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Ranibizumab Tedavisine Direncli Diyabetik Makula
Odeminde Aflibercept Etkinliginin Degerlendirilmesi

Analysis of Response to Aflibercept in Diabetic Macular Edema Refractory to
Previous Ranibizumab Theraphy
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Amag: Intravitreal ranibizumab (IVR) tedavisine direngli diyabetik makiiler 5demli (DMO) hastalarda intravitreal aflibersept (IVA) tedavisinin
etkinliginin degerlendirilmesi

Gerec ve Yontemler: IVR tedavisine direncli olup TVA tedavisine gecilen, DMO’ lii toplam 21 hastanin 21 goziine ait veriler retrospektif olarak
incelendi. Hastalarin tedavi oncesi, IVR tedavisi sonrasi ve IVA tedavisine gecildikten 6.aydaki anatomik ve gorsel verileri karsilastirildi. DMO
tipinin sonuglar tizerine olan etkisi ve prediktif faktorler ¢oklu dogrusal regresyon modeli kullanilarak ayrica galisild1.

Bulgular: Olgulara IVAtedavisine ge¢ilmeden 6nce uygulanmig olan ortalama IVR enjeksiyon sayis1 6,1+1,4 (5-9) idi. Ortalama IVAenjeksiyon
sayis1 3,340,5 (3-5) idi. Olgularin ortalama santral makula kalinlik (SMK) degeri bagvuru aninda 426,3+91,7 um, IVR tedavisi sonras1417,6+80,8
um; IVAtedavisi sonrasi 6.ayda 285,7+46,8 um olarak bulunmustur (p<0,001). Olgularin ortalama en iyi diizeltilmis gérme keskinligi (EDGK)
degerleri bagvuru aninda 0,5+0,3 Logmar; IVVR tedavisi sonras1 0,3+0,2 Logmar; IVAtedavisi sonras1 6.ayda 0,16+0,15 Logmar olarak saptanmistir
(p<0,001). Diffiiz retinal kalinlagma olgularmmn IVAtedavisine anatomik agidan diger DMO tiplerine gore daha iyi yanit verdikleri gozlemlenmis
iken (p=0,044), EDGK bu olgularda smirli yiikselme gostermistir. SMK tizerine IVA enjeksiyon sayisi (B= -53,8, p=0,002), EDGK tiizerine ise
DMO tipi (B=0,206, p<0,001) en etkili faktor olarak saptanmustir.

Sonug: TVR tedavisine direngli DMO hastalarinda IVA tedavisine gegis anatomik ve gorsel iyilesme saglamaktadir.

Anahtar Kelimeler: intravitreal ranibizumab, intravitreal aflibersept, diyabetik makiiler ddem.

ABSTRACT

Objectives: To determine the efficacy of intravitreal aflibercept (IVA) in the patients with diabetic macular edema (DME) refractory to previous
intravitreal ranibizumab (1 VR) treatment.

Materials and Methods: A total of 21 eyes of 21 patients who were switched to IVA therapy due to recalcitrant DME to prior IVR treatment
were studied retrospectively. The visual and anatomical parameters at baseline, after VR treatment and on month 6 after initial IVA injection
were compared. The effect of DME type on the outcomes and the predictive factors were also evaluated by using a multiple linear regression
model.

Results: The mean number of IVR injections was 6.1+1.4 (5-9) before switching. The mean number of IVAinjections after switching was 3.3+0.5
(3-5). The mean central macular thickness (CMT) was 426.3+91.7 um at baseline and 417.6+80.8 um after VR injections. After switching to IVA
the mean CMT was decreased to 285.7+46.8 pm (p<0.001). The best corrected visual acuity (BCVA) was 0.5+0.3 Logmar at baseline and 0.3+0.2
Logmar after IVR injections. After switching to IVA, the mean BCVA was improved to 0.16+0.15 Logmar (p<0.001). The patients with diffuse
retinal thickening responded better to IVA injections than the patients with other DME subtypes regarding to CMT (p=0.044). However, BCVA
improvement was limited in those patients. The number of IVA injections was a good predictor for final CMT and the DME subtype was a good
predictor for BCVA.

