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Abstract

Purpose: Neuropathic corneal pain (NCP) is a recently acknowledged disease entity. However, 

there is no consensus in potential treatment strategies, particularly in patients with a centralized 

component of pain. This study aims to assess the efficacy and tolerability of the tricyclic 

antidepressant, nortriptyline, among NCP patients.

Methods: Patients with clinically diagnosed NCP and a centralized component of pain, treated 

with oral nortriptyline, who had recorded pain scores as assessed by the ocular pain assessment 

survey at the first and last visit were included. Patients were excluded if they had any other ocular 

pathology that might result in pain or had less than 4 weeks of nortriptyline use. Demographics, 

time between visits, concomitant medications, systemic and ocular comorbidities, duration of 

NCP, side effects, ocular pain scores, and quality of life (QoL) assessment were recorded.

Results: Thirty patients with a mean age of 53.1±18.5 were included. Male to female ratio was 

8:22. Mean ocular pain in the past 24 hours improved from 5.7±2.1 to 3.6±2.1 after 10.5±9.1 

months (p<0.0001). Twelve patients (40.0%) had equal to or more than 50% improvement, 6 

patients (20.0%) had 30–49% improvement, 6 patients (20.0%) had 1–29% improvement, 4 

patients (13.3%) did not improve, while 2 patients (6.7%) reported increase in pain levels. Mean 

QoL improved from 6.0±2.5 to 4.3±2.4 (p=0.019). Eight patients (26.6%) discontinued treatment 

due to persistent side effects, despite improvement by 22.4%.

Conclusion: Nortriptyline was effective in relieving NCP symptoms in patients with centralized 

component and insufficient response to other systemic and topical therapies who tolerated the drug 

for at least 4 weeks. Nortriptyline may be used in the management of patients with NCP.
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INTRODUCTION

Noxious stimuli generate acute pain and physiological responses, which in the eye, include 

tearing and motor responses to protect the ocular surface from injury.1,2 These noxious 

stimuli can be caused by a number of ocular insults, such as trauma, surgery, infection, and 

inflammation. However, some patients experience neuropathic pain even after resolution of 

the initial ocular insult in the presence of sub-threshold noxious stimuli (hyperalgesia),3–5 or 

in the presence of non-noxious stimuli (allodynia, photoallodynia).5–7 This process, which 

can start in the cornea and can affect the peripheral and/or the central nervous system has 

been named neuropathic corneal pain (NCP).2,4,8–10 The abnormal responses of nociceptors 

are caused by sensitization, resulting due to damage to corneal nociceptive nerves that 

causes the release of pro-inflammatory mediators.5 When this state is long-standing, corneal 

nociceptors experience an up-regulation in receptors and/or a lowering of excitability 

thresholds, which initially causes peripheral sensitization.2,11 Peripheral neuronal alterations 

can result in changes in higher order neurons, including reduced activation thresholds and 

reduced inhibitory signals, triggering central sensitization.1,2,4,5,8,11–14

Symptoms of NCP include pain,15 discomfort,16 aching,3 irritation,16 dryness,3 grittiness,3 

burning,16 and light sensitivity (photoallodynia).6 These symptoms are also often reported in 

dry eye disease (DED), which makes clinical and differential diagnosis challenging, and 

causes NCP to be largely under-treated.4,8 Patients with NCP can exhibit peripheral and 

central sensitization.10 Treatments of peripheral sensitization include neuro-regenerative 

therapy (e.g. autologous serum tears),6,10 anti-inflammatory therapies, ocular surface 

rehabilitation (e.g. lubrication, treatment of meibomian gland dysfunction, self-retained 

cryopreserved amniotic membrane),9 and protective contact lenses.4,8 Treatment for NCP 

patients with central sensitization is based on that used for non-ocular chronic neuropathic 

pain.4 These treatments include tricyclic antidepressants (TCA), anticonvulsants (e.g. 

carbamazepine, gabapentinoids), opioid antagonists (e.g. low-dose naltrexone), opioid 

agonists (e.g. tramadol), sodium channel blockers (e.g. mexiletine), as well as 

serotoninnoradrenaline reuptake inhibitors (SNRIs, e.g. duloxetine, venlafaxine).4,17

