is one of the most common diseases in the digestive system,
especially in patients with low immunity, including diabetic mellitus. Diabetic
Mellitus considered one of an endocrine gland disease characterized by
elevated blood sugar because of a defect in the regulation of sugar in the
body. The purpose of this study was to assess the association between Non-
Helicobacter pylori gastritis with type 2 diabetic mellitus (N-Hp G.T2DM), by
interleukin IL-10 and IL-18. This study included 37(41.1%) N-Hp G.T2DM, 23
(25.6%) gastritis (G) only and 30 (33.3%) healthy participants. Biomarkers for
T2DM and G (FBS, HbA1lc and BMI) along with H.pylori IgG Ab and hs-CRP
evaluated. Additionally, levels of IL-10 and IL-18 evaluated by both ELSIA and
real time PCR .Through the study; we noticed a correlation between N-Hp
G.T2DM patients and patients with G. We discovered that N-Hp G. T2DM
associated had lower levels of 1I-10 than gastritis (p<0.0001). In addition,
that IL-18 was more highly expressed in gastritis linked to N-Hp G.DM than in
gastritis (p<0.0001).

Keywords: Non-H.pylori gastritis, T2DM, ELISA, Real time Polymerase

Chain Reaction.
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substrata and environmental conditions. Biofilms are colonized by a variety
of microorganisms, including bacteria, yeasts, protozoans, and algae. Usually,
a few species dominate a specific environment. However, under certain
conditions, opportunisticpathogenscanalsosettleinbiofilms (Gebreyohannes

etal., 2019).
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mind that current lock solutions have significant limitations. Consequently, a
combination of different agents with specific activity against biofilms, like
enzymes or antibodies, is proposed to improve patient treatment. Finally,
healthcare professionals should be made aware of the aetiologic role of
nonfermentative Gram-negative bacteria, namely Pseudomonas aeruginosa,

in biofilm-associated UTlIs.

Conclusion and Summary

Urinary tract infections (UTIs) are one of the most prevalent hospital-
acquired infections globally. The continuous bladder drainage is performed
using a urethral catheter for the management of various medical and surgical
conditions. However, recurrent catheter-associated UTIs (CAUTIs) are among
the most common types of nosocomial infections caused mainly by
Pseudomonas aeruginosa. The central mechanism by which bacteria become
resistant to antibiotic therapy inside implanted prosthetic devices is the
formation of biofilms. This review aimed to summarize the novel, emerging,
and innovative strategies, anti-biofilm compounds, and proposed
mechanisms to manage Pseudomonas aeruginosa biofilm-associated
antibiotic resistance in renal catheters.

Biofilms are sessile, well-organized, and structured colonies of
microorganisms attached to biotic and abiotic surfaces embedded in an
extracellular polymeric matrix secreted by the microorganisms. Biofilms can
develop on different surfaces, including plastic and metal ligatures, which
are frequently used in catheterized patients and artificial devices such as
prosthetic heart valves, artificial joints, vascular grafts, and intrauterine

devices. The architecture of biofilms is highly complex and varies on different
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these studies, the potential applications of the results, the advantages that
are highlighted, and any potential drawbacks.

The formation of biofilms on renal catheters or renal replacement
devices is a commonly observed occurrence that leads to the development
of complicated CA-UTlIs. Biofilm-associated bacteria embedded in EPSs are
protected from the action of several drugs, disinfectants, sanitizers, and also
the immune system of the host (Anjum et al., 2017). Biofilm formation is a
major challenge in hospital-acquired infections. The incidence of biofilm-
associated infection, due to pathogenic bacteria, is rising at an alarming rate,
in dialysis patients. Pseudomonas aeruginosa has infected indwelling renal
replacement devices, leading to high morbidity and mortality. Understanding
the unique physiology of biofilms is crucial to combating such infections. The
review discusses the innovative strategies developed by great minds to avoid
biofilm formation on the catheter surfaces. It discusses the mechanisms of
action of the innovative strategies and how these non-bactericidal strategies
have an impact on the biofilm physiology. Understanding the physiology of
biofilms and combating them with innovative strategies will present new
tools, technologies, and opportunities to solve the infection problem, which

can be translated into clinical settings (Kamaruzzaman et al., 1970).

