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Assessment of Vision-Related Quality of Life in Patients with
Neovascular Age-Related Macular Degeneration During
COVID-19 Pandemic: Retrospective Study
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ABSTRACT Objective: To evaluate vision-related quality of life
(QoL) using National Eye Institute Visual Function Questionnaire-25
(NEI-VFQ-25) in neovascular age-related macular degeneration
(nAMD) patients during coronavirus disease-2019 (COVID-19) pan-
demic. Material and Methods: nAMD patients whose intravitreal in-
jection had to be postponed due to restrictions of COVID-19 lockdown
between April and June 2020, NEI-VFQ-25 was administered last visit
pre-COVID-19 and first visit during COVID-19. NEI-VFQ-25 scores,
best-corrected visual acuity (BCVA) and central macular thickness
(CMT) were compared between visits. Results: Fifty six patients with
nAMD were participitated in the study. The composite score of NEI-
VFQ-25 was statistically significantly lower at first visit during
COVID-19 when compared with at last pre-COVID-19 (95% confi-
dence interval, 2.33-4.24; p=0.000). Decrease in NEI-VFQ-25 compo-
site score was moderately associated with an impairment in BCVA at
first visit during COVID-19 and duration of treatment delay after ad-
justing for age, gender, BCVA at last visit pre COVID-19 and CMT (B
coefficient=0.42 and 0.41 and p=0.016 and 0.015). Conclusion: Ne-
gative impacts of delayed treatment during COVID-19 pandemic were
observed by decrease NEI-VFQ-25 composite scores in patients with
nAMD observed on psychological well-being and ability of performing
daily life activities that depend on visual function.
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OZET Amag: Koronaviriis hastaligi-2019 [coronavirus disease-2019
(COVID-19)] pandemisi sirasinda, neovaskiiler tip yasa bagli makula
dejenerans: (nYBMD) olan hastalarda Ulusal Goz Hastaliklar1 En-
stitiisii Gorme Islevi Olgegi-25 [National Eye InstituteVisual Function
Questionnaire-25 (NEI-VFQ-25)] kullanarak gérme iliskili yasam
kalitesini degerlendirmektir. Gere¢ ve Yontemler: Nisan ve Haziran
2020 arasinda COVID-19 kisitlamalar1 nedeniyle intravitreal enjeksiy-
onu ertelenen nYBMD hastalarina NEI-VFQ-25 dl¢egi COVID-19
oncesi son muayenede ve COVID-19 sirasindaki ilk muayenede
uygulandi. Muayeneler arasindaki NEI-VFQ-25 skorlari, en iyi
diizeltilmis gorme keskinligi (EIDGK) ve santral makula kalinlig
(SMK) karsilastirildi. Bulgular: Calismaya 56 nYBMD’li hasta katild.
NEI-VFQ-25 bilesik skoru COVID-19 o6ncesi son muayene ile
karsilastirildiginda COVID-19 sirasindaki ilk muayenede istatistiksel
olarak anlamli daha diisiiktii (%95 giiven araligi, 2,33-4,24; p=0,000).
Yas, cinsiyet, COVID-19 6ncesi son muayene EIDGK ve SMK igin
diizeltme yapildiktan sonra NEI-VFQ-25 bilesik skorundaki azalma
COVID-19 sirasindaki ilk muayenede EIDGK deki azalma ve tedavi
gecikme siiresi ile orta derecede iliskiliydi (B katsay1si=0,42 ve 0,41;
p=0,016 ve p=0,015). Sonu¢: nYBMD’li hastalarda bilesik NEI-VFQ-
25 bilesik skorundaki azalmayla birlikte psikolojik iyi olma ve gérme
fonksiyonuna bagh giinliik yasam aktivitelerini gergeklestirme yetenegi
tizerinde COVID-19 pandemisi siirecindeki gecikmis tedavinin olum-
suz etkileri gozlemlenmistir.
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After a new charge of the coronavirus family
causing severe pneumonia was identified in De-
cember 2019, the World Health Organization de-
nomminated the disease, coronavirus disease-2019
(COVID-19) and declared COVID-19 as a pandemic
on March 11, 2020 with a Public Health Emergency
of International Concern.'?

Age-related macular degeneration (AMD) is one
of the leading cause of irrevesible blindness in adults
over 50 years of age.>* It mainly affects the central
retina and cenral vision which is essential for per-
forming daily routine activities. Central vision loss
in neovascular AMD (nAMD) patients leads to depen-
dency and disability, functional and psychological im-
pairment with considerable decrease in quality of life

(QoL).*

Questionnaires have been established to determine
the psychosocial status of patients and to examine re-
lated potential problems. Studies demonstrated that vi-
sion-related QoL scores improved with anti-vascular
endothelial growth factor (anti-VEGF) therapy and di-
minished when visual acuity decreased.” Vision-re-
lated QoL can be identified using the National Eye
Institute Visual Function Questionnaire-25 (NEI-VFQ-
25). The reliability and validity of the questionnaire has
been defined among patients with AMD. ' Over 90%
of nAMD patients treated with intravitreal injections
of anti-VEGF therapy results in vision improvement
or stabilization, even though nAMD remains leading
cause of blindness due to disease process.'!

