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 A total of 150 people (patients (118) and controls (32)), were recruited 

for the study. During the period from September 2021 to February 2022, 

patients diagnosed by Ophthalmic doctors to have bacterial eye 

infections (blepharitis, conjunctivitis, or keratitis) were out patients of 

(Ghazy Al-hariri Hospital and Ibn Al-Haytham Hospital in Baghdad), 

while controls were collected from different locations. They were of 

both sexes and ranged in age from 20 to 60 years old. Blood and eye 

swabs were collected from all participants. A total of (72) gave a P+ve 

cultures while (78) gave a N-ve cultures, identify by VITEK2 system. 

Both sexes suffer from eye infections, with females representing the 

majority (62%) and  males representing (38%).The most prevalent 

pathogenic bacteria were Staphylococcus aureus, Staphylococcus 

epidermidis, Pseudomonas aeruginosa ,Klebsiella pneumoniae, 

Pasteurella pneumotropica, Corynebacterium spp, while Leclerica 

adecarrboxylata, Proteus mrabilis, Rhizobium radiobacter, Pseudomonas 

luteola, Staphylococcus lentus, Staphylococcus sciuri, Staphylococcus 

simulans and Kocuria rosea were the lest with one isolate of each. The 

results also show that vitamin D3 has a big effect on the immunity of the 

people who took part in the study. In other words, people who have a 

deficiency in vitamin D3 are more likely to get an eye infection. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Eye is the most exposed region of the body to dust and infectious microbes such as bacteria, viruses, and 

fungus. This is especially true when a scrape or wound forms in the inner tissues of the eye, as bacteria 

quickly settle into the broken tissues, causing severe damage to the eye [1]. 

 

Eye infection is one of the prevalent causes of eye illness in the globe [2]. The human eye is comparatively 

resistant to the bulk of environmental pollutants. However, pathogens can get access to the eye through a 

variety of routes and cause infection under certain conditions [3]. Surgical procedures, traumatic injuries, 

and systemic disorders all serve as entrance routes for infectious organisms [4]. The most common cause of 

eye infections and resultant vision loss is bacteria [5]. Conjunctivitis is the most prevalent cause of "red 

eye." 
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The surface of the eye is constantly exposed to external dangers, including infectious microorganisms. 

There are numerous types of bacteria in the eyelids, conjunctiva, and tears. Ocular bacterial infections 

continue to be a leading cause of blindness [6]. Bacteria are the most common cause of eye infections and 

vision loss. The introduction of antimicrobials Resistance to microorganisms increases the likelihood that a 

treatment may fail, which can have severe consequences. Ocular diseases are caused by pathogenic bacteria, 

with the conjunctiva, lid, and cornea most usually affected [7], [8]. Multiple studies indicate that patients 

with external ocular infections had a higher incidence of Gram-positive bacteria. In Nigeria, for instance, 

27.7% of the population tested positive for Staphylococcus aureus [9]. 

 

In a cross-sectional study conducted in Libya, Staphylococcus aureus and Staphylococcus epidermidis were 

found to be the most common causative agents of anterior blepharitis [10]. A global problem is microbial 

resistance in eye diseases, particularly Staphylococcus species [11]. Eye problems are caused by pathogenic 

bacteria due to their virulence and the host's decreased resistance to a range of factors, such as personal 

cleanliness, living environment, socioeconomic level, nutrition, genetics, physiology, fever, and age [12]. 

Numerous factors influence the clinical outcome of eye infections caused by microorganisms, and 

epidemiological patterns differ between nations and geographical regions inside the same country [13]. 

 

Several Gram positive and Gram negative bacteria have developed advanced methods to evade 

identification and cause eye damage in immunocompromised individuals. Staphylococcus aureus, members 

of the Genus Streptococci, Corynebacterium (Non-diphtheriae Species), and Bacillus Species are capable of 

generating an inflammatory response and tissue harm among Gram- positive bacteria [14]. Gram-negative 

ocular infections such as (Pseudomonas aeruginosa) remain difficult to treat and prevent from causing 

irreversible vision loss [15], [16]. 

