ORIGINAL RESEARCHES Vol. 14(3) 2021 Ophthalmology Journal

17
DOI: https://doi.org/10.17816/0V79934 ' o.) ‘
Scientific article
Check for
‘ updates ’

Preferred treatment regimen of aflibercept
after treatment interruption in patients with
neovascular age-related macular degeneration

© Alexandr S. Kharakozov, Alexey N. Kulikov, Dmitrii S. Maltsev

S.M. Kirov Military Medical Academy, Saint Petersburg, Russia

BACKGROUND: The efficacy of antiangiogenic therapy in neovascular age-related macular degeneration depends on
adherence to the intravitreal injection regimen and regular follow-up. In 2020, the COVID-19 pandemic and associated
epidemiological restrictions in ophthalmological care delivery led to a massive lack of appropriate control and management
of this condition.

AIM: To determine the preferred regimen of intravitreal anti-VEGF therapy in patients with neovascular age-related macular
degeneration who experienced treatment interruption due to the COVID-19 pandemic.

MATERIAL AND METHODS: Thirty eyes of 26 patients (20 males and 6 females, mean age 73.7 + 10.4 years) with neovas-
cular age-related macular degeneration were included; all of them experienced treatment interruption due to the COVID-19
pandemic during the second year of aflibercept therapy. Re-starting therapy, all patients were divided in two groups and
received treatment as per the fixed dosing (bimonthly), or as pro re nata (PRN) regimen. All patients underwent standard oph-
thalmological examination and optical coherence tomography before and after treatment interruption as well as six months
after treatment re-start.

RESULTS: At six months after treatment re-start, best corrected visual acuity and central retinal thickness did not show
statistically significant difference similar between the fixed dosing group and that of PRN dosing regimen (p = 0.34 and p = 0.85,
respectively). However, patients of the fixed dosing group received for one more injection than those of the PRN group (median
value - 2.0 injections, 95% confidence interval — 2.0-2.4; p = 0.0001). Preservation of the disease activity according to optical
coherence tomography data, in the fixed regimen group was found in 10 eyes (71.4 %) versus 9 eyes (56.2 %) in the PRN group
(p=0.63).

CONCLUSIONS: For neovascular age-related macular degeneration patients at the second year of treatment, an adequate
therapeutic strategy for re-starting anti-VEGF therapy after treatment interruption appears to be the PRN regimen. PRN regi-
men allows reducing one injection in comparison to fixed dosing regimen with comparable functional outcomes during first
6 month.

Keywords: neovascular age-related macular degeneration; anti-VEGF therapy; aflibercept; pro re nata; optical coherence
tomography; COVID-19.
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lpeanoyTUTENbHBIA PEXXUM aHTUAHTUOTr€HHOM
Tepanuu adnubepuenTtoM nocne nepepbiBa

B JIeYeHUU HeOBACKYISIPHOU BO3PACTHOM MaKyNAPHOM
AereHepauuu

© A.C. Xapako3os, A.H. Kynukos, [.C. Manbues

BoeHHo-MeuuMHcKas akagemus uM. C.M. KupoBa, CaHkT-Iletepbypr, Poccus

AxmyaneHocme. 3QHEKTUBHOCTb AHTUAHMMOTEHHOM Tepanuu HeoBaCKYNAPHOW BO3PAaCTHOM MaKynspHOM AereHepa-
LMW 3aBUCKUT OT CTPOroro CODMIOLEHMSA PEXMMa MHTPABUTPEasbHbIX MHBEKLMIA M KOHTPOMA aKTMBHOCTU 3abosieBaHms.
B 2020 r. nanaemmsa COVID-19 u cBs3aHHbIe C HEW 3NMAEMUONOrUYECKME OFPaHUYEHMS B OKa3aHWM 0dTasbMONOr1YecKom
MOMOLLM MPUBENU K MacCOBOMY HapyLUEHMI0 He0DX0AMMOro KOHTPOMS U NieyeHus 3Toro 3abonesanus.

Lles. OnpepenuTb NpeANOYTUTENbHBINA PEXUM WHTPABUTPEANIbHON aHTUAHTMOMeHHOW Tepanuu ANs NaUMeHTOB C HeoBa-
CKYNSPHOW BO3PacTHOW MaKynspHOiA fereHepauyen, NpepBaBLLKX JiedeHne B cBA3u ¢ nangemuen COVID-19.

