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Abstract

Introduction: Diabetic macular oedema (DMO) is a major cause of visual loss in the
diabetic population. There are several treatment options for DMO, including intra-
vitreal anti-vascular endothelial growth factor (anti-VEGF) injections, which have
been shown to improve visual outcomes. Good compliance to treatment regimens
is associated with greater visual benefit.

Purpose: To estimate dropout rates and the associated reasons among DMO patients
on three different anti-VEGF treatments.

Study design: Aretrospective review of patients with DMO who were on bevacizumab,
ranibizumab and aflibercept therapy from January 2014 to December 2016.
Materials and methods: Patients with DMO on anti-VEGF treatment in a private oph-
thalmology center were identified via an electronic database. Data on Malaysian
residents aged 18 years or older were included. Foreign residents, the deceased,
and those whose care had been transferred to another center were excluded from
further analysis. Telephone interviews were then conducted with these patients
based on a standard questionnaire to identify reasons for non-compliance.

Results: This study included 134 patients. The overall lost to follow-up rate was
56.0% (75/134). After excluding the deceased, those who opted for treatment at
an alternative center, and uncontactable patients, 47 (35.1%) were then identified
as drop-outs. Financial constraint was the most common reason cited by 38.3%
patients (18/47) and was highest in the bevacizumab group (88.9%, 16/18). The
second most common reason was lack of perceivable change in vision (25.5%). In
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addition, 19.1% opted to stop treatment due to logistical difficulties and 12.8% of
patients were satisfied with their stable visual acuity. Lastly, 4.3% were unable to
continue with treatment due to poor general health.

Conclusion: The dropout rate of 35.1% is higher than in previous publications from
other countries. This study clarifies the challenges face by some Malaysian patients
in seeking treatment for what is often a chronic disease. These results have implica-
tions on designing ways to assist patients’ cooperation with the standard of care.

Keywords: anti-VEGF therapy, diabetic macular oedema, dropout rate, intravitreal
injections, Malaysia, patient compliance

Abstrak

Pengenalan: Edema makula diabetes (DMO) merupakan salah satu punca
kemerosotan daya penglihatan dalam kalangan pesakit diabetes. DMO boleh dirawat
dan suntikan faktor pertumbuhan endotel anti-vaskular intravitreal (anti-VEGF)
merupakan salah satu cara perawatan DMO yang sudah terbukti keberkesanannya
dalam usaha pemulihan daya penglihatan. Sesungguhnya, pematuhan rapi rejimen
rawatan amat penting dan berkait rapat dengan usaha pemulihan daya penglihatan
seseorang.

Objektif kajian: Menganggar kadar dan sebab-sebab pemberhentian rawatan dalam
kalangan pesakit DMO bagi tiga cara perawatan anti-VEGF yang berbeza.

Reka bentuk kajian: Kajian retrospektif terhadap pesakit-pesakit DMO yang
mendapatkan rawatan DMO melalui suntikan bevacizumab, ranibizumab, dan
aflibercept dari Januari 2014 sehingga Disember 2016.

Instrumen dan kaedah kajian: Pesakit-pesakit DMO yang mendapatkan rawatan
anti-VEGF di sebuah pusat rawatan oftalmologi swasta telah dikenal pasti melalui
akses kepada pangkalan data elektronik yang sedia ada. Pesakit-pesakit yang telah
dikenal pasti merangkumi warganegara Malaysia yang berumur 18 tahun dan ke
atas. Warganegara asing, pesakit-pesakit yang telah meninggal dunia, dan pesakit-
pesakit yang telah dipindahkan ke pusat rawatan yang lain telah dikecualikan
daripada kajian ini. Pesakit-pesakit yang telah dikenal pasti kemudiannya telah
ditemu ramah berpaksikan soalan-soalan yang telah ditetapkan dalam kajian ini
bagi memahami sebab-sebab permberhentian rawatan.