Recommendations for Clinical Practice

The following recommendations are proposed for practitioners: the
close monitoring of catheterized patients, particularly those undergoing
repeated irrigation. This should include tracker evaluation in newly implanted
catheters, together with implementation and validation of biofilm eradication

protocols in cases where impaction is detected. Clinicians should bear in
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Clinical Implications and Future Directions

The review's conclusions have significant therapeutic ramifications for
the treatment of antibiotic resistance linked to Pseudomonas aeruginosa
biofilm in renal catheters. The review emphasizes the promise of novel
approaches to reduce the formation of biofilms and antibiotic resistance,
including the use of nanomaterials, quorum sensing inhibitors, bacteriophage
treatment, and antimicrobial peptides. As these tactics are refined and
tested, they may present fresh treatment alternatives for the management
of P. aeruginosa-caused catheter-associated UTlIs. (Reig et al., 2022). (Anjum
et al.,, 2017) The study also covers a number of recently developed
mechanisms of action, such as photothermal therapy, electrochemical
methods, and the application of electric fields, for the treatment of biofilm-
associated infections.

These processes could lead to the development of novel therapeutic
modalities or improve the effectiveness of currently available ones. To
completely comprehend their processes of action and create useful
applications, more study is necessary. It is advised that physicians keep in
mind the difficulties caused by biofilm-associated antibiotic resistance and
take into account the possibilities of novel approaches and developing
mechanisms in their clinical practice in light of the review's conclusions. To
effectively prevent and treat catheter-associated UTls, researchers and

clinicians must work together to translate these results into therapies.

Translational Potential of Research Findings
The scientific results or innovations covered in this review's potential

for translation into clinical settings. This covers talks about the necessity of
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CRISPR-Cas Systems in Biofilm Eradication
The CRISPR-Cas systems, which are well-known for guarding prokaryotic

cells from incoming nucleic acids, show potential in the removal of biofilms.
They can be used to develop novel antimicrobials that can specifically target
and eradicate microorganisms that form biofilms, either on their own or in
conjunction with antibiotics. Preference must be given to CRISPR-Cas systems
with optimized, manufactured protospacers that match virulence- or
survival-enhancing genes, often known as "Fleet Attacks," rather than
naturally occurring CRISPR-Cas systems. These genes may be linked to
pathogenicity, virulence, persistence, biofilm development, and antibiotic
resistance. CRISPR-Cas systems target the desired gene using a single
adaptive spacer. When creating these strategies, a number of factors need to
be taken into account (Mayorga-Ramos et al., 2023). The development of
biocontrol, barrier-building, and eradication-focused approaches

By neutralizing ARGs, the CRISPR-Cas system restores bacterial
sensitivity to antibiotics, functioning as an antimicrobial agent. Researchers
have resensitized drug-resistant bacteria to antibiotics by targeting genes on
the plasmids of pathogenic bacteria, particularly ARGs, using the CRISPR-Cas
system. Through a technique known as "Curing," the CRISPR-Cas system can
be specially designed to target and destroy plasmids containing ARGs.
Research has validated the function of the CRISPR-Cas system in resensitizing
S. aureus to methicillin and kanamycin. Nevertheless, the method only
eliminated high-copy plasmids from a few bacterial colonies, and treated
cells regained sensitivity to resistance to ampicillin, cefazolin, cefuroxime,
ceftriaxone, and cefotaxime. The CRISPR-Cas9 system is capable of eliminating

resistance gene plasmids in their entirety (Wu et al., 2021).
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systems (TCSs), quorum sensing (QS), and secretomics have all contributed
to the biofilm-forming ability and antibiotic resistance. Therefore, more
studies need to address existing knowledge gaps in the interaction of biofilms
and plant or nanomaterial-based antimicrobials, as well as the identification
and characterization of biofilm-associated protein targets (Pai et al., 2023).
The clustered regularly interspersed short palindromic repeats (CRISPR)
systems are prokaryotic defense mechanisms against foreign nucleic acids
that are present in at least 50% of archaea and 40% of bacteria. Two classes
of these CRISPR systems exist. Class 1 systems (types I, lll, and 1V) contain
multiple proteins, while class Il systems (types IlI, V, and VI) contain only one
protein, called the CRISPR-associated (Cas) endonuclease. Initially believed
to limit plasmid/naked DNA invasion, it has become clear that these systems
can also target viruses (phages), as well as RNA-targeting systems. Biofilms
are defined as a structured community of microorganisms attached to
surfaces, typically encased in an extracellular polymeric substance. Biofilms
are physiologically different from their planktonic counterparts. Biofilms can
also be resistant to a variety of antimicrobials, including biocides and
disinfectants. In particular, because of their high initial resistance, biofilm-
encased bacteria can endure high concentrations of antimicrobials that
would otherwise kill planktonic cells. The importance of biofilms in chronic
human infections and their detrimental impact on human health and
productivity have made them the fiercest battlegrounds in the war against

microorganisms (Rao et al., 2021).