Conclusion: In patients with refractory DME to prior IVR injections, switching to IVA resulted in anatomical and visual improvement.
Key Words: Intravitreal ranibizumab, intravitreal aflibercept, diabetic macular edema.
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INTRODUCTION

Diabetic macular edema (DME) is the most common causes
of decreased visual acuity in patients with diabetic
retinopathy and results from disruption of inner blood-retina
barrier.! Today, the incidence of diabetes mellitus (DM) is
rapidly increasing; thus, DME frequency is also increased in
parallel to DM incidence. In Turkey, there are approximately
6.680.107 people (aged>20 years) with DM.? Based on this
figure, calculations relying on several prevalence studies
estimate that there are 66.801-380.766 people suffer from
DME.3,4,5

In DME, current treatment modalities include laser
photocoagulation (LFC), intravitreal ~ anti-vascular
endothelial growth factor (-VGEF) therapy, intravitreal
steroid and vitrectomy.® Given studies evidenced that
intravitreal anti-VGEF is superior against LFC and long-
term adverse effect profile of intravitreal steroid therapy,
intravitreal anti-VGEF therapy is preferred as first-line
treatment in our clinic practice.”® Intravitreal bevacizumab
(IVB) is used as off-label agent while intravitreal
ranibizumab (IVR) and intravitreal aflibercept (IVA) were
approved by FDA. It was shown that above-mentioned anti-
VGEF agents are equally effective in the treatment of DME.®

The fact that desired improvement could not be achieved in
some cases promoted that switching to another anti-VGEF
agent may be possible in refractory DME cases. In this
study, our aim was to assess anatomic and visual outcomes
in IVA therapy and predictive factors in DME cases
refractory to previous IVR therapy.

MATERIAL AND METHOD

The study included 21 eyes of 21 patients with DME who
were managed in Retina Department of Okmeydani Training
and Research Hospital and were switched to IVA treatment
due to refractoriness to previous IVR treatment. The study
was approved by Ethics Committee on Clinical Studies of
Health Sciences University, Okmeydani Training and
Research Hospital. The study was conducted in accordance
to Declaration of Helsinki.

We retrospectively reviewed files of patients included.
Data regarding time of presentation, best corrected visual
acuity (BCVA) after IVR treatment and on month 6 after
switching IVA treatment, total number of IVR and IVA
injections, central macular thickness (CMT), intraocular
pressure (IOP), HbAlc values, presence of serous
macular detachment-cystoid changes and/or diffuse
edema, DRP stage, cataract and/or glaucoma development
during follow-up, insulin use and argon laser
photocoagulation administration were recorded. It was
taken care to find written informed consent before
injection in all files.

The patients with history of pars plana vitrectomy and
grid laser photocoagulation, those with vitreomacular
interface pathology that may affect treatment outcome

and those with poor OCT quality were excluded.

The patients having CMT value>320 pm despite 5
consecutive monthly IVR injections, those having intra-
retinal and/or sub-retinal fluid on OCT and patient failed
to achieve >5 letters visual acuity gain were considered to
have DME refractory to IVR treatment.

After switching IVA treatment, 3 loading doses (monthly)
were administered; then, injections were repeated with PRN
regimen if needed. The OCT studies were performed in all
control visits and the results at the end of month 6 were
included to the analysis.

All injections were performed using 30 G injector in
operating theatre as being 0.5 mL in volume. The doses of
ranibizumab and aflibercept were 0.5 mg and 2 mg,
respectively.

OCT images were captured by using Cirrus HD-OCT (Carl
Zeiss Meditech, Dublin, California, USA). Based on OCT
image, DME was classified as cystoid macular edema
(CME), serous macular detachment (SMD) and diffuse
retinal thickening (DRT). The BCVA values were converted
to “the logarithm of the minimal angle of resolution
(logMAR)” unit for statistical purposes.

Statistical analyses were performed by SPSS version 15.0.
The variance analysis of repeated measurements or
Friedman test was used to assess changes over time when
appropriate. The predictive factors for CMT decrease and
BCVA gain were assessed by multivariate linear
regression analysis. A p value<0.05 was considered as
statistically significant.