Hasil kajian: Bagi menjayakan kajian ini, seramai 134 pesakit telah dikenal pasti.
Daripada 134 pesakit tersebut, 75 pesakit (56.0%) telah dikenal pasti sebagai pesakit
yang telah menghentikan rawatan. Setelah mengecualikan pesakit-pesakit yang
telah meninggal dunia, pesakit-pesakit yang telah menukar pusat rawatan dan
pesakit-pesakit yang gagal dihubungi, 47 pesakit (35.1%) telah disahkan sebagai
pesakit yang telah menghentikan segala rawatan. Masalah kewangan merupakan
antara sebab utama bagi pemberhentian rawatan dengan kadar sebanyak 18 pesakit
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(38.3%) dan masalah ini paling ketara dalam kalangan pesakit yang mendapatkan
suntikan bevacizumab (88.9%, 16/18). Antara sebab lain ialah kurang perubahan
dalam daya penglihatan (25.5%) dan kekangan logistik (19.1%). Selain itu,
sesetengah pesakit (12.8%) telah menghentikan segala rawatan kerana berpuas hati
dengan daya penglihatan yang sedia ada. Akhir sekali, sesetengah pesakit (4.3%)
telah menghentikan segala rawatan kerana masalah kesihatan.

Kesimpulan: Kadar pemberhentian rawatan sebanyak 35.1% yang telah direkodkan
adalah lebih tinggi berbanding penerbitan negara-negara lain. Kajian ini
menjelaskan kekangan yang dihadapi oleh warganegara Malaysia dalam usaha
merawat penyakit kronik ini. Hasil kajian ini mempunyai implikasi dalam usaha
menggalakkan kerjasama pesakit.

Kata kunci: anti-vaskular intravitreal, edema macula diabetes, kadar pemberhentian,
suntikan intravitreal, Malaysia, pematuhan rejimen rawatan

Introduction

Diabetic macular oedema (DMO) is a major cause of visual loss in the diabetic
population.! The global prevalence of DMO is estimated to be about 7.48% among
diabetic patients.? In Southeast Asia, the prevalence has been estimated at
1.4-7.2%.% Especially in developing countries, patient education and awareness of
diabetic eye diseases is still limited.**¢

Specifically in Malaysia, there has been an increase in the prevalence of diabetes
among Malaysian adults, with the national prevalence estimated at 18.3% in 2019."
The 2007 Diabetic Eye Registry reported the latest known national data on diabetic
eye diseases, where 38.2% of diabetic Malaysians had some form of diabetic
retinopathy, while an estimated 11.9% had evidence of diabetic maculopathy.t The
Malaysian National Eye Survey (NES Il) in 2014 reported that diabetic retinopathy
was the second most common cause of blindness.®

Current treatment options for DMO include intravitreal anti-vascular endothelial
growth factor (anti-VEGF) injections, intravitreal steroid implants or injections,
and laser photocoagulation. Anti-VEGF agents have been shown to improve visual
outcomes.” The types of anti-VEGF agents available for DMO treatment at the time
of this study were bevacizumab (Avastin®; Roche, Basel, Switzerland), ranibizumab
(Accentrix®; Alcon Novartis, Mumbai, India), and aflibercept (Eylea®; Bayer, Berlin,
Germany). It has also been shown that compliance to anti-VEGF agents is associated
with an improvement in clinical outcome.'* It is therefore important to identify
potential barriers that may hinder patients from achieving optimal visual recovery.
The most cited reason for non-compliance to anti-VEGF therapy is lack of funding.'*
¥ Other reasons include disease chronicity and lack of commitment in attending
injection clinics,’* other illnesses,'? the psychological burden from the stress of
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receiving intravitreal injections,’®* and decreasing baseline vision.**

The aim of this study is to evaluate reasons for patients dropping out of an
anti-VEGF treatment regimen in a private ophthalmology center in Malacca,
Malaysia. Identifying the causes of non-compliance will facilitate the formulation of
appropriate patient-assistance strategies.

Materials and methods

All patients with DMO on anti-VEGF therapy from January 2014 to December 2016
at Southern Specialist Eye Centre (SSEC), a private eye center in Malaysia were
identified from an electronic database. Institutional Review Board approval for the
study was granted by the International Specialist Eye Centre (Reference No: 1/2020).

The socioeconomic factors affecting foreign residents may be significantly
different and would require a separate study to investigate. Therefore, in order to
reflect the local health care context, only Malaysian patients aged 18 years and older
were included. Those who failed to attend review and/or treatment appointments
for 6 months were identified as lost to follow-up (LTF)>. However, to determine the
number of dropouts (i.e., those who should have been but were not under ongoing
ophthalmic care), deceased patients, those whose care was transferred to another
center or who were uncontactable, were excluded from further analysis.