 

Several different biological functions have been related to the hormone vitamin D. Vitamin D3 helps 

regulate innate and adaptive immunological responses in the respiratory and cardiovascular systems, 

making it essential for calcium homeostasis and bone metabolism [17], [18]. Antimicrobial peptides 

(AMPs) like Cathelicidin antimicrobial peptide (CAMP) are produced as a result of immune system 

stimulation triggered by bacterial infection [19]. Adequate amounts of vitamin D3 are necessary for a 

functional immune system because it regulates the expression of AMPs in specific epithelial cells [20]. 

 

Vitamin D3 has also been shown to increase the number and/or efficiency of T-regulatory cells, which play 

a key role in the adaptive immune system (Tregs). Researchers found that those with low vitamin D3 levels 

were more likely to get respiratory infections [21- 23]. Myopia, AMD, diabetic retinopathy, uveitis, and dry 

eye are only a few of the visual illnesses linked to vitamin D deficiency and genetic variations both sets of 

researchers [24], [25] have reached this conclusion. Dry eye syndrome (DES) has been defined as a 

localized autoimmune disease, and vitamin D deficiency has lately been hypothesized as a potential 

contributor to DES due to its anti-inflammatory effects [26]. 

 

2. Materials and Method Study groups 

From September 2021 to February 2022, 118 samples (eye swab, blood) were obtained from patients 

suspected of having a bacterial eye infection at two Baghdad hospitals (Ghazy Al-hariri Hospital and Ibn 

Al- Haytham Hospital). Both sexes and ages (20-60) were represented and 32 blood samples and eye swab 

were collected from apparently healthy people. 

 

2.1 Eye swabs collection 

Specimens of the outside of the eye were taken by gently swabbing the lower conjunctiva sac and 
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lidmargins with a cotton swab that had been moistened with saline. By Ophthalmic doctors Patients were 

asked to look up, pull down on the lower lid with their finger on a piece of absorbent tissue paper, and rub 

the swab from the medial to the lateral side and back again. Before an antiseptic solution, topical anesthesia, 

and medicine are used to treat an eye infection, the affected area is swabbed cleanly. Sample tubes were 

marked with the patient code and the time that the swab was taken. The swab is then put in 2 mL of brain- 

heart infusion broth and sent to the lab [27]. 

 

2.2 Collection of Blood Samples 

5ml under aseptic settings, venous blood was obtained from patients and seemingly healthy controls and 

separated into two parts. In sterile EDTA-coated tubes, 2.5ml of whole blood was used for blood type and 

CBP testing, with the remaining blood placed in a gel tube for 30 to 60 minutes at room temperature to 

allow for spontaneous clotting before being centrifuged for 5 minutes at 2500 rpm. The serum samples were 

stored frozen at -20°C. Until recently, serological and immunological tests were performed. 

 

2.3 Isolation of bacteria 

Swab samples were cultured in Brain heart infusion broth for 24 hours at 37°C before being sub-cultured on 

Nutrient agar, MacConkey agar, and blood agar to achieve pure colonies [28]. The Grams stain technique 

and identification tests, which included morphological aspects of each bacterial isolate, were then used to 

analyze them microscopically [29]. 

 

2.4 Bacterial identification 

Morphological and biochemical assays were utilized to identify isolates [30]. 

 

2.5 Morphological Examination 

Primary diagnostic tests based on bacterial growth on MacConkey agar and blood agar evaluated colony 

shape, texture, color, and edges [31], [32]. 

 

2.6 Microscopy Examine 

One isolated colony was preserved and Gram-stained were done on a microscope slide (GS). Gram reaction, 

morphology, and organization were documented [33]. 

 

2.7 Biochemical examinations 

Harley and Prescott conducted biochemical experiments [34]. 

 

2.8 Bacterial identification by VITEK® 2 

VITEK ® 2 systems are recognizing bacterial species. ID- GPB, GNB cards and AST cards were used for 

antibiotic sensitivity according to manufacturer's guidelines. The device includes VITEK® 2, a computer, 

and a printer. VITEK ® 2 Compact Software is to provide analysis and data processing. 