E31



gAI-Esraa University College Journal for Medical Sciences Vol.(5), No.(8)-2024

Quorum sensing is a process in which bacteria produce, detect and respond
to signal molecules by which they send out a message to tell other bacteria
to express their genes that will help them in biofilm formation. The bacteria
will have higher confidence to form a biofilm when and only when the signal
molecules they produce reach a density that is sufficiently high enough
(Vogel et al., 2020). As biofilm formation is a cooperative process that is
initiated only when a sufficient number of bacteria are present, quorum
sensing is believed to be a requirement for biofilm establishment. Quorum
sensing inhibitors are compounds that interfere with one of the steps in the
guorum sensing process. Research efforts have been directed toward the
discovery of natural and synthetic antibacterial combinations that likewise
act as quorum sensing inhibitors. Common natural quorum sensing inhibitors
are a compound name, furanones, that produced by a certain type the red
alga named Delisea pulchra and halogenated furanones produced by certain

marine bacterium known as Phaeobacter inhibens (Perkovic et al., 2023).

Emerging Mechanisms and Technologies

The emergence of new antibiotic-resistant pathogens, such as those
that cause bladder infections, is becoming a serious global health challenge.
Antibiotic-resistant strains of Pseudomonas aeruginosa were recently
reported to cause a urinary tract infection (UTI) in a 1000-bed hospital in
India that relied on indwelling catheters for a long-term placement (Pai et al.,
2023). These macromolecule- or metal-based (e.g., silver) antimicrobials
that acquire inherent antibiotic resistance through biofilm formation and
efflux pumps might enter the bloodstream, causing bacteremia, septic shock,

and even death. Further, double negative gram bacteria, two-component
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modifications of physical, chemical, or biological characteristics, thus enabling
higher efficacy, and drug delivery systems that would release drugs selectively
in treated areas. This review, having summarised the action mechanisms of
various typical micro-and nanotechnologies, aims to explore current explorative
and novel strategies involving micro- and nanotechnologies to target biofilms
and mitigate biofilm-related drug resistance (Rao et al., 2021).
Nanotechnology, defined as an area of science and engineering smaller
than 100 nm, has gained substantial research momentum among the
biomedical community in recent years, presenting an untapped avenue for
combatting advanced multi-drug resistant bacteria and their biofilms. Above
a certain size, nanoparticles exhibit particle size-dependent properties,
which may involve the modifications of physical, chemical, or biological
characteristics as size or dimension changes. Likewise, micro- and
nanotechnologies make use of numerous types of physical, chemical,
biological, or engineering responses, such as electrostatic, mechanical,
adhesive, thermal reaction, or light-induced processes for the purpose of
drug release. In biomedicine, there is a growing interest in the exploration of
micro- and nanotechnology-based approaches, including micro- and
nanoparticles, microgels, bioengineered moving devices, and novel coatings

for the mitigation of biofilm-related infection (Vallet-Regi et al., 2019).

Quorum Sensing Inhibitors

As biofilms protect bacteria from all kinds of antimicrobials, finding
ways to dispel biofilms is one of the major problems that researchers are
trying to get hold of. One innovative way to dispel biofilm bacteria is by

disrupting their quorum sensing that biofilm bacteria depend on to live.
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a planktonic population of the same strain. As a consequence of the above
phenomena, bacteria like ESKAPE pathogens (Staphylococcus aureus,
Enterococcus faecium, Acinetobacter baumannii, Klebsiella pneumoniae,
Pseudomonas aeruginosa, and Enterobacter species) posing formidable
threats to human life and health are already resistant against the currently
available antibiotics. Hence, there is an imminent and dire need for the
action plan to combat ABR if mankind desires to check the return of the
preantibiotic days. In view of the above context, recent innovative strategies
that are either multidisciplinary in nature or operate via unexplored
mechanisms or target root causes of the problem have been collected
together mostly emphasizing their scientific plausibility and efficacy against
bacterial infections in general and Pseudomonas aeruginosa biofilm infection

in renal catheters in particular.

Nanotechnology-based Approaches

Recent decades have seen a sharp rise in global antibiotic divergence,
with multi-drug resistant strains blooming. As a result, drug-resistant bacteria
and their corresponding infections have posed concerns across the world,
thereby evoking the urgent need for alternative strategies to combat this
escalating threat. Numerous micro- and nanotechnologies-based approaches
have been, or are being, actively explored for this purpose. Nanotechnology,
which was explicitly defined by the United States National Nanotechnology
Initiative, refers to engineered structures, devices, or systems produced with
specific properties at dimensions less than 100 nanometers (nm).
Opportunities to improve the choice of intervention include the use of

nanomaterials that exhibit particle size-dependent properties, allowing for
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aeruginosa UTIl and have been shown to harbor more drug-resistant
Pseudomonas aeruginosa than a control group. Pseudomonas aeruginosa is
particularly problematic in patients on chronic catheterization and patients
with spinal cord injury (SCI). SCls result in damage to central nervous tissue
leading to loss of voluntary control of the bladder so the routine could be the
insertion of an indwelling balloon-tip Foley catheter to drain urine from the

urinary bladder and avoid CTs is better understood (Gaglione et al., 2022).