A telephone interview was conducted with these patients based on a standard
questionnaire to identify reasons for non-compliance. It was carried out by a single
state registered nurse fluent in Malay, English, and Chinese. She was therefore able
to conduct the interview in the patient’s language of choice. Informed consent was
obtained verbally at the start of the phone conversation. After a brief introduc-
tion to the study, the patient or a caretaker was asked an open-ended question
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Fig. 1. Reasons for dropout.
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as to why they had stopped attending for treatment. Their responses were then
classified under the following categories: financial constraints, poor general health,
no perceivable change in vision, change of treatment center, logistical difficulties,
satisfaction with stable or improved vision, or deceased.

The medical charts of these patients were reviewed to obtain data on gender,
age, laterality, visual acuity, anti-VEGF agent, number of injections administered,
and duration of treatment. Statistical analysis was performed using the one-way
ANOVA and unpaired t-test where appropriate.

Results

From January 2014 to December 2016, there were 162 patients at SSEC who were
identified as being on anti-VEGF therapy for DMO. One hundred thirty-four patients
were Malaysians and included for analysis. Patient demographics are summarized
in Tables 1 and 2.

A total of 75 patients (56.0%) were found to have been LTF. Twelve of 75 patients
(16.0%) opted to continue treatment at an alternative center, where an eye center
closer to home was a more convenient option. Eight patients (10.7%) were reported
deceased and a further eight (10.7%) were uncontactable. These three groups were
not considered for further analysis. The final result for the remaining 47 (35.1%), the

Table 1. Patient demographics relative to gender

Gender Number of patients who Number of patients | Total number of
continued treatment lost to follow-up patients

Female 29 (29.2%) 48 (64%) 77 (57.5%)

Male 30 (50.8%) 27 (36%) 57 (42.5%)

Total 59 75 134

Table 2. Patient demographics relative to age group

Age group Num.ber of patients who Number of patients Tot?l number of
continued treatment lost to follow-up patients

31-40 2 9 11

41-50 4 12 16

51-60 15 22 37

61-70 23 23 46

71-80 15 9 24

Total 59 75 134
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Fig. 2. Reasons for dropout relative to anti-VEGF agents.

Table 3. Number of injections and duration (months) of treatment by group

Reason for dropout | Number of injections Treatment duration
(mean % SD) (mean % SD)

Financial 5.0+2.8 9.4+7.3

constraints

No perceivable 6.9+3.6 9.9+7.1

change in vision

Logistical difficulties | 2.7+2.9 7.2+£6.8

Satisfied with stable | 5.3+1.6 12.0+5.9

visual acuity

Poor general health | 2.5+0.7 4.0+2.0

dropouts, is illustrated in Figure 1. Every patient was treatment naive. The overall
mean duration of treatment was 9.9 months (SD 7.1).

Financial constraint was the most common reason for not continuing with
treatment. The average number of injections before dropout is shown in Table 3 and
the differences between groups were statistically significant (p = 0.0262).

The overall percentages of dropouts relative to drug types were 74.5% (35/47)
for bevacizumab, 14.9% (7/47) for ranibizumab, and 10.6% (5/47) for aflibercept.
Figure 2 illustrates the reasons for dropping relative to anti-VEGF agent. These
differences were statistically significant (p = 0.0275). This was determined based on
the medication that the patient had received at the last visit.

The finding that stands out is that among those who cited financial constraints
as their reason for withdrawing from the course of treatment, 88.9% (16/18) were



Non-compliance among DMO patients on anti-VEGF therapy in Malaysia 97

Table 4. Visual acuity (EDTRS) change by group

Reason for drop-out Baseline VA | Final VA szange n p-Value
Financial constraints 26.69+26.77 | 38.65+29.68 | 11.96 + 14.51 | 0.0086

No perceivable change 35.38+24.89 | 38.63+21.72 | 2.63+13.91 | 0.3484
in vision

Logistical difficulties 32.27+32.74 | 27.5+34.03 |-11.00+ 0.3067
14.32

Satisfied with stable VA 60.00+25.90 | 74.44+7.68 |14.44+27.23 | 0.0642

Poor general health 60.00+7.07 |62.50+3.54 |2.50+3.54 0.3492

on bevacizumab. The mean number of injections before dropout was 6.2 injections.
The remaining two patients on aflibercept and ranibizumab had received three
injections each. The majority (15 patients) were self-funded, whilst the rest had
medical insurance cover. Also of note, two patients were switched from ranibizumab
to bevacizumab for financial reasons. In addition, one patient whose vision did not
improve with bevacizumab was switched to aflibercept.

