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  ABSTRACT  
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 The nonarteritic form of AION I Nonarteritic ischemic optic neuropathy 

(NAION) is the most common acute form of ischemic optic neuropathy. 

This is a cross-sectional study that was conducted on NAION 100 

patients. Demographic data, history of smoking, hypertension, diabetes, 

drugs, IHDs and hyperlipidemia were documented. Patients were 

interviewed & examined by specialist ophthalmologist. Chi-square test 

was used for association between NAION and risk factors. Mean age of 

participants was 58.59 ±11.03 years. Males constituted to 63% of cases. 

49 patients were smokers (48 males and one female).  4 patients have 

drug history, 80 patients were hypertensive (46 males and 34 females) 

while 59 patients were diabetic (36 males and 23 females), 17 patients 

have hyperlipemia (11 males and 6 are females) and 8 patients were 

suffering from IHDs (5 males and 3 females). In terms of visual acuity, 

34 patients suffered severe loss of visual acuity, moderate loss in 25 

cases and mild loss in 16 cases. Visual acuity has shown to be worse in 

presence of risk factors (smoking, hypertension, diabetes and 

hyperlipidemia). Chi-square test didn’t show a significant difference. 

NAION is more common in males than females, and its incidence tends 

to rise with age, which may be related to the more common occurrence 

of comorbidities that pose a greater risk for vascular events in men. A 

change toward healthy aging or a failure to recognize NAION symptoms 

or medical needs may account for the reductions reported in the very old. 

Current study findings are in congruence with other international studies 

highlighting higher prevalence of NAION among hypertensive, diabetic, 

hyperlipidemic patients. High prevalence of severe visual acuity loss 

reflects  problem of late diagnosis and negligence as this problem occurs 

mainly in geriatric age group. 

 

 

 

   

 

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

International License. 

 

 

1. Introduction 

Inadequate blood flow via the posterior ciliary arteries that feed the optic disc is the underlying cause of 

anterior ischemic optic neuropathy. It causes painless, abrupt, and, in some cases, gradual loss of vision in 
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one eye. It may be caused by a nonarteritic process (nonarteritic anterior ischemic optic neuropathy [NA-

ION]) or an arteritic process (giant cell arteritis [GCA]; also known as temporal arteritis) [1]. AION I in its 

nonarteritic form Nearly all occurrences of acute ischemic optic neuropathy (AION) are caused by 

nonarteritic ischemic optic neuropathy (NAION), which affects people under the age of 60 and accounts for 

90%-95% of all AION cases. Patients with a deteriorating condition often present with symptoms such as 

afferent pupillary problems, abrupt vision loss, and visual field defects [2]. About 6,000 people a year are 

diagnosed, and Caucasians make up about 95% of those diagnosed [3]. Symptoms often begin between the 

ages of 57 and 65, and males and females are afflicted at about the same rate. Hypertension, diabetes 

mellitus, hyperlipidemia, collagen vascular disease, antiphospholipid antibody syndrome, 

hyperhomocysteinemia, abrupt hypotensive episodes, cataract surgery, sleep apnea syndrome, and erectile 

dysfunction are all risk factors for erectile dysfunction [2]. In particular, nighttime drops in blood pressure 

are proposed as a contributing cause [4]. 

 

This research will enlighten both clinicians and patients on the importance of preventing risk factors for 

optic nerve ischemia and visual impairment, such as diabetes, hypertension, hyperlipidemia, and smoking. 

 

2. Materials and methods 

This was a cross-sectional study conducted on 100 patients with NAION who visited the 

neurophthalmology clinic at Ibn Al-Haitham Teaching Hospital from 1st of October 2021 till 1st of April 

2022. 

 

This sample was referred from primary health care centers for various visual problems to the 

Ophthalmology clinic, where a specialist ophthalmologist examined all the referred patients. They were 

diagnosed having NAION depending on symptoms and signs in fundus examination and the characteristic 

findings of optical coherence tomography (swollen optic disc) 

 

Demographic data, history of smoking, drugs, IHDs and hyperlipidemia were documented. The participants 

were labeled as having DM according to their history, and antidiabetic medications, fasting plasma glucose. 

Dm diagnosis was made according to the American Diabetes Association’s criteria. Furthermore, the lipid 

profile was measured. 

 

Inclusion criteria: Patients with acute unilateral painless visual disturbance in the last 2 weeks which can’t 

be attributed to other pathology other than NAION. 

  

Exclusion criteria: Clinical evidence of an increased erythrocyte sedimentation rate, an elevated C-reactive 

protein level, or evidence of temporal arteritis was used to rule out the possibility of arteritic anterior 

ischemic optic neuropathy. Discomfort in other parts of the body, including the jaw and the head and scalp. 

Patients who had a loss of vision or visual field without disc oedema were not included, nor were those who 

experienced ocular discomfort in conjunction with disc oedema or who experienced a recurrence of NAION 

in either the affected or unaffected eye. Diseases such as uveitis, glaucoma, sarcoidosis, and multiple 

sclerosis were looked for in all patients. 