Innovative Strategies for Combating Antibiotic Resistance
The affection of bacteria and their inevitable resistance against
antibiotics is threatening the well-being of mankind. No antibiotic has been
added in the pharmaceutical chain since the last couple of decades to sustain
the onslaught of superbugs (Anjum et al., 2017). The infections by bacteria
are still dealt with the limited arsenal of antibiotics. The dramatic rise in
Antibiotic Resistance (ABR) is largely attributable to the mutations in bacterial
gene expression in succession to constant exposure to antibiotics. Occasional
encounter with antibiotics employed in therapeutics allows the surviving
population of micro-organisms to adopt genetic changes that are significant
in enabling resistance against recurring attacks (Baptista et al., 2018). Other
than this, the appearance of acquired resistance is also suggestive of the
lateral transfer of genetic material among bacteria. The emergence of biofilm
colonies may provide another driving force for the development of resistance.
The polymeric matrix not only provides protection to the resident bacteria
against the engulfment of cleansing agents but also promotes local
conditioning that makes them gradually resistant to antibiotics. The biofilm

communities have been reported to be 1000 times resistant as compared to
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used antibiotics in vitro. Understanding the consequences of antibiotic
resistance on treatment success is central to treating biofilm-associated

infections (Glen & Lamont, 2021).

Current Challenges in Managing Antibiotic Resistance in
Renal Catheters

Catheter-associated urinary tract infection (CAUTI) remains the most
prevalent hospital-acquired infection, accounting for approximately 80% of all
UTIs in hospitalized patients leading to significant healthcare expenses. CAUTIs
typically develop as a consequence of indwelling urinary catheters which act
as persistent infection foci in the urinary tract for many years. Microorganisms
attached to catheter surfaces can develop biofilms which are a community of
microorganisms in a self-produced extracellular polymeric substances (EPS)
matrix that adhere to each other and/or to a surface. Biofilms protect
microorganisms against host immune responses and significantly reduce
susceptibility against antibiotics thereby offering a selective environment for
normal flora and pathogen coexistence. Although much progress has been
made in understanding the pathogenesis of biofilm infections, their prevention
remains a significant challenge (Anjum et al., 2017).

Biofilms formed on urinary catheters are mainly composed of
uropathogenic strains, of which Pseudomonas aeruginosa is one of the most
common bacteria and is a highly problematic pathogen particularly in
patients with an indwelling catheter. Pseudomonas aeruginosa is
characterized by a diverse antibiotic resistance mechanism and it has been
shown to gain multidrug resistance when exposed to B-lactams. Indwelling

ureteral catheters significantly increase the risk of developing Pseudomonas
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polysaccharides. Poor nutrient and oxygen distribution in biofilms leads to
persister cells-cohort formation. P. aeruginosa biofilms also show reduced
metabolic activity due to nitrogen starvation, iron depletion, alkaline
phosphatase production, cell-cell signaling and downregulation of genes
transcription forribosomes, efflux pumps, enzymes, and phosphofructokinase
(Abbas et al., 2018). These changes lead to tolerance even in susceptible
phenotypes. Biochemical analyses reveal the mediation role of a
complementary system, complemented with other oxido-reductive systems
that endow biofilm cell types more resistance to antibiotics than their
planktonic counterparts. Biofilms exhibit a low, yet significant, level of drug
resistance in comparison to planktonic cultures even in the absence of cell-

cell communication and metabolically inactive cells (Pai et al., 2023).

Impact on Treatment Outcomes

Resistance to therapy in Pseudomonas aeruginosa biofilms poses
treatment challenges and has been associated with treatment failure since
the 1980s. Resistance has been attributed to the reduced penetration of
antibiotics within biofilms, the induction of resistance mechanisms, and the
reduction in active cell division within biofilms.