Patients with nAMD require intravitreal anti-
VEGEF in a timely manner. Patients with nAMD are
at high risk of blindness during disease process and
unfavourable impact of COVID-19 outbreak and
lockdown on reaching medical needs had affected vi-
sual status and treatment regimens. After first
COVID-19 positive patient was seen in Tiirkiye on
March 2020, health services had been interrupted
temporarily and intravitreal injections in our retina
clinic had to be postponed for a meanwhile. In a rou-
tine retina visit daily living activities and well-being
are not usually assessed and in this aspect, diminished
vision related QoL during COVID-19 pandemic was
predicted and this study was planned. The aim of this
study is in order to determine the impact of delayed
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treatment on vision-related QoL among patients with
nAMD required intravitreal injection by NEI-VFQ-
25, visual acuity and macular thickness changes at
last visit pre COVID-19 and at first visit during
COVID-19 pandemic.

I MATERIAL AND METHODS

Yildirim Beyazit University Medical School Com-
mittee of Clinic Trials (Ankara, Tiirkiye) confirmed
this study in 15" December 2021 with number of E1-
21-2161. Written informed consent was acquired
from the subjects in accordance with the Declaration
of Helsinki. Between April 2020 and June 2020, 56
patients with nAMD, whose medical treatment had
to be postponed because of COVID-19 lockdown
were prospectively recruited to this study in retina de-
partment of a tertiary referral hospital

NEI-VFQ-25

NEI-VFQ-25 examines vision-related QoL, well-
being and social functioning induced by visual dete-
riorations or restrictions. The questionnaire consists
25 items including 12 subscales: “general vision”,

LIS

“near and distancevision activities”, “ocular pain”,

EEINTS

“vision-related social function”, “vision-related role

99 .

function”,“vision-related mental health”, “vision-re-

lated dependency”, «
sion”, and “peripheral vision”.!” Toprak et al. has
validated the Turkish translation of VFQ-25 and

Cronbach’s a for the VFQ-25 total score was 0.97."

This study utilized results of NEI-VFQ-25
scores last visit pre COVID-19 pandemic from med-
ical records and NEI-VFQ-25 taken at intravitreal in-
jection date after lockdown. The inclusion criteria

LT3

driving difficulties”, “colorvi-

consisted of patients diagnosed with nAMD and ar-
ranged to inject intravitreally whose treatment plan
was interrupted. Fellow eye of patients had 20/40 or
better visual acuity. Patients with any reason of treat-
ment delay apart from lockdown were excluded from
the study.

Medical records including best-corrected visual
acuity (BCVA), slit-lamp biomicroscopy, fundus
examination with a noncontact fundus lens, spectral
domain optical coherence tomography (OCT) (SD-
OCT; Spectralis HRA-OCT; Heidelberg Engineer-
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ing, Heidelberg, Germany) images and results of
NEI-VFQ-25 scores were evaluated. Patients with
nAMD requiring intravitreal treatment apart from
loading dose were determined and completed
ophthalmic examination including OCT images and
NEI-VFQ-25 at first visit during COVID-19. Central
macular thickness (CMT) was calculated in central 1
mm area by OCT images at last visit pre COVID-19
and at first visit during COVID-19.

ANALYSIS

An algorithm ranging from 0 to 100 was used for the
calculation of the VFQ-25 scores; higher values de-
mostrates better visual function in relation to the in-
dividual’s well-being and the higher QoL. In this
study, manuel methodology was utilized to create one
total score by means of 12 subscale scores as previ-
ously described apart from driving difficulties sub-
scale due to restrictions on movement for persons
greater than 65 years old in Tiirkiye during COVID-
19 lockdown.'?

BCVA at last visit pre COVID-19 and at first
visit during COVID-19 were determined using
Snellen chart and converted to the logarithm of the
minimal angle of resolution (logMAR) for statistical
analysis. Gain or loss in snellen line was identified
by the difference last vist pre COVID-19 and first
visit during COVID-19 as for CMT, total and sub-
scale score of NEI-VFQ-25. A paired sample t test
was used for comparing BCVA, CMT, composite
and subscale of NEI-VFQ-25. Changes in visual acu-
ity, CMT, composite score and subscales of NEI-
VFQ-25 were used for univariate correlation analysis.
To determine the relation between loss in Snellen line
with change in composite or subscale score of NEI-
VFQ-25 and macular thickness, Spearman’s correla-
tion analysis was used. In this study, a p value <0.05
was considered statistically significant. All analysis
and calculations were performed via IBM SPSS
Statistics 22.0 (IBM Corp. Released 2012. IBM SPSS
Statistics for Windows, Version 20.0. Armonk, NY:
IBM Corp).