TCAs are divided into two major groups; secondary amines, such as nortriptyline and 

desipramine, and tertiary amines, such as imipramine and amitriptyline.18 The 

pharmacologic analgesic effects of antidepressants involve binding to noradrenaline (NA) 

and serotonin (5HT) transporters. Reuptake of these neurotransmitters is inhibited, leading 

to an increased level of NA and 5HT in the synaptic cleft. The secondary amines are 

relatively selective for NA reuptake, whereas the tertiary amines inhibit the reuptake of NA 

as well as 5HT.18,19

TCAs have a number of other actions in addition to NA reuptake inhibition that may 

contribute to the treatment of neuropathic pain, such as sodium channel blockade, 

sympathetic blockade antagonism of N-methyl-D-aspartate (NMDA) glutamate receptors, 

and anticholinergic effects.18,20 Nortriptyline, a secondary amine, is sometimes preferred to 

tertiary amines, such as amitriptyline, for neuropathic pain treatment, because it reportedly 

has a lower incidence of associated adverse effects,21 which can increase patient compliance 

Ozmen et al. Page 2

Ocul Surf. Author manuscript; available in PMC 2021 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and be especially useful in older patients who are likely to experience adverse effects such as 

confusion, agitation, and postural hypotension.18–23

Since, nortriptyline has been used successfully for the treatment of non-ocular neuropathic 

pain, we hypothesized that it may also be effective in NCP. Thus, the purpose of this study 

was to assess the efficacy and tolerability of nortriptyline hydrochloride among NCP patients 

with a centralized component of pain. Herein, we show the efficacy and safety of 

nortriptyline among centralized NCP patients.

METHODS

Patient selection

This study is a retrospective cohort study, which was conducted at the Cornea Service, New 

England Eye Center, Department of Ophthalmology, Tufts Medical Center, Tufts University 

Medical School, Boston, Massachusetts. The Institutional Review Board/ Ethics Committee 

approved the protocol. We ensured compliance with the Health Insurance Portability and 

Accountability Act and adherence to the tenets of the Declaration of Helsinki.

Electronic records between July 1, 2015 and March 31, 2019 were reviewed. Patients with a 

diagnosis of ocular pain (ICD-10: H57.1 or ICD-9: 379.91) and whose electronic records 

included the keyword “nortriptyline” were identified through an electronic search. All 

patients were clinically diagnosed by a single cornea specialist (PH), who used the ocular 

pain ICD codes for diagnosis of NCP. Diagnosis was based on medical history, discordance 

in clinical signs and symptoms, and confirmed by corneal in vivo confocal microscopic 

findings. Patients with a persistent component of central sensitization, despite topical and/or 

systemic treatments, were included. Central sensitization was assessed by any level of 

persistent ocular discomfort/pain after 90 seconds of instillation of 0.5% proparacaine 

hydrochloride (Alcaine; Alcon, Fort Worth, TX), which anesthetizes the ocular surface 

nerves.4,10,24 Patients with pure peripheral NCP, only DED, and/or other ocular surface 

disease would be expected to have complete resolution of symptoms. Patients were excluded 

if they had any ocular pathology that might cause pain (e.g. active corneal infections, 

abrasions, recurrent erosion syndrome, angle-closure glaucoma, and anterior uveitis) or had 

less than 4 weeks of nortriptyline use.

All patients were prescribed nortriptyline in a similar manner. They started at an oral dose of 

10 mg and tapered up to 100mg based on treatment response and tolerability. We utilized the 

Ocular Pain Assessment Survey (OPAS) in this study.25 The OPAS is a multidimensional 

survey, which includes a dimension for ocular pain intensity and a dimension for quality of 

life (QoL), among other features. Ocular pain intensity, on a 0–10 scale, is assessed in 6 

questions (questions 4–9) using visual analogue scale. These questions are ratings of the 

patient’s eye pain intensity level (most, least, and average) at 24 hours and 2 weeks. QoL 

dimension (questions 13–19, range 0–10) describes the interference of pain to certain QoL 

parameters, such as reading/computer use, driving/TV watching, general activity, mood, 

sleep, enjoying life/relations with other people, and time spent thinking about eye pain 

(higher score indicates a higher impact of pain on these QoL parameters).25
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Patients were included in the efficacy analysis if there was an electronic documentation of 1) 

nortriptyline use for at least four weeks; 2) a completed OPAS question 6, which asks the 

patient to rate the average level of eye pain in the past 24 hours on a scale of 0 to 10 at the 

visit where nortriptyline was prescribed (termed “first visit” for the purposes of this study); 

3) the average level of eye pain in the past 24 hours at the most recent visit to our clinic or at 

the visit when nortriptyline was discontinued (termed “last visit”).

