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ABSTRACT
Aim: To evaluate the role of intravitreal Ranibizumab injection at monthly interval for six doses along 

with single dose of intravitreal dexamethasone implant at first sitting of Ranibizumab in patients with 
refractory diabetic macular edema (DME).

Methodology: Thirty eyes of 30 patients were selected in our Malda medical college with refractory 
DME. After proper history taking and required systemic examinations, each patient underwent detailed 
ophthalmic examination, including best corrected visual acuity (BCVA), intraocular pressure measurement, 
slit lamp examination, fundal evaluation by indirect ophthalmoscopy, 78D, 90D lens. Spectral domain 
optical coherence tomography (SD-OCT) has been used to evaluate central macular thickness (CMT) in 
each patient. After proper informed consent, 0.05 mg Ranibizumab along with 0.7 mg dexamethasone 
implant were injected intravitreally in each patient at first sitting, followed by intravitreal Ranibizumab for 
five more doses at one month interval, and all baseline investigations were repeated at one month after the 
first sitting as well as one month after the last dose of intravitreal Ranibizumab.

Results: Postoperatively, 21 patients out of 30 had shown encouraging results as far as both improvement 
in BCVA and reduction in central macular thickness (CMT) were concerned.

Conclusion: Intravitreal Ranibizumab combined with intravitreal dexamethasone implant might be a 
useful tool to deal with refractory diabetic macular edema (DME).
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best corrected visual acuity, central macular thickness,  

spectral domain optical coherence tomography.
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INTRODUCTION

About 7% of all diabetic patients across 
the globe have diabetic macular ede-
ma (DME) with resultant variable ef-
fects on visual acuity (1). Multiple 
factors are involved in its pathogene-

sis and hence it requires a multi-faceted ma-
nagement protocol. From different studies it is 
seen that chronic persistent DME accounts for 
almost 50% of total DME (2, 3) and its manage-
ment becomes a challenge to every ophthalmo-
logist. Upregulation of VEGF, intercellular adhe-
sion molecule (ICAM-1) and several other 
cytokines evokes the initiation and propagation 
of DME of which VEGF plays crucial role spe-
cially in very early phase (4, 5). If DME becomes 
persistent, chronic inflammation comes into ac-
tion and more relevant mediators include mono-
cyte chemoattractant protein-1(MCP-1), tumour 
necrosis factor-alpha (TNF-a), interleukin-6 
(IL-6), interleukin-8 (IL-8), etc (6, 7). Oxidative 
stress is the main culprit that generates an enor-
mous amount of reactive oxygen species (ROS), 
which in turn stimulate different notorious meta-
bolic pathways, ultimately leading to further in-
crease in vascular permeability because of peri-
cyte loss as well as basement membrane damage 
thus having diffuse macular edema (8).

 Nowadays, intravitreal anti-vascular endo-
thelial growth factor (anti-VEGF) agents such as 
Ranibizumab and Bevacizumab become the gold 
standard treatment option for DME, which has 
already surpassed green laser photocoagulation 
as far as treatment efficacy is concerned. But to 
be frank, a significant proportion of patients with 
chronic persistent DME remain refractory to 
anti-VEGF even after multiple doses (9, 10).

Persistent refractory DME causes lethal ef-
fects to retina, including photoreceptors, and 
hence, culminates in irreversible visual loss (11). 
The main strategy to deal with such conditions 
includes doing retinal photocoagulation in un-
treated areas after having widefield digital fundus 
angiography, switching between anti-VEGF 
agents, intravitreal steroid preparation, pars 
plana vitrectomy or combination therapy.