 

2.9 CBP Count and Blood group test 

Complete blood picture analysis and blood group test was performed using 2 ml of blood from each patient 

and control collected in EDTA tubes. Using ABO blood grouping reagents for blood group test, while CBP 

results analyzed by an automated hematology analyzer (GENEX COUNT 60). 

 

2.10 Determination of Vitamin D3 

I-chroma vitamin D3 equipment was used to determine the quantitative level of total vitamin D in human 

serum using fluorescence immunoassay (FIA). (Vitamin d3 i-chroma kit, Boditech, Korea) 
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3. Results 

 

3.1 Bacterial Identification 

Table 1 shows the type, number, and percentage of bacterial isolates acquired in this investigation. Gram 

positive bacteria were predominant, comprising 42 (58.34%) of the total 72 isolates. Staphylococcus aureus 

was the most frequently isolated species with 21 (29.17%). Gram-negative bacteria made up 30 (41.66%) of 

the total isolates, and Pseudomonas aeruginosa was the most commonly isolated species with 11(15.28%), 9 

isolate (12.5%) diagnosed as Klebsiella pneumoniae, 6 isolate (8.33%) diagnosed as Pasteurella 

pneumotropica, 1 isolate (1.39%) diagnosed as leclercia adecarrboxylata, 1 isolate (1.39%) diagnosed as 

proteus mirabilis, 1 isolate (1.39%) diagnosed as Rhizobium radiobacter, 1 isolate (1.39%) diagnosed as 

Pseudomonas luteola, figure 1. 

 

Table (1): Types of isolated bacteria from patients eye samples by VITEK2 system 

Type Bacterial Isolates Total (72 isolates) 

NO. % 

 

 

G-ve 

Bacteria 

Pseudomonas aeruginosa 11 15.28 

Klebsiella pneumoniae ssp 

pneumonia 

9 12.5 

Pasteurella pneumotropica 6 8.33 

Leclercia adecarrboxylata 1 1.39 

Proteus mirabilis 1 1.39 

Rhizobium radiobacter 1 1.39 

Pseudomonas luteola 1 1.39 

G+ve 

Bacteria 

Staphylococcus aurcus 21 29.17 

Staphylococci CONS epidermidis 14 19.44 

Lentus 1 1.39 

Sciuri 1 1.39 

   Simulans 1 1.39 

 Corynebacterium spp 3 4.17 

 Kocuria rosea 1 1.39 

Total 72 100% 
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Figure 1: Number of Bacterial Isolates in patients study group 

 

3.2 Blood group 

The majority of patients (33.8%) were O+ (40), whereas 8.5% (10) were AB+ (see Table 2 below for 

details). There were 29.6 % worth of A+ and 28.6 % of B+. See figure 2 

 

Table 2: Blood-groups distribution of the study subjects 

Blood 

type 

Control Patient Total 

N % n % n % 

A+ 8 24.1% 35 29.6% 43 29.0% 

B+ 5 13.8% 33 28.2% 38 25.0% 

AB+ 2 6.9% 10 8.5% 12 8.0% 

O+ 17 55.2% 40 33.8% 57 38.0% 

Total 32 100.0% 118 100.0% 150 100.0% 

 

 
Figure 2: Blood grouping study participants 

 

3.3 CBP Count 

Many blood components are significantly higher in patients than in controls (table 3). The mean=SD WBC 

of the control is 7.94=2.56, compared to the patient's 9.88=4.93 with a p-value of 0.013*, which is 

significant at the 0.05 level. The mean=SD of lymphocyte of the control is 30.19=10.39, compared to the 

patient's 42.34=15.83 with a p-value of 0.000**, which is significant at the 0.01 level. This suggests that 

WBC and lymphocyte levels are significantly higher in bacterial eye infection patients than in controls. The 

mean=SD of MID% of the control is 9.75=3.32 whereas in patients it's 13=5.19 with a p-value (0.002**) 
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that's significant at the (0.01) level. This show that patient MID% is higher than control. The mean=SD 

NEUT% of the control is 60.06=11.79 while the mean=SD of the patient is 44.94=19.43 with p-value 

(0.000**) significant at (0.01) level there is a substantial rise in NEUT% level of control in comparison 

with patient at the same category. The mean=SD of the control's LYM was 2.33=1 whereas the patient's 

was 4.82=3.42 with a p-value of (0.000**) which is significant at the (0.01) level, indicating a large 

increase in LYM in eye infection patients compared to controls. The control group's mean=SD PLT is 

170.87=54.84, while the patient group's is 214.19=103.85, with a p-value of 0.01. PCT of controls is 

(0.17=0.06), but PCT of patients is (1.31=1.29) with p-value (0.000**), which is significant at (0.01) level. 