Chart Reviews

A detailed chart review was conducted. Demographics, time between visits (i.e. duration of 

nortriptyline use), concomitant medications, systemic and ocular co-morbidities, ocular 

surgeries, duration of NCP, side effects, reason for discontinuation, and response to OPAS 

questions 4–9 and 13–19 were recorded.

Statistical Analysis

Statistical analysis was performed with SPSS 20 (IBM SPSS Statistics, Chicago, IL, USA). 

Distribution of the data was analyzed by Shapiro-Wilk test. Differences between visits were 

analyzed using paired t-test for normally distributed data and Wilcoxon signed-rank test for 

non-normally distributed data. Bi-variate correlation analysis was performed where 

necessary. Mixed model analysis was used to test for the change in question 6 of OPAS 

between visits with nortriptyline use, age, sex, concomitant medications, and systemic co-

morbidities included as covariates. P values less than 0.05 were considered statistically 

significant.

RESULTS

Demographics

Fifty-four patients were identified as having been prescribed nortriptyline and 30 patients 

were included in the final dataset for the efficacy analysis, based on inclusion/exclusion 

criteria. Eleven patients were unable to use nortriptyline more than 4 weeks because of side 

effects and 13 patients did not have necessary chart data either in the first visit, the last visit, 

or both. Mean age was 53.1±18.5 years and 22 patients (73.3%) were female. Demographic 

data of the patients and pertinent concomitant treatments are presented in Tables 1 and 2. All 

patients were using other topical and/or oral medications during nortriptyline use. A 

comprehensive list of concomitant treatments can be found in Supplementary Table 1. 

Systemic co-morbidities included neuro-psychiatric, cardiovascular, autoimmune and 

miscellaneous diseases. A history of dry eye disease was the most common ocular co-

morbidity in this cohort (17 patients). A summary of systemic and ocular comorbidities are 

provided in Tables 3 and 4 respectively.

Efficacy

According to the OPAS, the patients’ average ocular pain level in the past 24 hours was 

5.7±2.1 (range 3–10) at the first visit and 3.6±2.1 (range 0–7) at the last visit (p<0.0001) as 

seen in Fig. 1. The most severe pain perceived by patients in the past 24 hours had also 

improved significantly from 7.3±2.2 (range 3–10) to 5.5±2.7 (range 0–10) (p=0.028). For 

the average pain in the past 24 hours, percent improvement was 37.4%. Twelve patients 
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(40.0%) had equal to or more than 50% improvement, 6 patients (20.0%) had 30–49% 

improvement, 6 patients (20.0%) had 1–29% improvement, 4 patients (13.3%) did not 

improve, and 2 patients (6.7%) reported increase in pain levels (Table 5). Pain levels in the 

past 2 weeks were also significantly improved. Further, average pain scores in the past 2 

weeks improved significantly (from 6.3±2.0 to 4.2±2.1, p=0.001), as did the most pain in the 

past 2 weeks (from 7.7±1.7 to 5.9±2.9, p=0.003). Table 6 shows all other questions in pain 

level dimension showed a significant improvement at the last visit compared to the first (all 

p<0.028).