Mamepuanel u Memodel. B uccneposanme Broumnn 30 rnas (26 naumneHToB, 20 MYMKYMH U 6 KEHLUMH, CPEAHUIA BO3-
pact 73,7 + 10,4 rofa) ¢ HeOBACKYNAPHOI BO3PACTHOWM MaKyNAPHOM fereHepaLyeld, NpepBaBLUKX NeYeHNe U3-3a NaHLEMUM
COVID-19 Ha BTopoM rogy Tepanuum adbnubepuentoM. [py Bo306HOBAEHNM Tepanum NaLMeHTbl Bbiv pasgeneHbl Ha 2 Fpynnbl
¥ nosy4anu neyenne no ¢uKcMpoBaHHoW cxeMe (1 pa3 B 2 Mec.), uin B pexxuMe no notpebHoctn (pro re nata — PRN).
BceM naumeHTaM [0 M nocnie nepepbiBa, a Takxe yepe3 6 Mec. nocne BO30OHOBNIEHWUS JieYeHUs MPOBOAMIM CTaHLApPTHOe
odTanbMosornyeckoe 0bcneoBaHNe U OMTUYECKYH0 KOrepeHTHY0 ToMorpaduio.

Pesynbmamel. Yepe3 6 Mec. nocne Bo30OHOBNIEHUA NIEYEHUS MOKA3aTeNM OCTPOTbl 3PEHUS W LLEHTPaNbHOM TOMLUMHDI
CeTYaTKW B rpynnax GpUKCMpoBaHHOTO pexkuma NieyeHust 1 PRN He noKasanm CTaTUCTMYeCKW 3HauuMMbIX pasnmnumi (p = 0,85
n p = 0,34 cootBeTcTBeHHO). OgHAKO MauMeHTbl B rpynne GUKCUPOBAHHOMO PEXMMA JIeHeHUst NOAYYUNM Ha 1 MHBEKLMIO
bonblue, yeM nauueHTsl rpynnbl PRN (MeamaHa — 2,0 unbekumm, 95 % noBeputenbHblii nHTepan — 2,0-2,4; p = 0,0001).
CoxpaHeHue aKTUBHOCTM M0 AaHHBIM OMTUYECKOW KOrepeHTHOM ToMorpadui B rpynmne ¢ GUKCMPOBAHHBIM PEXUMOM JIeYeHns
Habnopanock Ha 10 rnasax (71,4 %) npotus 9 rnas (56,2 %) B rpynne PRN (p = 0,63).

3aknoyenue. [1ns NauMeHToOB ¢ HEOBACKYNSPHOI BO3PACTHON MaKynspHOl fereHepaLyeit BTOPOro rofia feyeHus ajex-
BaTHOW TepaneBTUYECKOW CTpaTerveii BO30OHOBNEHUS aHTMAHMMOTEHHON Tepanuu Nocne AJUTENbHOro MepepbiBa ABNSET-
cs pexxum PRN, KoTopbli No3BOASET MOAYYUTb CpPaBHUMblE C GUKCMPOBAHHBIM PEXMMOM (YHKLUMOHAMbHbIE pe3ynbTarhl,
NPV BbINOSHEHUN HA OAHY MHTPABUTPEANTbHYI0 UHBEKLIMIO MEHBLLIE B TEYEHWE MepBbIX 6 MeC.

KnioueBble cnoBa: Bo3pacTHas MaKynspHas AereHepaums; aHTMaHroreHHas tepanus; apnubepuent; pro re nata;
ONTUYeCcKas KorepeHTHas ToMorpadus; COVID-19.
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BACKGROUND

A compliance with treatment regimen is critical to
high anatomic and functional results of anti-VEGF thera-
py in neovascular age-related macular degeneration
(nAMD). Although best results may be achieved using
fixed frequency of injection regimen, such regimen is
related to disproportional increase in load upon health-
care system and patient, and this is particularly remark-
able when using medications with a short action period
(bevacizumab and ranibizumab) [1]. This problem may
be resolved in two ways: increasing the medication’s
duration of action, and elaborating personalized treat-
ment regimen for each patient. However, there are ex-
ternal factors, which are able to influence the patient’s
compliance to the regimen, where organizational causes
as well as human factor belong. As events of 2020
have shown, a substantial influence on the accessibi-
lity of specialized healthcare could exert the epidemic
situation and the establishment of quarantine measures
[2, 3]. A related discontinuation of anti-VEGF therapy
leads to the worsening of anatomical and functional state
of eyes with nAMD due to the increase in disease acti-
vity [4, 5]. Because the therapy discontinuation in such
situation may be relatively long, it stays unclear which
treatment regimen is to be used when restarting therapy.
In particular, the patient may receive treatment following
the fixed regimen with minimal recommended interval,
or pro re nata regimen (PRN) depending on the disease
activity.