Failure to eradicate biofilminfections can result in severe complications,
such as septicemia related to the infected central venous catheter, resulting
in high mortality. Treatment responses vary significantly, ranging from
patients who are cured to those who are non-responsive. Antimicrobial
resistance in Pseudomonas aeruginosa biofilms has been presented as a key
mechanism of biofilm-associated treatment failure. Nevertheless,

P. aeruginosa biofilm-associated infections are often susceptible tocommonly
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resistant to heavy doses of antibiotic drugs. Biofilms limit the diffusion of
antibiotics into them by 100 to 1000 times more than the free organisms
present in the same growth medium, an effect that is higher with larger
molecules. Often biofilm-associated microorganisms show no efficacy of
1000 times the Minimum Inhibitory Concentrations (MIC) of antibiotics
when tested as planktonic organisms. Accumulation of inactivating enzymes
in high concentration in biofilm structure leads to the greater inactivation of
antibiotics compared to non-biofilm-associated cells. It was also shown that
biofilm exopolysaccharide gives an extra protective wall by trapping the
antibiotic into their matrix, preventing it from reaching their target site
(Sindeldecker & Stoodley, 2021). Biofilm-associated organisms show
phenotypic heterogeneity in the form of metabolically less active and even
dormant microorganisms, which do not show any effect of antibiotics and
prevent their killing due to cessation of their target actions. Biofilm-associated
P. aeruginosa widening the efflux pump activity of antibiotics is another
mode of antibiotic resistance. There is discussion of selective pressure, a
feature of biofilms associated with P. aeruginosa which increase the mutation
frequency in biofilm cells, hence ultimately leading to enhanced multi-drug

resistance.

Mechanisms of Resistance

Biofilm development drastically alters antibiotic resistance in P.
aeruginosa. Biofilm-associated antibiotic resistance mechanisms encompass
a variety of phenotypic adaptations. Low penetration of antibiotics into
biofilm is caused by diffusive exclusion in hydrophobic biofilms due to the

higher viscosity and exopolysaccharide (EPS) matrix consisting of
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Jetz-type IV pili (T4P). Attachment triggers the biogenesis of T4P, which
typically adhere bacteria to surfaces through a combination of twitching
motility and pilus retraction. Surface adherence also triggers the regulation
of biofilm-forming exopolysaccharides such as alginate and pel, resulting in
the formation of a sugar-coated bacterial cluster that aggregates with other
organisms within the aqueous solution (Silva et al., 2023).

P. aeruginosa has a proprietary application of virulence factors that are
sub-classified into distinct activities and modes of action with different
targets. The overall pathogenicity of P. aeruginosa is multifactorial, meaning
that diseases arise from the interplay among all virulence factors and the
host environment. The precise influence of each on specific pathologies is
often difficult to untangle. P. aeruginosa possesses several protein secretion
systems that have different activities against different hosts and competitors
that vary depending on the biological context. This reduces their applicability
as predictable virulence factors across different environments (Nolan &

Behrends, 2021).

Antibiotic Resistance in Pseudomonas aeruginosa Biofilms
Biofilm-associated Pseudomonas aeruginosa shows increased
antibiotic resistance and decreased efficacy of treatment with higher
medicament concentrations (Abbas et al., 2018). Superior resistance is an
intrinsic feature of P. aeruginosa owing to several antibiotic resistance
mechanisms. In addition, the presence of biofilm around the microorganism
makes this pathogen more dearly paid with antibiotics. Biofilm presents
another structure, which in general protects the microorganism from injury,

an important barrier to penetration of antibiotics, which can make them
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planktonic counterparts (Thi et al., 2020). P. aeruginosa has long been
recognized as a strong biofilm bacterium. Biofilm structure is polymicrobial
and contains a diverse community of micro-colonies consisting of different
bacterial species cooperating with one another.

Biofilm EPS matrix is a complex assortment that primarily involves
polysaccharides, extracellular DNA (eDNA), proteins and lipids. Itis commonly
known that the main and most prevalent structural element is composed of
polysaccharides. The physical barrier that this EPS matrix creates stops
amikacin and imipenem from being transported, which adds to the antibiotic
resistance of biofilms. Furthermore, it has been demonstrated that the EPS
matrix is important in the architecture, upkeep, development, and structural
integrity of biofilms. More importantly, depending on the types of EPSs the
bacteria display, the EPS matrix can both positively and negatively affect how
effective antibiotics are against biofilms. Gaining more insight into the
makeup and structure of P. aeruginosa biofilms that grow on and inside
indwelling medical devices is critically important. Only by learning this
information can practical methods for managing and eliminating biofilm-

associated (Luo et al., 2020).

Virulence Factors

To establish infection, P. aeruginosa must overcome early host immune
response stages. When colonizing a surface, planktonic bacteria begin
transitioning to biofilm growth mode, allowing them to resist immune attack
(P. aeruginosa biofilms are particularly adept at resisting phagocytosis) and
more effectively manage the external nutrient supply. This process begins

with the attachment of motile, flagellated bacteria to surfaces, mediated by
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to manage, prevent and more essentially eradicate biofilm-associated
infections.