Mean QoL score improved from 6.0±2.5 (range 0.29–10) at the first visit to 4.3±2.4 (range 

0.29–8.43) at the last visit (p=0.019). The effect of pain on reading/computer use, mood, 

sleep, and time spent thinking about pain improved significantly (all p <0.041). Table 7 

summarizes the results of individual QoL questions. Time between visits (duration of 

nortriptyline use) was 10.5±9.1 months (range 1–35 months) and duration of NCP before the 

treatment was 16.9±23.0 months (range 1–83 months) both of which were not correlated 

with percent change in average ocular pain in the past 24 hours (Spearman’s rho=−0.118, 

p=0.534 and Spearman’s rho=−0.383, p=0.177 respectively). The mean nortriptyline dose 

was 66.88±25.90 mg and the dose was not correlated to the level of pain reduction 

(Spearman’s rho=−0.567, p=0.143). The addition of co-variates (age, sex, NCP duration, 

nortriptyline use duration, concomitant medications, and systemic and ocular co-

morbidities) via mixed model showed that nortriptyline had a significant effect on the pain 

scores (F=12.08, p<0.0001).

Side Effects

A total of nineteen out of fifty-four (35.0%) patients who were prescribed nortriptyline, 

discontinued due to side effects. Eight of these patients (14.8%) who used nortriptyline more 

than 4 weeks and were included in the efficacy analysis, discontinued due to persistent mild 

side effects despite the improvement of pain score by 22.4% (from 7.0±2.1 (range 4–10) to 

5.4±2.2 (range 2–8), p=0.041). Their mean duration of use prior to discontinuation was 

7.6±5.7 months (range 2–16 months). Patient-reported side effects for the 19 patients 

included lethargy (n=4), dry mouth (n=4), constipation (n=2), nausea (n=2), headache (n=2), 

tachycardia (n=1), and unspecified (n=4).

DISCUSSION

Herein, we demonstrate that nortriptyline use reduces pain score and improves QoL scores 

in patients with NCP with a centralized component, and that therapeutic approaches for non-

ocular neuropathic pain might be useful in NCP as well. Currently NCP does not have 

clearly outlined diagnostic criteria, but limited response to topical proparacaine, nerve 

abnormalities shown by corneal confocal microscopy described by previous studies,6,10 

along with medical history, discordance between signs and symptoms, failed DED treatment, 

and photoallodynia have been used to diagnose NCP.4,6 Residual pain and discomfort after 

the instillation of proparacaine eye drops points to centralized neuropathic component of the 

pain in our cohort.24
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Many of the proposed therapies discussed for NCP are derived from evidence-based 

literature for systemic neuropathic pain and ocular post-herpetic neuralgia (PHN).4 

Neuropathic pain has complex pathophysiology, which generally requires the use of more 

than one systemic neuromodulatory drugs as well as interventional therapies (e.g. nerve 

blocks) as treatment options. Neuropathic pain typically does not respond to analgesics (e.g. 

acetaminophen, NSAIDs) or weak opioids (e.g. codeine), although they are frequently used.
17,26 TCAs along with gabapentinoids, and SNRIs are recommended as the first line 

treatment options in peripheral and central neuropathic pain.23,27

Although not approved by the Food and Drug Administration for the treatment of 

neuropathic conditions, many trials have shown that TCAs are beneficial for neuropathic 

pain.23,27,28,29 TCAs are known to be very effective in the treatment of neuropathic pain 

compared to other potential treatments as assessed by the commonly used quantitative 

measure of number needed to treat (NNT). NNT is defined as the number of patients needed 

to treat to have a 50% pain reduction in one patient. The literature related to PHN has shown 

that combined NNT for TCAs was 3.6 (15 studies), gabapentin was 6.3 (14 studies), 

pregabalin was 7.7 (25 studies), and SNRIs was 6.4 (14 studies).17,23

The effect of TCAs in neuropathic pain is independent of their antidepressant effects. 

Studies have shown that they produce analgesic effect in patients without depression and in 

doses smaller than those usually effective in depression.28 Their analgesic efficacy seems to 

be mediated by their action on descending modulatory inhibitory controls, as well as locus 

coeruleus and spinal cord.17,19 Because of its efficacy in neuropathic pain, and lower 

reported side effects among TCAs, we chose to investigate nortriptyline for this study of 

NCP.26 To our knowledge, this is the first study reporting the effect of nortriptyline use in 

trigeminal neuropathic pain.