Discussion

In this study, just over a third of patients on anti-VEGF regimens for DMO did not
sustain treatment as advised. This is higher than previously reported rates ranging
from 15-25% in studies conducted in Cairo, Paris, Munich, and Pennsylvania.l*4

Several reasons could account for this higher-than-expected number. In
Malaysia’s dual-tier healthcare system, private specialist centers such as SSEC are
not funded by the government. Medical expenses are largely covered by private
medical insurers or out-of-pocket spending.’® It is therefore no surprise that the
reason for a third of patients giving up on treatment was financial. Where thereis out-
of-pocket expense, high drug cost is associated with lower treatment compliance.’”
% Furthermore, 16 of 18 of these patients were on bevacizumab, which is the most
affordable anti-VEGF agent available. It is likely that those in lower socioeconomic
brackets opted for bevacizumab and found it difficult to maintain therapy even at
the reduced price point. In order to encourage such patients to persevere, the cost
of bevacizumab would have to be lowered even further. This is especially needful
since, as a group, there was significant improvement in vision.

One-quarter of patients assumed that anti-VEGF therapy had failed due to a lack
of visual acuity improvement. They arrived at this conclusion after an average of
6.9 injections and did not consider it worthwhile to persevere. On the other hand,
over a tenth were satisfied with their visual gains and thought that subsequent
review or treatment was no longer necessary. This may reflect the general popu-
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lation’s understanding of DMO and its management. The former should be aware
that, in the absence of other factors such as macular ischemia, functional and
anatomical improvement may take more time. The latter need to understand
that maximum benefit may have not been achieved and there is a possibility of
regression if not adequately treated. More effective patient education might lead
to improved motivation to continue with treatment. It is therefore important to
note that compliance and awareness of DMO management is associated with the
patient’s views and behavior towards the management of diabetes.?® This is where
more rigorous clinical counselling including the distribution in up-to-date patient
information on various media platforms may prove helpful. Perhaps another
approach towards improving compliance in DMO patients would be to encourage
multidisciplinary collaboration between ophthalmologists and other healthcare
professionals involved in the care of diabetic patients.?* Adequately trained retinal
counsellors made up of nurses, optometrists, and other paramedical professionals
could lend ongoing support to patients along their treatment journey.

Being an ambulatory ophthalmology center that receives many out-of-state
patients, it is expected that among those who reported logistical difficulties, 10
out of 12 live between 40 and 190 km away. Longer-acting agents such as steroid
implants should alleviate the burden of frequent visits if there are no contraindica-
tions.?>2* Shared care between retinal specialists and local general ophthalmolo-
gists may also be considered. It is of concern that this group had lost vision during
the course of therapy. Although not statistically significant, it does raise the point
that easier accessibility to treatment should be considered in any effort to improve
outcomes.

To date, this is the only known study analyzing reasons for non-compliance
with anti-VEGF therapy among patients with DMO in a private health care setting
in Malaysia. The information gained should be helpful in formulating strategies for
assisting individuals with DMO to persevere with therapy.

There are afew limitations to this study. First, this is a single-center study covering
the southern region of Malaysia and the results may not be representative of the
whole nation. Second, 15% of patients were not contactable because telephone
numbers held on the electronic medical records were invalid. However, an 85%
response rate was considered by the authors to be sufficient for useful conclusions
to be drawn.

Malaysia comprises people from a wide range of cultural and socioeconomic
backgrounds. For future study, it would be important to note how such factors are
associated with treatment compliance. Optimal ophthalmic care is vital as part of
the ongoing effort to reduce morbidity among the diabetic population of Malaysia.
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