Table (3) shows many discrepancies between the control and patient's blood components. 

 

Table 3: Participants' CBP test results 

 
Blood Test 

mean ± SD  
Unit 

 
Limit 

 
P value 

Control Patient 

WBC 7.94±2.56 9.88±4.93 10*9/L 4-10 0.013 * 

Lym% 30.19±10.39 42.34±15.83 ↑ % 20-40 0.000 ** 

MID% 9.75±3.32 13±5.19 % 1-15 0.002 ** 

NEUT% 60.06±11.79 44.94±19.43 ↓ % 50-70 0.000** 

LYM 2.33±1 4.82±3.42 ↑ 10*9/L 0.6-4.1 0.000 ** 

MID 0.81±0.52 1.47±1.04 10*9/L 0.1-1.8 0.000 ** 

NEUT 4.79±1.71 4.49±2.58 10*9/L 2-7.8 0.557 

RBC 4.66±0.68 4.82±0.71 10*12/L 3.5-5.5 0.324 

HGB 11.85±2.27 12.59±1.66 g/dl 11-16 0.121 

HCT 38.99±5.96 40.63±4.94 % 36-48 0.202 

MCV 83.81±5.96 85.01±7.47 Fl 80-99 0.406 

MCH 25.31±2.77 26.27±2.5 Pg 26-32 0.117 

MCHC 30.22±2.17 ↓ 30.9±1.4 ↓ g/dl 32-36 0.109 

RDW-SD 39.08±2.98 40.99±5.8 Fl 37-54 0.037 * 

RDW-CV 12.99±0.99 13.48±1.78 % 11.5-14.5 0.091 

PLT 170.87±54.83 214.19±103.85 10*9/L 100-300 0.01 * 

MPV 10.63±1.01 ↑ 9.99±1.35 Fl 7.4-10.4 0.012 * 

PDW 15.55±2.18 15.7±1.52 % 10-17 0.739 

PCT 0.17±0.06 1.31±1.29 ↑ % 0.1-0.28 0.000** 

P-LCR 34.91±9.54 37.78±10.66 % 13-43 0.295 

 

3.4 Vitamin D3 

The mean± SD of vitamin D3 level of the participants was found to be 34.16 ±7.55 for the control group, 

with a lower bound of 31.43 and an upper bound of 36.88. The mean± SD of vitamin D3 level of the 

patients was found to be 19.98 ±8.39, with a lower bound of 17.87 and an upper bound of 22.09, with a P-

value of 0.000**, which is highly significant at the (0.01) level. See table (4). This means that the low 

levels of the vitamin D3 in patients increases the risk of eye infection. 

 

Table 4: Distribution of study participants according to serum vitamin D3 level 
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D3 

Patient Control  

 

 
P value 

 
mean ± SD 

 
Interval for Mean 

mean ± SD 95%Confidence 

Interval for Mean 

Low 

Bo 

er 

und 

Upper 

Bound 

Low 

Bou 

er 

nd 

Upper 

Bound 

19.98 ± 8.39 17.87 22.09 34.16 ± 7.55 31.43 36.88 
0.000** 

 

4. Discussion 

 

4.1 Bacterial identification results 

[35] Found that Staphylococci CONS had the highest rate of bacteria at 76 (41.3%), followed by 

Staphylococcus aureus at 67 (36.4%). The current results were different. As well, these results don't match 

up with those of a previous study [36] Staphylococci CONS was the most common isolate, making up 41 

(27.9%), followed by Staphylococcus aureus, which made up 29 (19.7%). 