The mechanism of action of nortriptyline is largely based on NA reuptake inhibition. The 

NA reuptake inhibition enhances analgesic effects, mainly through two mechanisms. First, it 

acts on the α2-adrenergic receptor in the dorsal horn of the spinal cord.18 The α2-adrenergic 

receptors are coupled to the inhibitory G protein, which in turns inhibit the presynaptic 

voltage-gated Ca2+ channels that inhibit the release of excitatory neurotransmitters from 

primary afferent fibers. Second, increased NA acts on the locus coeruleus and improves the 

function of an impaired noradrenergic inhibitory system.18,20 Activation of the α2-

adrenergic receptor is exceptionally effective against allodynia and hyperalgesia associated 

with neuropathic pain.30,31 In addition, sodium blockade might contribute to its analgesic 

effects along with NMDA blockade.32

Pain scores in the past 24 hours and in the past 2 weeks improved significantly in our cohort. 

In a double-blind, randomized, controlled trial on patients with neuropathic pain, Gilron et 

al. reported that nortriptyline reduced mean daily pain assessed by visual analogue scale 

from 5.4±1.3 to 2.9±1.6 (p=0.02), which is similar to the improvement in our study.22 

Another randomized placebo controlled study showed that pain improvement with 

nortriptyline is better than placebo (32% and 11% respectively), which supports our 

findings.33 In a randomized, double-blind, parallel-group trial in PHN patients, nortriptyline 

has reduced pain scores by 47.6%.34 Watson et al. reported in a randomized, double-blind, 
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crossover study comparing nortriptyline to amitriptyline that both drugs were similar in 

efficacy and 21 out of 31 patients (67.7%) had a good response.21 Panerai et al. showed a 

better analgesic effect for nortriptyline over placebo (p<0.0001).35 Another prospective, 

randomized, crossover study on chronic leg pain showed a 14% reduction of pain below 

placebo; however, this difference was not significant.36 Although our study did not have a 

placebo group, the placebo effect is an important aspect of studies in patients with 

neuropathic pain, which shows the patients’ perception and experience of receiving a pain-

reducing treatment. The placebo effect size in neuropathic pain studies are generally above a 

Cohen’s D of 0.8.37

Previously our group has demonstrated treatment efficacy of self-retained cryopreserved 

amniotic membrane and autologous serum tears for peripheral NCP.6,9,10 We have shown 

that autologous serum tears reduced pain scores from 9.1±0.8 to 3.1±1.2 at the time point 

when patients reported improvement in symptoms.10 Self-retained cryopreserved amniotic 

membrane showed a similar outcome with improvement of pain scores from 6.4±2.7 to 

1.9±1.8.9 The greater reduction in pain scores observed in these studies could be due to the 

fact that the patients in these studies had peripheral NCP as opposed to our centralized NCP 

cohort. This may indicate that peripheral NCP is more responsive to treatment, and therefore 

that NCP should be treated before central sensitization. Furthermore, the time between 

reported pain scores was longer in our study.

The current study, in patients with a high female:male ratio as observed in other ocular 

surface diseases, demonstrates that 60% of the patients had more than 30% improvement in 

pain scores. In a study with data from 2,724 subjects, it has been shown that a 30% reduction 

in pain level, as assessed via visual analogue scale, was reflective of a clinically important 

change in the standard seven-point patient global impression of change scale.38 When all 

patients in this cohort who were prescribed nortriptyline were considered, 33.3% (18/54) of 

patients had more than 30% improvement in pain and 22.2% (12/54) had more than 50% 

improvement in pain. Although it has been shown in PHN that duration of disease and 

duration of TCA use effects the outcome,39 we did not find any of these parameters to affect 

the outcome.

NCP seems to have a significant impact on QoL in our cohort, which improved after 

nortriptyline treatment. Similarly, in a double-blind, randomized, controlled trial with 40 

patients who have diabetic polyneuropathy and PHN, the authors reported that nortriptyline 

was able to reduce pain interference with QoL items from 4.0±0.8 to 2.1±0.4. The effect 

seems to be similar to that in DED as shown in a previous study, which included 5,884 DED 

patients with a 5.5 baseline impact of symptoms on daily activities, which improved to 3.5 

after treatment.40 A phase III study evaluating nortriptyline in neuropathic pain showed that 

the hours of sleep increased significantly with the use of nortriptyline.41 We found that the 

effect of pain on reading/computer use, sleep, and mood were significantly improved. 