I RESULTS

Of 56 patients participitated in the study, 26 (46.4%)
were female and mean of age was 66.8+5.1 years.
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The mean follow-up duration was 31.89+15.01
months and the mean duration of postponement was
12.2+1.6 weeks. Sociodemographic features of the
study group was also shown in Table 1.

The mean BVCA of treated eye was 0.69+0.46
logMAR at last visit pre COVID-19 and 0.84+0.47
logMAR at first visit during COVID-19 and worse at
first visit during COVID-19 than at last visit pre
COVID-19 (p=0.004); mean BCVA of fellow eye
was 0.234+0.1 logMAR and no change was observed
between visits. The mean CMT of treated eye and fel-
low eye were significantly increased at first visit dur-
ing COVID-19 than at last visit pre COVID-19
(p=0.007 and p=0.002).

The reliability rate of scales were high that
Cronbach’s a coefficients of composite score at last
visit pre COVID 19 and first visit during COVID-19
on the NEI-VFQ-25 were 0.826 and 0.841. The
NEI-VFQ-25 subscale and composite scores were
compared between last visit pre COVID-19 and first
visit during COVID-19 (Table 2). There were sta-
tistically significant reduction in the subscale of
general health, general visual health, ocular pain,
near vision, distance vision, peripheral vision and
vision-related social functioning, mental health and
dependency and also the composite score of NEI-
VFQ-25 at first visit during COVID-19 compared
to at last visit pre COVID-19 (p<0.05, in each com-
parison) (Table 2).

TABLE 1: Sociodemographic characteristics.
All patients (n=56)

Age (years) 66.8+5.1
Gender (female/male) 26/30
Duration of follow-up (months) 31.8+15
Marital status (n, %)

Married 50 (89.3%)

Divorced 6 (10.7%)
Education

llliterate 4(7.1%)

Elementaryschool 18 (32.1%)

High school 34 (60.7%)

Duration of postponement (weeks) 12.2+1.6
Number of persons living with (n, %)

<2 49 (87.5%)

23 7(12.5 %)
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TABLE 2: Comparison of mean BCVA, central macular thickness, subscale and composite score of NEI-VFQ-25 between
last visit pre COVID-19 and first visit during COVID-19.

Last visit pre COVID-19 First visit during COVID-19 p value
BCVA (logMAR)
Treated eye 0.69+0.46 0.84+0.47 0.004
Fellow eye 0.23+£0.1 0.21£0.16 0.980
Central macular thickness (um)
Treated eye 480.24238.7 535.5+254.2 0.007
Fellow eye 278.7+36.9 283.9+32.5 0.002
NEI-VFQ-25
General health 45.9+18.9 40.1£15.5 0.002
General visual health 54.2+14.1 50.3+13.7 0.002
Ocular pain 49.5+12.8 46.6+13.1 <0.001
Near vision 61.3+14.5 55.+15.8 <0.001
Distance vision 52.8+14.8 50+15.4 0.009
Vision-related
Social functioning 56.6+16.1 52.9+16.5 <0.001
Mental health 46+9.1 42.9+9.9 <0.001
Role difficulties 39.2+12 37114 0.077
Dependency 43.4+12.4 40.7+12.8 0.001
Color vision 62.£17.1 60.7+15.7 0.261
Peripheral vision 51.7+£20.7 47.3+23.1 0.001
Composite score 51.419 48+9.4 <0.001

BCVA: Best-corrected visual acuity; NEI-VFQ-25: National Eye Institute Visual Function Questionnaire-25; logMAR: Logarithm of the minimal angle of resolution.

Decrease in NEI-VFQ-25 composite score was
moderately associated with an impairment in BCVA
at first visit during COVID-19 and duration of treat-
ment delay after adjusting for age, gender, BCVA at
last visit pre COVID-19 and CMT (B coeffi-
cient=0.42 and 0.41 and p=0.016 and 0.015). Reduc-
tion in near activities subscale score was moderately
correlated with worsening in visual acuity during
treatment delay (B coefficient=0.339 p=0.011). There
was no association between decrease in NEI-VFQ-
25 composite score and increase in CMT (P coeffi-
cient=-0.128, p=0.346), after adjusting for all
baseline factors.