The aim of the present investigation is to determine
the preferred regimen of the intravitreal antiangiogenic
therapy in nAMD patients, who discontinued the treat-
ment due to the COVID19 pandemic. As far as within the
anti-VEGF therapy outcome analysis among nAMD pa-
tients, it was established that patients of the second year
of treatment have a higher risk of visual loss against
the background of treatment discontinuation [6], in the
present investigation, this particular subgroup of patients
was studied.

MATERIALS AND METHODS

Prospective cohort study was performed on the ba-
sis of the Ophthalmology chair named after professor
V.V. Volkov of the Military medical academy. Inclusion
criteria were:

1) nAMD diagnosis based on optical coherence to-
mograpy (OCT) with/without OCT-angiography (OCT-A),
with baseline best corrected visual acuity (BCVA) of not
less than 0.05;

2) the patient receiving intravitreal anti-VEGF (afliber-
cept) therapy according to the regimen recommended by
the manufacturer during no less than one year before the
treatment discontinuation;
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3) no visits to the center due to quarantine mea-
sures related to the COVID19 pandemic during at least
5 months;

4) presence of disease activity signs at the moment
of first examination after the treatment discontinuation;

5) preservation of the chosen regimen of dosing du-
ring at least 6 months after the therapy re-start.

Exclusion criteria were: impairments of optical me-
dia transparency, which preclude the OCT performance,
refractive errors of more than 3.0 diopters, concomitant
to nAMD macular area condition (including diabetic reti-
nopathy, macular hole, or epiretinal fibrosis), history of
any surgeries for macular disease.

All patients underwent standard ophthalmologic ex-
amination and OCT. OCT results were received using RT-
Vue100 tomograph (Optovue, USA) according to the MMé
protocol (12 radial scans of 6 mm length centered at the
fovea). Into the OCT results evaluation, the central retinal
thickness index (CRT) was included, which was deter-
mined as mean retinal thickness in the central sub-area
of 1 mm diameter. The evaluation of the disease acti-
vity for patients receiving treatment in the PRN regimen
was performed according to the presence of intra- or
subretinal fluid, the appearance of new subretinal hem-
orrhages. The presence of intraretinal fluid was defined
as hyporeflective round spots in the neurosensory retina
in the foveal area in at least one cross-sectional scan.
The presence of subretinal fluid was defined as a hy-
poreflective space between the neurosensory retina and
the retinal pigment epithelium, also in the foveal area in
at least one cross-sectional scan. 0CT-angiography was
used in order to verify the nAMD diagnosis, at that the
evaluation of subretinal neovascular membrane over time
was not carried out.

BCVA was tested using ETDRS charts and registered
as number of signs read correctly by the patient.

In treatment, aflibercept (Eylea, Bayer, Germany) was
used; 2.0 mg dose was injected intravitreally following
the scheme recommended by the manufacturer: first
3 injections were performed with 1 month interval, fol-
lowing 4 — with 2 months interval. During the second year
of treatment, all patients included in the study received
treatment according to the PRN regimen. At every visit
to the clinic, in all patients, ophthalmologic examination
and OCT were performed. In case the disease activity was
revealed after the treatment discontinuation, the patient
was randomly included in one of the treatment groups:
fixed dosing group (1 injection every 8 weeks), and PRN
group.

After 6 months from the follow-up re-start, patients
were also examined following the above-mentioned al-
gorithm with BCVA testing and OCT. The BCVA dynamics
from the treatment start was estimated, as well as CRT
dynamics and activity preservation according to ophthal-
moscopy and OCT results (according to ophthalmoscopy
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data: the appearance of new subretinal hemorrhages; ac-
cording to OCT data: incomplete resorption / appearance
of free retinal fluid).

For statistical data processing, the software package
MedCalc 18.4.1 (MedCalc Software, Belgium) was used.
Data were presented as mean value + standard devia-
tion, or as median value and 95% confidence interval.
Data were checked for distribution normality using the
Kolmogorov-Smirnov test. Paired t-test was used to
estimate the statistical significance of CRT and BCVA
changes at different study stages. The single-factor
analysis of variance was used to evaluate the statisti-
cal significance of age, baseline and endpoint visual
acuity and CRT. To compare the gender composition and
the number of injections received before the treatment
discontinuation, the chi-square test was used. Differ-
ences were considered to be statistically significant at
p < 0.05.