Specifically, improved reading and computer use may suggest a significant decrease in 

hyperalgesia.

Common side effects for nortriptyline include dry mouth, dry eye, constipation, weight gain, 

postural hypotension, and sedation.4,17,26,42 Similar to the current study, nortriptyline has 
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been shown to have a withdrawal rate of up to 35% due to side effects.21,22,41,43 In the 

efficacy analysis, we excluded the patients who discontinued before 4 weeks. The start of the 

effect of nortriptyline differs in patients and it may take between 2 to 8 weeks.44 It has been 

shown that nortriptyline has fewer side effects, which necessitates discontinuation, than 

amitriptyline (5/31 and 10/31 respectively), although both have similar efficacy on 

neuropathic pain (based on pain, disability, sleep, depression, and satisfaction ratings, both 

medications were similar in 21/31 patients).21 Regardless, physicians prescribing 

nortriptyline should be aware of the side effects and drug interactions.4,19,20 One especially 

concerning vision threatening side effect is angle closure glaucoma, which can occur due to 

the anticholinergic effect of nortriptyline, and it should be used with caution in patients with 

angle-closure glaucoma risk.4,17,45 However, the risk is very low, and none of our patients 

experienced this side effect. Interestingly, there was no report of worsening of dry eye 

symptoms in our cohort. Moreover, life-threatening side effects were not observed, and all 

side effects were transient and resolved after discontinuation.

The major limitations of our study are its retrospective nature along with relatively small 

sample size and multiple cofactors. However, the severity of pain, and significant impact on 

QoL, and the constrained availability of effective treatment options, the current study is of 

significant importance in the management of these patients and provides the largest study, to 

date, in NCP patients. Patients with neuropathic pain often receive combination therapy with 

multiple agents.46 The most commonly used concomitant medications in our cohort was 

topical steroids and autologous serum tears. Gabapentinoids and carbamazepine were the 

most commonly used concomitant oral neuropathic pain medication. One of the important 

factors in the treatment of neuropathic pain is the failure to assess or treat comorbidities that 

make coping with chronic pain difficult.47 Among these comorbidities, depression (16.7%) 

and anxiety (10.0%) were the most common ones in the current study. Although 56.7% of 

the patients had a previous history of DED, all patients had none to minimal ocular surface 

findings at the time of the study. Several variables among the patients were controlled with 

mixed model analyses. Despite these limitations, we show significant efficacy of 

nortriptyline. Nevertheless, our study warrants additional prospective trials with the use of 

TCAs for NCP with a centralized component.

In summary, nortriptyline resulted in a noteworthy pain decrease in patients with a 

centralized component of NCP. Additional prospective, multi-center, placebo-controlled 

studies are required to confirm our findings. However, it is important to note that in our 

experience, there is no single treatment that is effective in all patients with NCP, and that 

multiple drugs, as also found by others for non-ocular neuropathic pain,22 or a multi-modal 

approach may be necessary to achieve pain relieve.

Supplementary Material
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Figure 1. 
Mean pain scores in first and last visits (error bars represent standard error of means).

Ozmen et al. Page 12

Ocul Surf. Author manuscript; available in PMC 2021 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ozmen et al. Page 13

Table 1.

Demographics of study population.

Patients with NCP N=30

Age, year (SD, Range) 53.1 (18.5, 18–87)

Gender,

 Male, n (%) 8 (26.7)

 Female, n (%) 22 (73.3)

Ethnicity, n (%)

 Caucasian 23 (73.3)

 Asian 2 (6.7)

 Others/Declined 5 (16.7)
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Table 2.

Pertinent topical and systemic concomitant treatments.