 

Patients interviewed & examined by specialist ophthalmologist 

1. The patients' demographics and medical histories (including hypertension, diabetes mellitus (DM), 

coronary heart disease, smoking, and other vascular risk factors) were collected using a questionnaire 

developed by the researchers. Serum cholesterol levels over 200 mg/dl and serum triglyceride levels above 

150 mg/dl were deemed excessive, thus patients were screened for dyslipidemia. 
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3. pupils were examined to detect RAPD. 

4. Other investigations: color vision, Visual acuity (VA) / refraction, visual field / Humphrey visual field 

analyzer (HFA), slit-lamp exam and dilated fundoscopy, Optical coherence tomography (OCT) for optic 

nerve head edema documentation & follow up 

Patients gave their verbal informed permission after understanding about the study's methodology and 

goals; everyone who was asked said they didn't have any problems with taking part. The study's protocol 

has been accepted by the College of Medicine's research council at Mustansiriyah University in Baghdad. A 

statistically significant relationship between NAION and risk variables was determined using the Chi-

square test, with a threshold of P 0.05. 

 

3. Results 

The study included a total of 100 patients with NAION. The mean age of participants was 58.59 ±11.03 

years. The most affected age group was 51-60 years as shown in figure 1. Males constituted to 63% of the 

cases while the rest 37% were females. Females share from total patients gets higher with decreasing gap 

between males and females case numbers with advancing age. This is very evident in 61-70 and 71-80 yrs 

age groups. 

 

 
Figure 1: Socio-demographic characteristics of the study population. 

 

Regarding past medical history, as shown in figure 2, 49 patients were smokers (48 males and one female).  

4 patients have drug history (two of them are on OCPs (females). Rest are males, one on steroid/MTX, and 

one on treatment of BPH. 80 patients were hypertensive (46 males and 34 females) while 59 patients were 

diabetic (36 males and 23 females), 17 patients have hyperlipemia (11 males and 6 are females) and 8 

patients were suffering from IHDs (5 males and 3 females). 
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Figure 2: Risk factors for NAION among the study sample. 

 

In terms of ophthalmological findings, 53 patients had their right eye affected while the rest 47 patients 

have complaints in their left eye. While other parameters were as follows: 79 patients suffering from 

Relative Afferent Pupillary Defect.  39 patients suffered from red color desaturation (dyschromatopsia). In 

terms of visual field, 32 patients suffered from inferior altitudinal defect while only 3 has superior 

altitudinal defect. In terms of fundoscopy, 57 patients have swollen optic disk, while 36 have swollen 

crowded disk and only 7 patients have swollen crowded disc with small physiological cup. 

 

In terms of visual acuity, we have categorized patients according to the two most popular and implemented 

systems of visual acuity classification which are  

• Snellen notation as shown in figure 3. This figure shows that most patients have visual acuity in the 

range of 6/12 (16 patients), 6/18 (16 patients) and 6/36 (15 patients). Some patients are severely affected 

that they have impairment in counting fingers and noticing hand movement. 
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Figure 3: Distribution of sample patients according to their visual acuity as measured by Snellen notation 

 

• WHO classification (ICD 11) of visual impairment into mild, moderate and severe as shown in 

figure 4. 

 

This classification shows that most of cases are presented with severe loss of visual acuity (34 patients) 

while moderate loss is present in (25 cases) and mild loss is presented in (16 cases). 

 

 
Figure 4: Distribution of sample patients according to their visual acuity according to the WHO 

classification 2021 

 

Then, patients were categorized according to their visual acuity status in terms of their smoking, 

hypertension, diabetes and hyperlipidemia status as shown in figures 5,6 and 7. Chi-square test was used for 

association between NAION and risk factors. It didn’t show a significant difference.  
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Figure 5: Results of visual acuity of sample patients who were categorized according to their smoking 

status. Smokers have more severe loss of visual acuity as compared with non smokers. 

 

 
Figure 6: Results of visual acuity of sample patients who were categorized according to their Hypertension 

status. Hypertensive patients have more severe loss of visual acuity as compared with non-hypertensives. 
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Figure 7: Results of visual acuity of sample patients who were categorized according to being diagnosed as 

diabetic or not. Diabetic patients have more severe loss of visual acuity as compared with non diabetics. 

 

4. Discussion 

NAION is more common in males and this is in congruence with other studies that point out male gender as 

a risk factor for NAION [5]. This study confirms that NAION is more prevalent in males (63%) than 

females. This is agrees with the another Iraqi study [1]. This finding is contrary to previous studies which 

have suggested that both genders are equally affected [6]. 

 

The mean age of the participants was 58.59 ±11.03 yrs. These findings are consistent with those from 

several other research [7], [8] indicating that the average age of symptom onset is between between 57 and 

65 years of age. Looking deeper to gender differences across age groups we see that peak age group for 

males is 51-60yr while for females it is more broadly distributed from 51-70 yrs. The greatest frequency 

was found to be between the ages of 70 and 74 in males and 65 and 69 in women, suggesting that women 

tend to appear substantially sooner than men. The onset in males was shockingly later than what we'd 

expect based on our research [9]. 