For clinical isolates, biofilms develop at any surface (medical devices,
catheters) colonized by P. aeruginosa. Bacteria within a biofilm can escape
host immune responses and resist antimicrobial treatments up to thousands
of times more than their planktonic counterparts. Biofilms predictably evolve
under external selective pressure (antibiotics, UV light) and are genetically less
stable. Biofilm development is governed by a complex interplay of various
biochemical, molecular, environmental, and physical factors, including surface
properties, liquid streaming, circle flow, shear stress, and viscosity. It has been
shownthatP. aeruginosabiofilmmatrixprimarilyencompassespolysaccharides,

extracellular DNA (eDNA), proteins, and lipids.

Biofilm Structure and Characteristics

The biofilm is defined as a complex aggregate of bacteria (micro-
colonies) encased in a self-generated matrix of extracellular polymeric
substances (EPS). Most animal and plant-associated bacteria, including the
human pathogen Pseudomonas aeruginosa, have the ability to form biofilms
on biotic and abiotic surfaces. P. aeruginosa is an opportunistic pathogen
that causes acute infections in immunocompromised patients and chronic
infections in individuals with cystic fibrosis, burns or extensive skin injuries.
It produces a polysaccharide pellicle that is tightly attached to the plastic
inner surface of respiratory ventilators and can colonize, contaminating the
expiratory airflow. Biofilms allow bacteria to escape from the host immune
responses and resist antimicrobial treatments. Bacteria growing within

biofilms can survive antimicrobials up to 1000 times more than susceptible
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Pseudomonas aeruginosa Biofilm Formation
Pseudomonas aeruginosa is a Gram-negative, motile, and rod-shaped

bacterium belonging to the pseudomonad group. It is known for its
remarkable metabolic versatility, allowing it to thrive in various environments,
including soil, water, and even on human tissues, as it can opportunistically
infect patients with relatively intact immunity. Infection by P. aeruginosa,
however, is of particular concern among immune-compromised individuals
and in the management of lengthy diseases. It is an opportunistic pathogen
categorized as a “critical priority” bacterium by the World Health Organization
(WHO) due to its global threat. The most concerning factor about this
bacterium is its hyper-resistance to antibiotics, which has been occluded
primarily via biofilm production (Sindeldecker & Stoodley, 2021).

Biofilm is a multifaceted aggregate of bacteria covered in a self-
generated matrix of extracellular polymeric substances (EPS). One of the key
strategies for the existence of species against unpredicted changes of living
environments such as temperature and nutrient accessibility. In a broad
sense, biofilms are sticky, surface-attached aggregates of microbial cells,
protecting cells against adverse conditions (e.g., grazing, predation,
antibiotics) by producing EPS. P. aeruginosa is considered a well-known
biofilm former, making it an excellent model for studying biofilm formation.
Biofilms are regarded as the default mode of growth of bacteria in nature
(Thi et al., 2020). About 80% of chronic infections in humans are associated
with biofilms, contributing to human mortality by 550,000 victims/annum.
More understanding of the biofilm conformation and structure, and the
molecular mechanisms essential for the antimicrobial tolerance of bacteria

growing within a biofilm, are energetic for the design of effective strategies
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Background and Significance

Biofilms are tightly clustered groups of bacteria that can develop on
various surfaces, including biotic (inside the human body) and abiotic (such
as medical devices, synthetic materials) locations. Biofilm formation starts
with the reversible attachment of bacteria to the surface. This is followed by
an irreversible adhesion, which involves the secretion of extracellular
polymeric substances (EPS) and the formation of a three-dimensional
structure. Biofilms can form in both natural and artificial environments, on
the surface of abiotic materials, or on tissues or organs of a living organism.

Of special importance in medicine are biofilms generated in association
with indwelling catheters, prostheses, heart valves, reconstructive joints,
artificial devices, etc. Biofilm development on medical devices leads to
persistent bacterial infections that are highly resistant to antibiotics and the
host immune system. Chronic infections associated with biofilms can only be
treated by the removal of the infected device. Urinary catheters that are
indwelling inside the bladder are important biomedical devices used to
manage surgeries, urinary tract diseases, and mental disorders. 815 million
urinary catheters are estimated to be sold worldwide in 2018. Catheter-
associated urinary tract infections (CAUTIs) are the most common healthcare-
acquired infections globally and are associated with increased morbidity,
mortality, and economic burden. Biofilm-associated antibiotic resistance
(ABR) mechanisms in Pseudomonas aeruginosa are the topic of interest

(Kamaruzzaman et al., 2018).
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Introduction