FINDINGS

We retrospectively reviewed data obtained over 6 months
prior to IVA treatment in 21 eyes from 21 patients. Mean age
was 59.1+6.5 years. Fifteen patients (71.4%) were male.
Mean number of IVR injections before switching to IVA
was 6.1+1.4. There was SMD in 7 patients (33.3%), CME in
12 patients (57.1%) and DRT in 2 patients (9.5%). During
follow-up, cataract requiring surgery was developed in only
2 patients (9.5%) while no glaucoma development was
observed. Table 1 presents demographic data of patients.

Mean CMT value was found to be 426.3+91.7 pum at
baseline, 417.6+80.8 um after IVR treatment and
285.7+46.8 um on month 6 after IVA treatment. The
decrease in CMT was found to be statistically significant
(p<0.001) (Table2).

Mean BCVA was found to be 0.5+0.3 Logmar at baseline,
0.3+0.2 Logmar after IVR treatment and 0.16+0.15 Logmar
on month 6 after IVA treatment. The improvement in
BCVA was found to be statistically significant (p<0.001)
(Table 2).
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Table 1: Demographic characteristics of patient (n=21)
(IVR: Intravitreal ranibizumab, [VA: Intravitreal
aflibercept, DME: Diabetic macular edema, SMD: Serous
macular detachment, CME: Cystoid macular edema, DR:
Diffuse retinal thickening)

Age (year) 59.14+6.5
Gender (male[%]) 15 [71.4%)]
Mean HbAlc (mg/dl) 7.8£1.4
Number of IVR injections 6.1x1.4
Number of IVA injections 3.3+0.5
DME type

SMD 7 [33.3%]

CME 12 [57.1%]

DRT 2 [9.5%]
DRP tipi

Proliferative [%] 2 [9.5%)]

Non-proliferative [%] 19 [90.5%)]
Cataract formation [%] 2 [9.5%)]
Glaucoma[%] -
Insiilin use [%] 15 [71.4%)]

When treatment response was assessed according to DME
type, it was observed that, compared to other DME types
(SMD and CME), the cases with DRT was associated to
better response to IVA treatment regarding anatomic
outcome (decreased CMT) (p=0.044) (Picture 1). A
similar trend was observed in visual acuity gain but did
not reach statistical significance (p=0.079) (Picture 2).

When we assessed independent effects of several predictors
(age, gender, HbA1c, number of injections etc.) on CMT by
using a multivariate linear regression model, it was found
that number of IVA injections and age were strongest
predictors influencing on final CMT (B= -53.8,p=0.002; B=
-4.4,p=0.004; respectively).

In the same analysis, it was found that DME type (B=0.206,
p<0.001), HbAlc level (B= -0.036,p=0.041) and CMT value
at presentation (B=0.001,p=0.001) were predictive for
final BCVA.

Table 2. The changes in CMT and BCVA over time (CMT: central macular thickness and BCVA: Best corrected visual
acuity IVR: Intravitreal ranibizumab, IVA: Intravitreal aflibercept)
Baseline Post-IVR IVA IVA IVA IVA P value
(month 1) (month 2) | (month 3) | (month 6)
Mean CMT (um) 426.3£91.7 | 417.6+£80.8 | 325.4+60.3 | 291.8£58.9 | 283.5+41.1 | 285.7+46.8 <0.001
Mean BCVA (Logmar) 0.51+0.30 0.37+0.22 0.29+0.22 0.19+0.14 0.18+0.16 0.16+0.15 <0.001
Zamanla SMK dedigimi
. DMO Tipi
G —
i I
T T T T

Picture 1. Baseline, 2=After IVR treatment, 3=month 1 after IVA treatment, 4=
month 2 after IVA treatment, 5= month 3 after IVA treatment, 6= month 6 after IVA
treatment. CMT change over time according to DME type; it can be seen that
BCVA was worsened after IVR therapy and responded to IVA treatment partially.
(IVR: Intravitreal ranibizumab, IVA: Intravitreal aflibercept, DME: Diabetic
macular edema, SMD: Serous macular detachment, CME: Cystoid macular
edema, DRT: Diffuse retinal thickening, BCVA: Best corrected visual acuity)).
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Zamanla EDGK degisimi