N (%)

Topical

 Steroids 20 (66.6)

 Autologous serum tears 19 (63.0)

 Artificial Tears 6 (20)

 Cyclosporine-A 4 (13.3)

 Lifitegrast 2 (6.6)

 PROKERA® 1 (3.3)

 TrueTear® 1 (3.3)

Systemic

 Gabapentin 5 (16.7)

 Carbamazepine 5 (16.7)

 SSRIs 5 (16.7)

 Bupropion 4 (13.3)

 Low dose naltrexone 2 (6.7)

 SNRIs 2 (6.7)

 Trazodone 2 (6.7)

 Atypical anti-psychotic 2 (6.7)

 Tramadol 1 (3.3)

 Oxycodone 1 (3.3)

 Benzodiazepine 1 (3.3)

(NSAIDs): non-steroidal anti-inflammatory drugs, SNRIs: selective nor-adrenaline reuptake inhibitors, SSRIs: selective serotonin reuptake 
inhibitors).
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Table 3.

Systemic co-morbidities of patients with NCP.

Co-morbidities Patients

N (%)

Neuro-psychiatric

 Depression 5 (16.7)

 Anxiety 3 (10)

 Fibromyalgia 2 (6.7)

 Stroke 2 (6.7)

 Migraine 1 (3.3)

 Non-migraine Headaches 1 (3.3)

 Multiple Sclerosis 1 (3.3)

 Seizures 1 (3.3)

 Vertigo 1 (3.3)

Cardiovascular

 Hyperlipidemia 7 (23.3)

 Hypertension 5 (16.7)

 Tachycardia 1 (3.3)

Autoimmune

 Rheumatoid Arthritis 4 (13.3)

 Myasthenia Gravis 2 (6.7)

Miscellaneous

 Diabetes mellitus 2 (6.7)

 Hypothyroidism 5 (16.7)

 Asthma 3 (10)

 Osteoarthritis 3 (10)

 History of Cancer 3 (10)

 Anemia 1 (3.3)
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Table 4.

Ocular co-morbidities of patients.

Patients, N (%)

Dry eye disease 17 (56.7)

Glaucoma 4 (13.3)

Post-herpetic keratitis 3 (10)

Previous Ocular Surgeries

 Refractive Surgery (LASIK, PRK) 4 (13.3)

 Other ocular surgeries (cataract surgery, pterygium surgery, strabismus surgery) 4 (13.3)

 Selective laser trabeculoplasty 3 (10)

(LASIK: laser in-situ keratomileusis, PRK: photo refractive keratectomy). All surgeries have been done on both eyes.
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Table 5.

Percent change in pain scores.

Percent Change in Pain Score(%) Number of Patients (N) Percent of Patients (%)

<0 2 6.7

0 4 13.3

1–29 6 20.0

30–49 6 20.0

≥50 12 40.0
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Table 6.

Results from the questions in pain level dimension of the Ocular Pain Assessment Survey.

OPAS
Percent Change in Pain Score

# Eye Pain Question First Visit Score Last Visit Score p

4 Most in 24h 7.3±2.2 5.5±2.7 −9.3±83.3 0.028

5 Least in 24h 3.8±2.6 2.4±2.0 −16.7±76.5 0.013

6 Average in 24h 5.7±2.1 3.6±2.1 −37.4±32.6 <0.0001

7 Most in 2w 7.7±1.7 5.9±2.9 −25.0±35.0 0.003

8 Least in 2w 4.8±2.8 2.8±2.2 −34.1±46.6 0.002

9 Average in 2w 6.3±2.0 4.2±2.1 −30.5±39.9 0.001

(h= hours, w= weeks, data in mean±SD).
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Table 7.

Results from the questions in quality of life dimension of the Ocular Pain Assessment Survey.

OPAS
QoL dimension: pain effecting, Percent Change in QoL Score

# First Visit Score Last Visit Score p

13 Reading/ computer use 6.8±3.3 4.3±2.4 −29.2±55.5 0.007

14 Driving/ watching tv 5.3±3.5 3.9±3.5 −11.5±107.7 0.247

15 General activity 5.3±2.8 3.9±3.1 −26.8±62.9 0.053

16 Mood 6.7±2.9 4.4±3.1 −16.0±89.8 0.029

17 Sleep 3.8±4.0 1.5±2.7 −41.1±52.7 0.011

18 Enjoying life 6.5±3.2 4.6±3.5 −20.4±63.5 0.068

19 Time spent thinking about pain 7.6±3.3 5.2±3.5 −23.9±57.6 0.041

(QoL data in mean±SD).
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