Long-term indwelling medical devices that are biofouling run the risk
of catheter-associated urinary tract infections (CAUTIs) and bloodstream
infections as a result of the migration of microorganisms that form biofilms.
Because biofilm-forming bacteria, such as Pseudomonas aeruginosa and
Enterobacter cloacae, are lodged in biofilms, their infectiousogenicity
endures despite antibiotic treatment and immunological response. By the
middle of this century, biofilm-associated CAUTIs are predicted to become
pandemic due to the increased appearance of hypervirulence and antibiotic-
resistant strains. Thus, there is an urgent need for more concentrated study
on novel approaches and their developing mechanisms for treating drug-
resistant biofilm-associated bacterial infections in long-term indwelling
medical catheters. (Mancuso et al., 2024).

Long-term indwelling medical devices that are biofouling run the risk
of catheter-associated urinary tract infections (CAUTIs) and bloodstream
infections as a result of the migration of microorganisms that form biofilms.
Because biofilm-forming bacteria, such as Pseudomonas aeruginosa and
Enterobacter cloacae, are lodged in biofilms, their infectiousogenicity
endures despite antibiotic treatment and immunological response. By the
middle of this century, biofilm-associated CAUTIs are predicted to become
pandemic due to the increased appearance of hypervirulence and antibiotic-
resistant strains. Thus, there is an urgent need for more concentrated study
on novel approaches and their developing mechanisms for treating drug-
resistant biofilm-associated bacterial infections in long-term indwelling

medical catheters.
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Abstract

Strategies and mechanisms in controlling Pseudomonas aeruginosa
resistance to biofilm-associated with renal catheters are a serious concern.
Renal catheters are widely used in hospitals for numerous urological
disorders. However, they are the main cause of bacterial infections, especially
P. aeruginosa, when used for a long time. The mechanism of biofilm-
associated antibiotic resistance of P. aeruginosa in renal catheters is complex
and has not been efficiently managed. This review debates certain strategies
and mechanisms associated with P. aeruginosa biofilm antibiotic resistance
in cases with renal catheters, including the prevention of biofilm formation,
eradication of biofilm, and reducing biofilm-associated antibiotic

resistance and virulence. Also, more focusing on strategies are
presented in this review, in clinical trials to determine their effectiveness in
managing renal biofilms in P. aeruginosa patients. With all the proper
management of these infections that occur as a result of biofilms will
promote the recovery of these patients.

Keywords: Pseudomonas aeruginosa, Biofilm, Antibiotic resistance,

Renal catheters
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D. Scientificresearchinthe proceedings of ascientificconference
or symposium.
Authors name, year, the papertitle, the name of the conference
or the scientific symposium, venue, the starting and ending

pages of the paper.

The journal is highly committed to preserving
the intellectual property rights of authors.

Articles are sent to the Al-Esraa University College Journal
for Medical Sciences at the following address:

Al-Esraa University -Documentation and Scientific Publishing Department

Baghdad —Iraq
E_mail : al-esraajournal@esraa.edu.iq
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The reviewer should clarify in a separate sheet the basic modifications
suggested before accepting the article for publication.

The reviewer has the right to get the manuscript back to him after
making the necessary modifications to make of sure of the authors
commitment.

The reviewer must register his / her name, academic title, address
and the evaluation date, with the signature of the evaluation form

sent, accompanied by the article submitted for evaluation.

References

1.

References in the text of the manuscript are indicated as follows:
The title or last name of the author and the year of the work is
done by one scholar. if there are two authors they should be
mentioned along with the year. In case of being three and more,
the first one is mentioned then et al., and the year.
Reference should be listed according to (APA) and as the examples
mentioned:
A. Scientific research in a Journal.
Authors name, year, research title, journal name, volume,
issue number and page numbers.
B. Books.
Authors name, year, title of the book, edition, publishing house
and number of pages.
C. Theses and dissertations.
Authors name, year, title of thesis, address of the college and

university, and number of pages.
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e.g. Hamaza, I. Sh. ; Jarallah, A. L. ; Rashid, F. A. and Salman, S. A.
(2018), Estimating of Serum Mercury Levels in Users of Dental
Fillings. Al-Esraa Univ. College J., Vol. 1, No. 1 : 281-294.

10. The abstract in English must be obvious and expresive, the research

and the results in a precise manner and not necessarily precisely be a

literal translation of the Arabic abstract and followed by 4-6 keywords.

Reviewer Guidelines

Below are the terms and requirements to be taken in consideration by

the reviewer of the research sent for publication in this journal:

Filling the evaluation form sent with the research to be evaluated
accurately and not leaving any paragraph without an answer.