 

There may be a correlation between the higher rates of prevalence and incidence seen in older adults, as 

well as the fact that NAION is more common in men than women, and the presence of co-occurring 

conditions that raise the risk of vascular events [10]. Among all individuals with NAION, we discovered 

that males had a greater prevalence of medical comorbidities than women do. The declines seen in the 

oldest old may reflect a trend toward healthy aging among the oldest old or a failure to recognize the 

symptoms or medical requirements of people with NAION. 

 

In terms of risk factors: 

it is evident that smoking is highly prevalent especially in males. Moreover, the prevalence of smokers in 

our sample is much higher than smoking prevalence in Iraqi population which is reported to be ranging 

from 29–31% in males and 3–4% in females [11], [12]. Our results are in accordance with studies 

worldwide which shows that smoking odds ratio is 16 [13]. Smoking is a well-known risk factor for 

cardiovascular, coronary artery and thromboembolic disorders [14]. Smoking can affect the level of 

fibrinogen and especially lower the level of fibrinolytic activity [15]. 
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Regarding hypertension, our findings show that hypertension is highly prevalent in our sample. The 

prevalence is higher than that of general Iraqi population which was reported to be 30.9% in males and 

26.9% in females above 25 years old [16]. Our findings are in accordance with other Iraqi study that 

reported 55.5% of NAION patients to be hypertensive [17]. A study done in Kuwait has reported 38.5% of 

NAION patients to be hypertensive [18]. 

 

In terms of diabetes mellites, our findings are much higher as compared to the prevalence of diabetes in 

Iraqi population. Previous studies have shown that diabetes prevalence varies from 8.5% to 13.9% [19]. 

Another study reported the prevalence to be 19.7% age-adjusted in subjects aged 19 to 94 years [17]. As 

compared to another Iraqi study, 53.3% of NAION patients are found to be diabetic [17]. It has been 

suggested that NAION results from circulatory failure at the optic nerve head level [20] DM is a well-

established risk factor for ischemia, and NAION might be a microvascular complication of DM. Moreover, 

hyperglycemia can induce circulatory failure via the polyol pathway, residual oxygen species, and glycation 

end products [21]. Capillary occlusion may result from hyperglycemia-induced leukostasis [22]. 

Furthermore, a defect in the autoregulatory mechanism of blood flow in the optic nerve head is required to 

induce persistent hypoperfusion [23]. The autonomic neuropathy of diabetes may contribute to this 

autoregulatory defect.   

 

Regarding hyperlipidemia, results show some cases of hyperlipidemia with higher prevalence in males than 

females. Moreover, all hyperlipidemic patients (100%) whether males or females are hypertensive (not 

shown in table). This finding is very high as compared to global trends of hyperlipidemia prevalence in 

hypertensive patients as in Ethiopia (48.4%) [24] and Kuwait (51.3%) [18]. 

 

In terms of visual acuity, those suffering from severe loss represents the greatest percentage of patients 

sample. This reflects the problem cumulative process of multiple risk factors Visual acuity is highly 

affected in NAION. Our results shows that there is more severe deterioration of visual acuity in the 

presence of the above mentioned risk factors: smoking, hypertension and diabetes.  These findings are in 

accordance with several studies [10], [25]. 

 

Regarding patients suffering hyperlipidemia and Ischemic heart disease they did not show a more profound 

deterioration as their negative counterparts (results not shown). This could be attributed to small sample 

size. 

 

The Chi-squared test dint show a statistical difference which could be attributed to small sample size. 

 

It has been suggested that NAION results from circulatory failure at the optic nerve head level [20] DM is a 

well-established risk factor for ischemia, and NAION might be a microvascular complication of DM. 

Moreover, hyperglycemia can induce circulatory failure via the polyol pathway, residual oxygen species, 

and glycation end products [21]. Capillary occlusion may result from hyperglycemia-induced leukostasis 

[22]. Furthermore, a defect in the autoregulatory mechanism of blood flow in the optic nerve head is 

required to induce persistent hypoperfusion [23]. The autonomic neuropathy of diabetes may contribute to 

this autoregulatory defect. 

 

Male gender, advanced age, high blood pressure, and diabetes mellitus were shown to increase the 

likelihood of developing NAION, as predicted by our analysis. A deeper familiarity with these potential 

NAION risk factors may guide future studies and treatments. 
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The limitations of our study are as follows: First, the controls that are essential for association and 

significance tests were absent. Second, the sample size was relatively small. Third, the study was conducted 

in a single center. Fourth, we did not specify the type of DM. Last, we could not confirm the causality of the 

association between DM and NAION. 

 

Recommendations: 

1. Increase the awareness of NAION between people especially geriatric age group including 

knowledge about risk factors, signs and symptoms and importance of treatment and follow-up. 

2. Conducting further studies on NAION patients to explore the etiology and pathogenesis and 

possible therapeutic interventions. 
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