 

Staphylococcus aureus can infect the tear duct, conjunctiva, cornea, and inner anterior and posterior 

chambers. S. aureus toxins and enzymes can harm tissues and organs and modulate immunological 

responses. Eye infections can cause blindness. Staphylococcus aureus was found to be the most common 

type of gram-positive bacteria. This was in agreement with the findings of other studies, such as one by [37] 

in the south of Italy in 2022. It was also in agreement with the findings of [38], [39]. In this study, eye 

samples from patients showed that Staphylococci CONS was the second most common gram-positive 

bacteria after Staphylococcus aureus (table 1). A previous study by [40] also found that Staphylococci 

CONS was the second most common gram-positive bacteria found in eye samples, after Staphylococcus 

aureus, which was found in 26.6% of samples. 

 

According to the Pseudomonas aeruginosa incidence table 1, the current results agreed with previous study 

by [41]. Pseudomonas aeruginosa is the most common gram-negative bacteria in the eye because it has both 

built-in and learned ways to resist antibiotics [42]. Also, because this bacterium makes biofilm, it is very 

difficult to eradicate of because it is resistant to antibiotics and comes mostly. The bacterial 

exopolysaccharide Phosphate Solubilization Index (PSI) helps Pseudomonas aeruginosa, which is a 

common cause of bacterial keratitis, form biofilms and is linked to increased virulence [43]. In a previous 

study [38], E.coli were found to be the most common gram- negative bacteria in the eye. This result is 

disagreement with our findings. 

 

4.2 Blood group results 

Multiple scientists have studied blood kinds and infectious disorders. [44] found that type O blood was most 

susceptible to infection. [45] found group B had more infections. People with this blood group are more 

likely to get Gram-negative bacterial infections, according to research [46], [47]. 

 

Pathogens and organisms can use or mimic blood group antigens [48]. Epithelial cells have ABH and Lewis 

antigens. Parasites, bacteria, and viruses attach to cells via glycoconjugates; an individual's antigen profile 

influences infection risk. Certain microbial parasites utilize a same blood group antigen as their host to 

evade the immune system. Per [49] Anti-B antibodies kill E. coli in vitro; consequently, anti-A and anti-B 

antibodies may serve the same role in eliminating gram-negative bacteria in vivo. Research shows [50]. 
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4.3 CBP Count 

Lymphocytes generate antibodies and modulate the immune response by releasing pro-and anti-

inflammatory cytokines [51], [52]. TGF- and IL-5 are needed for IgA production and are elevated when 

neutrophils are decreased. Neutrophils may downregulate these responses in ocular infections [53], [54]. 

Unknown mechanism(s) downregulate neutrophils' two cytokines. TGF- likely has a role since it 

downregulates inflammation and promotes IgA synthesis during an immune response [55]. PCT plays a 

pathophysiological role in severe sepsis and death, unlike CRP and other diagnostic biomarkers [56]. 

Infected critically ill patients and those with ventilator-associated pneumonia have a higher risk of death 

based on PCT, which corresponds to the infection's depth and severity and has prognostic effects [57]. PCT 

production is not affected by nonsteroidal or steroidal anti-inflammatory drugs, unlike CRP [58]. 

 

PCT is the most studied marker of inflammation and infection, according to [59] This marker may help 

doctors make earlier diagnoses, identify infectious from sterilized sources of acute inflammation, and 

measure the degree of bacterial- caused systemic inflammation [60]. 

 

4.4 Vitamin D3 results 

[61] shown the prevalence of AMD (age-related macular degeneration) differed significantly between 

vitamin D groups (p = 0.043). Patients with AMD who did not have enough vitamin D were more likely to 

develop the condition than those who did. This is consistent with our findings, which indicate a substantial 

difference in p value in patients with ocular infection who are vitamin D3 deficient. The 25(OH) D3 

receptor (VDR) has been discovered in vertebrate retinal tissue and in human cultured retinal endothelial 

cells. This implies that 25(OH) D3 may be involved in eye functions. [62] Found that OSDI score was 

negatively associated with serum vitamin D3 level (P = 0.00), which agreed with our findings. 
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