The reviewer must make sure that the titles, both Arabic and English,
are linguistically identical. If not, an alternative title is to be suggested.
The reviewer should state whether tables and figures seen in the
research are thorough and expressive.

The reviewer should state whether or not the authors uses
statistical methods correctly.

The reviewer should state whether the discussion of the results is
logically sufficient.

The reviewer should determine the extent to which the authors
uses modern scientific evidence.

The reviewer should clearly indicate one of the three options as follows:
»  The research is suitable for publication without modifications.
»  The research is suitable for publication after changes are made.

»  The research is not suitable for publication
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2. The title of the research should be brief and expressive

3. Authors names: the names of authors and their work place addresses
should be clearly written along with the first authors e-mail address.

4. An abstract should be clear and about 250- 300 words, followed by
a keyword (4-6) in Arabic if the article is in Arabic language followed
by abstract and keywords in English language and virus visa.

5. Introduction: includes a review of information relevant to the
subject of research in the scientific sources, ending with the aim of
the study and its rationale.

6. Materials and Methods: should be fully detailed if they are new.
In case of being already published, they should be mentioned in
brief with reference to the sources and the Standard International
Units (S.l.U.s) should be used in addition to the International
Approved Scientific Abbreviation should be used too which
suppose to be written in full forthe first time to be used in the text.

7. Results and Discussion: should be shown in a concise, meaningful
and sequential manner. The results are presented in the best form.
After being referred in the results, tables and figures should be
placed in their designated positions.

8. The Arabic numerical system should be used in the researches
submitted for publication. The discussion of the results represents
a brief expression of the results and their interpretations.

9. Writing the references in the list shall include the name(s) of the
authors, the publication year, the title of the research, the name of

the journal, volume number, issue number and the number of pages.
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Terms of publication

1.

Each manuscript must be typed using a computer in a single spaced
text on one face of the A4 paper (size A4) using 12 font size type
(Times New Roman and Simplified Arabic), while the titles in Arabic
and English should be written using 14 font size. A 2-cm margin
must be left from top and bottom, and 3 cm from right and left.
Articles should not exceed more than 15 pages including tables,
figures, and resources taking in consideration that the whole work
is written on one face of A4 papers.

It is not advisable to publish an article by neither the editor-in-
chief nor the members of the editorial board of the journal,
whether it is a solo or joint work.

After being approved for publication, the article is to be presented
in three hard copies and an electronic one. The article is submitted

in the final form by being printed on a regular basis for all pages

excluding the first one which has the title of the article and the

names of the authors and their addresses in addition to the e-mail

of the first author in both Arabic and English language. the CD copy

of the article should be made using Microsoft word 2010.
Papers may be accepted in both Arabic and English. However,

English is highly preferred.

Author Guidelines

Below are the terms and requirements that need to be considered by

the researcher willing to publish in this journal:

1.

The research must not have been published in any other scientific journal

and has not been completed for more than four years prior to publication.
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The authors should comply with the necessary modifications
suggested by the reviewers. Manuscript will be declined in case both
reviewers agree on a decline, or declined by one of them while one
requires major modifications as determined by the other, or in case
of major modifications by both reviewers .

The authors should be committed to fill in a form clarifying their
intellectual property of the manuscript and that was not published it
in any scientific journal or even a symposium.

All the papers submitted for publication would be subjected to
plagiarism test by using “Turnitin”.

Prior to publication, the manuscript will be reviewed by a language
specialist, both Arabic and English, and that the authors should
comply with the modifications suggested.

The journal complies with a publication policy reflecting its commitment
to research ethics and the items of the Committee on Publication Ethics.
The journal is committed to the scientific journal-related instructions
issued by the Ministry of Higher Education and Scientific Research /
Directorate of Research and Development.

The Editorial Board has the right to make formal and language
modifications required.

The Editorial Board has the right to decline the paper for publication
without giving reasons.

Manuscripts will not be returned to the authors, whether accepted
or not.

Author will be provided with a single copy of the journal in which the

paper is published.
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Guidelines of Publication

in the Al-Esraa University College Journal

for Medical Sciences.

The Al-Esraa University College Journal for Medical Sciences is published

annually by the Al-Esraa University in term of two issues per year.

The journal is concerned with publishing scientific papers in the

Medical Sciences as following:

»

»

»

»

»

»

General medicine and dentistry
Pharmacy sciences.

Medical Health and lab. techniques.
Medical Health.

Nursery.

Paper submitted for publication should not be published or sent for

publication elsewhere.

Paper submitted for publication in the journal will be subjected to

evaluation by two highly qualified reviewers in the subject matter.

A third reviewer might be requested, if necessary. Note that the names

of reviewers are denied when sending the notes back to the authors.
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