EDGK Logmar

Picture 2. 1= Baseline, 2=After IVR treatment, 3=month 1 after IVA treatment,
4= month 2 after IVA treatment, 5= month 3 after IVA treatment, 6= month 6 after
IVA treatment. BCVA change over time according to DME type; it can be seen that
BCVA was worsened after IVR therapy and responded to IVA treatment partially.
(IVR: Intravitreal ranibizumab, IVA: Intravitreal aflibercept, DME: Diabetic
macular edema, SMD: Serous macular detachment, CME: Cystoid macular
edema, DRT: Diffuse retinal thickening, BCVA: Best corrected visual acuity)

DISCUSSION

In current literature, there are studies addressing switch to
IVA treatment in DME cases refractory to IVR or IVB
treatment. In majority of these studies, visual and anatomic
success was reported after treatment. 0111213141516 Qur results
also favor previous findings. This effect may be due to
different characteristics of aflibercept when compared to
other 2 anti-VGEF agents. Aflibercept binds to VGEF-A in a
more sustained manner with higher affinity when compared
to bevacizumab and ranibizumab. In addition, unlike other
two anti-VGEF agents, aflibercept also inhibits VGEF-B and
platelet-derived growth factor (PDGR).Y It has been reported
that PDGF is increased together with VGEF in humor
aqueous in DME and that it may play role in the DME
pathogenesis.*®

On the other hand, in a study by Rahimy et al., anatomic
success was observed following IVA treatment but visual
gain did not reach statistical significant11.* This may be due
to time to switching IVA treatment and photoreceptor
damage that might have been developed during this period.
Authors reported mean number of IVR/IVB injections as
13.7 before IVA treatment. This figure was 6.1+1.4 in our
study. In this perspective, we think that it is important to
identify refractory DME in optimal time and to switch
another anti-VGEF agent early by defining poor responders.

In our study, another striking finding was that the response
to IVA treatment varies according to DME type. We
observed that IVR was relatively inadequate in cases with
DRT wit better response to IVA treatment. This may be due
to longer half-life of aflibercept in vitreous (7.13 days in
aflibercept vs. 4.75 days in ranibizumab) and better
penetrance to retina in aflibercept. However, this finding
should be interpreted cautiously due to smaller sample size
in our study.

In our study, it was observed that number of IVA injections
was most effective parameter on reduced CMT. However,
we detected that other parameters (DME type, HbAlc, and
baseline CMT) rather than number of IVVA injections played
key role in CMT reduction. The DRT cases were particularly
interesting. The BCVA values improved at a certain level.
This may be photoreceptor damage in DRT cases. We think
that the decision to switch with another intravitreal agent
should be made more quickly.

To best of our knowledge, there is no study addressing
DME type and anti-VGEF response following switch or
predictive factors in these patients.
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In addition, all patients received VB and/or 1\VVR treatment
before switch in all studies in the literature; however, only
IVR treatment was used before VA treatment in our study.
This is first study in this perspective.

The major limitations are retrospective design and small
sample size in this study. Not all patient received 5 loading
dose as recommended in the protocol; thus, this may
represent another limitation.

In conclusion, IVA seems as a safe and effective
treatment alternative in DME cases refractory to IVR
treatment.

REFERENCES

1. Eser E, Kayikgioglu O. Diyabetik makula ddeminde 20 mg ve 4
mg intravitreal triamsinolon enjeksiyonunun etkinlik ve yan
etkilerinin kargilastirilmasi. Ret-Vit 2007;15:253-257.

2. TURDEP-Il 2010: Prof. Dr. ilhan SATMAN ve TURDEP-II
Caligma  Grubu. http://turkendokrin.org/files/file/ TURDEP_
11_2011.pdf.