RESULTS

In total, 30 eyes with nAMD were included in the
study (26 patients, 20 men and 6 women, mean age was
73.7 + 10.4 years). After randomization, 14 eyes (12 pa-
tients) were included into the fixed dosing regimen group,
16 eyes (14 patients) — into the PRN group.

The age in the fixed dosing regimen group did not
have any statistically significant differences from that in
the PRN group: 69.4 + 10.7 and 77.4 + 8.9 years, respec-
tively (p = 0.1). Studied groups did not have statistically
significant differences in gender (ratio of men and wom-
en was 4/8 and 2/12 in fixed regimen and PRN groups,
respectively, p = 0.51).
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The index of retinal thickness (p = 0.39) and that of vi-
sual acuity (p = 0.72) did not have statistically significant
differences between the studied groups before the anti-
VEGF therapy start. Duration of treatment discontinuation
(p =0.11), follow-up duration (p = 0.34), and number of
aflibercept injections carried out before it (p = 0.36) also
did not significantly differ between the studied groups.

No statistically significant differences were found in
fixed dosing regimen and PRN groups in BCVA indices
before the treatment discontinuation (p = 0.65) and after
it (p = 0.97), in the dynamics of BCVA change during the
treatment discontinuation period (p = 0.82), in CRT values
after the treatment discontinuation (p = 0.22), and in the
dynamics of CRT change (p = 0.87).

After 6 months from the anti-VEGF therapy re-start,
patients on fixed dosing regimen got 3 intravitreal
aflibercept injections versus median 2.0 injections in pa-
tients on PRN regimen (p = 0.0001). At that, BCVA indices
(p = 0.85) and BCVA change dynamics (p = 0.48), CRT va-
lues (p = 0.34), and CRT change dynamics (p = 0.39) did
not also differ significantly in the fixed dosing regimen
and the PRN groups.

Patients in the fixed dosing regimen group received
in average 1 injection more than those in the PRN group
during the first 6 months after the treatment re-start.
Detailed data of fixed dosing and PRN regimen groups
comparison are presented in the table (see table).

Among all patients, the activity preservation af-
ter 6 months according to the OCT results was found
in 19 eyes (63.3%), at following distribution between
groups: in the group with fixed dosing regimen, the ac-
tivity remained in 10 eyes (71.4%), against 9 eyes (56.2%)
in the PRN group (p = 0.63).

Table. Difference between fixed dosing and pro re nata regimens at different stages of follow-up
Tabnuua. Pasnnume rpynn GUKCMPOBAHHOTO pexKnMMa NeyeHmns 1 nederuns B pexkume PRN Ha pasnnuHbix aTanax Habnogequs

Indices Fixed dosing regimen PRN regimen p

Baseline CRT, ym 354.1 + 105.4 323.1+90.5 0.39
Baseline BCVA, signs (95% confidence interval) 39.0 (25.0-44.6) 37.5(29.6-41.4) 0.72
CRT before treatment discontinuation, pm 287.6 + 63.5 251.6 + 38.3 0.07
BCVA before treatment discontinuation, signs 39.9+13.3 40.4+9.8 0.65
CRT after treatment discontinuation, pm 318.5 + 63.4 286.0 +76.6 0.22
BCVA after treatment discontinuation, signs 347 +14.7 345+ 14.0 0.97
BCVA dynamics during treatment discontinuation period, signs -3.5(-6.4...-0.9) -4.0(-10.7... -0.4)  0.82
(95% confidence interval)

CRT dynamics during treatment discontinuation period 30.9 +43.6 344+ 66.3 0.87
CRT after treatment re-start, pm 252.1 £ 41.1 238.4 + 35.6 0.34
BCVA after treatment re-start, signs 36.2+135 37.2+ 143 0.85
CRT dynamics after treatment re-start, ym —-66.4 £ 62.8 —47.6 +54.3 0.39
BCVA dynamics after treatment re-start, signs (95% confidence interval) 0.0 (-2.3-5.3) 3.5 (-0.72-5.0) 0.48
Number of injections during 6 months after treatment re-start, 3.0 (3.0-3.0) 2.0 (2.0-2.4) 0.0001

median value (95% confidence interval)

Note. BCVA - best-corrected visual acuity, CRT — central retinal thickness.
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PMCVHOK.MBMEHGHME MaKCUManbHOM KOppVIFVIpOBaHHOVI OCTPOTbI 3peHUA nocse evyeHns

BCVA distribution at the end of the follow-up pe-
riod in groups (increase or preservation / decrease in
ETDRS signs) in the fixed dosing regimen group was:
8 (57%) / 6 (43%) eyes; in the group of PRN regimen:
12 (75%) / 4 (25%) eyes (p = 0.52) (see the picture).