I DISCUSSION

Patients with retinal diseases required intravitreal in-
jection had to face delayed treatment and visual im-
pairment during COVID-19 pandemic. In this study
negative impacts of delayed treatment during
COVID-19 pandemic were observed by increase of
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NEI-VFQ-25 composite scores in patients with
nAMD observed on psychological well-being and
ability of performing daily life activities that depend
on visual function.

Government restrictions on movement for el-
derly persons older than 65 years old in our country
to limit any potential exposure to coronavirus and pa-
tients with retinal diseases who need to visit retina
clinics were vulnerable populations due to their age
or comorbid diseases had resulted in hitch of intrav-
itreal treatments in retina clinics. While considering
the course of retinal diseases and delayed treatment
due to COVID-19 pandemic may induce reduction in
vision, this study demonstrated visual impairment,
macular thickening and diminution in all scores of
NEI-VFQ-25 subscales apart from role difficulties
and color vision.

Change in visual acuity is often used to measure
the clinical effectiveness of intravitreal injection
treatment in retinal diseases. However, visual acuity
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and clinical measurements for assessing effectiveness
of treatment are inadequate to determine the changes
in psychological well-being and the ability to perform
daily living activities that depend on visual function.'*
The NEI-VFQ investigates psychological aspects of
visual impairment in nAMD patients and has been
shown to be responsive to change in vision over
time.'>!¢ In this current study, we observed a decrease
of NEI-VFQ-25 composite score was moderately as-
sociated with worse BCVA at first visit during
COVID-19 compared to before corroborating find-
ings from previous studies.'*'® To the best of our
knowledge, there is no study that have determined
whether COVID-19 pandemic has impact on vision-
related QoL in patients with nAMD.

In this study, we found that CMT was signifi-
cantly increased in patients with nAMD required in-
travitreal injection at first visit during COVID-19
when compared with at last visit pre COVID-19. Al-
though BCVA and CMT were found to be closely re-
lated in nAMD, there was no significant correlation
between NEI-VFQ-25 composite score and increase
in CMT in our study.!” The increased macular thick-
ness observed over the study period did not have a
sufficient impact on the functional aspects of daily
living. However, decrease in near activities subscales
was moderately correlated with worsening in visual
acuity during delayed treatment. These results reflect
the impact of pandemic on indoor activities rather
than outdoor activities and was verified by restric-
tions on movement for elderly patients. The relation-
ship between long term effects of COVID-19
pandemic and vision related QoL for patients with
nAMD warrants further investigation. Nevertheless
when considering the exposure of COVID-19 and vul-
nerability of elderly patients for COVID-19, patients
with nAMD had to postpone their mandatory medical
treatment. This study demonstrated that NEI-VFQ-25
would be an aid instrument for assessing impact of
COVID-19 pandemic on psychological well-being and
the ability to perform daily living activities that depend
on visual function, in addition to visual impairment and
increase in macular thickness among patients with
nAMD need medical treatment. The results of our
study should take into account for scheluding time of
intravitreal injections during COVID-19 pandemic.
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Awareness of vision-related QoL for nAMD pa-
tients among clinicians was low. Thus, management
of treatment on patients with nAMD need to be based
on factors concerned to vision-related quality of
health and life espically during COVID-19 pandemic.
As demonstrated in our study, delayed intravitreal
treatments resulted in decreasing vision with dimin-
ishing composite score of NEI-VFQ-25.

Although visual acuity in worst eye was statisti-
cally decreased and no change was observed in best
eye in our study, scores of vision related QoL was de-
creased when compared scores last visit before pan-
demic and first visit during COVID-19. This could
be explained with the phenomena of visual inhibition
that visual impairment of worst eye affects vision and
also health related QoL.'®!"°

LIMITATIONS

The patients participitated in this study were diag-
nosed with nAMD and small sample size were limi-
tations of our study that restricted the generalization
of our findings to whole patients with retinal diseases.
Government restrictions on movement for patients
greater than 65 years old was not covered all cities in
our country, therefore accessibility of medical need
was not interrupted in all regions of our country or
worldwide. Restrictions for COVID-19 were varied
according to country specific factors such as popula-
tion, local restricitions, number of infections and
deaths and duration of lockdown were other limita-
tions of the study. The COVID-19 pandemic is still
going on, these results also need to be confirmed and
investigated in future studies with larger population.

I CONCLUSION

In conclusion, the unprecented COVID-19 pandemic
was associated with visual impaiment and reduced
vision related QoL among patients with nAMD
whose medical treatment had to be postponed during
COVID-19 pandemic. These results also recommend
that protecting visual acuity in the worst eye of pa-
tients with nAMD may contribute to vision-related
QoL. Our study managed to capture negative impacts
of delayed treatment on both vision, CMT and vision-
related QoL during COVID-19 pandemic. Our study
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has also suggested to consider vision related QoL be-
sides a routine retina examination.
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