3. Xie XW, Xu L, Wang Y X, et al. Prevalance and associated factors
of diabetic retinopathy. The Beijing Eye Study 2006. Graefes Arch
Clin Ophthalmol 2008;246:1519-1526.

4. Wong TY, Cheung N, Tay WT, et al. Prevalence and risk factors
for diabetic retinopathy: the Singapore Malay Eye Study.
Ophthalmology 2008;115:1869-1875.

5. Kaynak S. Diabetik Makiiler 6dem ve Kanita dayali Tedavi
Secenekleri. Ret-Vit 2012;20:157-175.

6. Mathew C, Yunirakasiwi A, Sanjay S. Updates in the management
of diabetic macular edema. J Diabetes Res 2015;2015:794036.

7. Rajendram R, Fraser-Bell S, Kaines A, etal. A 2-year prospective
randomized controlled trial of intravitreal bevacizumab or laser
therapy (BOLT) in the management of diabetic macular edema:
24-month data: report 3. Arch Ophthalmol. 2012;130(8):972-9.

8. Nguyen QD, Shah SM, Khwaja AA, et al. Two-year outcomes of

the ranibizumab for edema of the mAcula in diabetes (READ-2)
study. Ophthalmology. 2010;117(11):2146-5.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Wells JA, Glassman AR, Ayala AR, et al. ; Diabetic Retinopathy
Clinical Research Network. Aflibercept, Bevacizumab, or
Ranibizumab for Diabetic Macular Edema: Two-Year Results
from a Comparative Effectiveness Randomized Clinical Trial.
Ophthalmology. 2016;123(6):1351-9.

Shah CP, Heier JS. Aflibercept for Diabetic macular edema in
Eyes previously Treated With Ranibizumab and/or Bevacizumab
May Further Improve Macular Thickness. Ophthalmic Surg Lasers
Imaging Retina.2016;47(9):836-9.

Lim LS, Ng WY, Mathur R, et al. Conversion to aflibercept for
diabetic macular edema unresponsive to ranibizumab or
bevacizumab. Clin Ophthalmol. 2015;9:1715-18.

Klein KA, Cleary TS, Reichel E. Effect ofaflibercept onrecalcitrant
diabetic macular edema. IntJ Retina Vitreous. 2017;3:16.

Mira F, Paulo M, Henriques F, et al. Switch to Aflibercept in
Diabetic Macular Edema Patients Unresponsive to Previous Anti-
VEGF Theraphy.JOphthamol.2017;2017:5632634.

Ashraf M, Souka AA, Elkayal H. Short-term effects of Early
switching to Ranibizumab or Aflibercept in Diabetic Macular
Edema Cases with Non-response to Bevacizumab. Ophthalmic
Surg Lasers Imaging Retina. 2017;48(3):230-236.

Bahrami B, Hong T, Zhu M, et al. Switching theraphy from
bevacizumab to aflibercept fort he management of persistent
diabetic  macular edema. Graefes Arch Clin  Exp
Ophthalmol.2017;255(6):1133-1140.

Chen YY, Chang PY, Wang JK. Intravitreal Aflibercept for Patients
With Diabetic Macular Edema Refractory to Bevacizumab or
Ranibizumab: Analysis of Response to Aflibercept. Asia Pac J
Ophthalmol (Phila). 2017;6(3):250-255.

Topal T, Kar T, Yildirim Y, et al. Bevacizumab/Ranibizumab
tedavisine Direngli Yas Tip Yasa Bagli Makula Dejenerasyonunda
Aflibercept Etkinliginin Degerlendirilmesi. Turk J Ophthalmol
2017;47:133-137.

Noma H, Mimura T, Yasuda K, et al. Aqueous Humor Levels of
Soluble Vascular Endothelial Growth Factor receptor and
Inflammatory ~ Factors in  Diabetic  Macular Edema.
Ophthalmologica.2017;238(1-2):81-88.

Rahimy E, Shahlaee A, Khan MA, et al. Conversion to Aflibercept

After Prior Anti-VEGF Theraphy for Persistent Diabetic Macular
Edema. AmJOphthalmol.2016;164:118-127.


http://turkendokrin.org/files/file/TURDEP_