DISCUSSION

In the present study, we showed that for nAMD pa-
tients of the second year of therapy an adequate treat-
ment strategy of anti-VEGF therapy re-start after a long
discontinuation period is the PRN regimen. The PRN
regimen use in this cohort of patients allows to obtain
functional results that are not worse in comparison with
fixed dosing regimen with injections once in 8 weeks, at
that the number of intravitreal injections was one fewer
(about 2 injections in 6 months in the PRN group against
3 injections in the fixed dosing regimen group).

In spite of a long previous therapy, nAMD patients,
who experienced a treatment discontinuation period,
demonstrate an overall negative dynamics during the dis-
continuation period of 6 months. This is evidenced by the
decrease in BCVA and increase in CRT. This is foremost
characteristic for patients preserving the disease activity
immediately before the discontinuation, but the absence
of activity does not guarantee the safety of anatomical
and functional status after the treatment discontinuation.
Thus, at the elimination of obstacles to the care delivery,
the treatment has to be continued.

The recommended aflibercept injection frequency is
one injection every 8 weeks. However, some studies
show an additional benefit of higher injection frequency
than that in the manufacturer’s instruction [7]. Neverthe-
less, the ratio of visit to the center frequency, the load on
the specialist and on the patient, and the potential benefit
from higher injection frequency not always favors the last
one or even the fixed dosing regimen. Personalized regi-
mens “treat and extend” (T&E) and PRN, notable for their
ease and convenience of practical use, serve as an alter-
native. At that T&E regimen is considered as proactive and

DOl https://doiorg/10.17816/0V79934

devoid from insufficient treatment risk [8], but according
to some data demands more injections than PRN [9].
In our study, all patients at the moment of discontinua-
tion received treatment in the PRN regimen and therefore
it was unclear whether this regimen could be used at
treatment re-start, or patients had to follow maximally
intensive recommended therapy — once every 2 months.
In our study, during first 6 months after therapy re-start,
patients in the PRN group received 30% less injections at
comparable anatomical and functional results. This may
have a certain social and economic significance, taking
into consideration the high cost of anti-VEGF medica-
tions for intravitreal use. Reasons why the PRN regimen
demonstrates non inferior results versus the fixed dosing
regimen may lay in the special aspects of the chosen cat-
egory, because second year of treatment patients more
often demonstrate low disease activity. In spite in our
study participated only patients who discontinued their
treatment due to COVID19 pandemic, the results of pres-
ent investigation may be extrapolated on different situa-
tions, in terms of which nAMD patients have a 6 months
discontinuation in treatment. For example, this may be
due to domicile change, severe concomitant diseases,
economic problems, or non-compliance. Moreover, we
cannot exclude the probability of quarantine measures
renewal due to the ongoing pandemic.

The present study is not devoid of limitations. To begin
with, the study traces only a limited period of time after
the therapy re-start, and further anatomical and functional
dynamics stays unknown. In our study, at the 6" month
of anti-VEGF therapy continuation, the activity preserva-
tion was found in more than 50% of patients (71.4% - in
the fixed regimen group, and 56.2% — in the PRN group;
p = 0.63). The BCVA decrease ranged from 25% in the PRN
regimen group to 43% in the fixed dosing regimen group
(p = 0.52). Thus, a significant part of patients demands a
prolongation of an active treatment. At that, differences
between regimens may appear later. From this point of
view, it is important to remember that in the conditions
of normal therapy continuation without any break, the
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efficacy of different regimens is comparable. However
even in a short timeframe a certain treatment regimen
has to be chosen and, in such case, PRN regimen has
advantages of less injections. On the second hand, it stays
unknown whether the PRN regimen is suitable as a pro-
longation of treatment in patients, who discontinued their
treatment for a longer period of time than that investiga-
ted in the present study. Moreover, the study results can-
not be directly extrapolated on patients of the first year of
treatment, although the analysis of the treatment discon-
tinuation consequences shows that they are at lower risk
of anatomical and functional indices deterioration in com-
parison with patients of the second year of treatment [6].
Because of limited number of cases, we included in the
study contralateral eyes of 4 patients, 2 in each group,
and this may have influence statistical analysis results.
However due to a small number of paired eyes and their
inclusion in equal proportion into both groups, the impact
of this limitation has to be considered as non-significant.

CONCLUSION

In the present study, we showed that patients re-
ceiving anti-VEGF therapy in the pro re nata regimen in
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