  Anti-VEGF agents differ from each other in 
terms of molecular structures and their pharma-
cologic targets. Ranibizumab is a smaller mole-
cule compared to Bevacizumab and has got no 
Fc fragment, but both of them inhibit all isoforms 

of VEGF-A, whereas Aflibercept, being a recom-
binant fusion protein, is mimic of VEGF receptors 
1 and 2 and is fused to the Fc domain of human 
IgG1 molecule and inhibits all isoforms of VEGF-B 
and placental growth factor (PIGF) in addition to 
VEGF-A (12). VEGF trap has been found to be 
noticed whenever Aflibercept is used because of 
which its duration of action (4-8 weeks) is longer 
than that of Ranibizumab or Bevacizumab (four 
weeks); however, newly approved brolucizumab 
has more prolonged effects up to 12 weeks. This 
explains why switching of drugs is often advo-
cated.

As inflammation triggers vascular proliferation 
and/or leakage to produce DME, monotherapy 
with anti-VEGF agents may prove unsatisfactory. 
Steroid agents put inhibitory effects on inflam-
matory cascades in multiple ways by downregu-
lating other cytokines apart from VEGF to restore 
blood-retinal barrier and, as a result, they are 
often prescribed for refractory DME. Most com-
monly fluocinolone acetonide insert (non-biode-
gradable) and dexamethasone implant (biode-
gradable) are being used.

Pars plana vitrectomy (PPV) with or without 
internal limiting membrane (ILM) peeling washes 
out VEGF and other cytokines from the retina 
while debulking vitreous cavity due to which 
oxygen from anterior segment can easily nourish 
ischaemic retina, leading to reduction of macular 
oedema. Hence, vitrectomy might be the solu-
tion of some refractory DME (13, 14).

Combination therapies are employed in cer-
tain cases of refractory DME because of its mul-
tifactorial pathogenesis (15). Some studies had 
shown a better outcome when bevacizumab 
with triamcinolone were placed in combination 
therapy (16), while other studies failed to report 
the same beneficial effects [17). Specially in pha-
kic eyes ranibizumab along with laser photocoa-
gulation is believed to be superior to intravitreal 
triamcinolone acetonide (IVTA) with laser, owing 
to the several adverse effects of TA and this was 
revealed by a comparative study (18). Mean-
while, the MEAD study had shown at least 15-let-
ter improvement in best corrected visual acuity 
(BCVA) from baseline in 22.2% patients who re-
ceived the 0.7 mg dexamethasone implant (19).

The main objective of our study is to evaluate 
the effects of combination therapy of intravitreal 
Ranibizumab and Dexamethasone implant in re-
fractory DME. q
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METHODOLOGY

This hospital based non-randomized retro-
spective interventional study was conducted 

in Malda Medical College from June 2018 to 
May 2019 over a period of one year. The study 
was approved by the institutional ethics commit-
tee and it followed the tenets of the Declaration 
of Helsinki.

Thirty eyes of 30 patients of both sexes were 
included in our study.

For the purpose of investigation, we assumed 
that, if any DME had shown central macular 
thickness (CMT) ≥300 µm in spectral domain, 
optical coherence tomography (SD-OCT) at 
each visit in the first 24 weeks in spite of intra-
vitreal ranibizumab injection at four weeks inter-
val along with two sessions of focal grid laser 
photocoagulation during that period that should 
be regarded as refractory DME. 

The following inclusion criteria were used: 
age more than 18 years; patient’s informed con-
sent; and patients with refractory DME as de-
fined by investigators.

Exclusion criteria included any known hyper-
sensitivity to above drugs; history of any vitreo 
retinal surgery in the past six months; uncon-
trolled glaucoma; extensive vitreous hemor-
rhage; active uveitis; pregnancy/lactation.

Outcome measures included improvement of 
best corrected visual acuity (BCVA) and reduc-
tion in central macular thickness (CMT).

At first, detailed history was taken about the 
onset of dimness of vision, its progression, along 
with history of diabetes mellitus, dyslipidemia 
and the treatment history of systemic illnesses as 
well as that of DME. Then, systemic examination 
was performed. In the framework of the ophthal-
mological examination, each patient underwent 
BCVA measurement by snellen’s chart, intraocu-
lar pressure (IOP) measurement by Goldmann’s 
applanation tonometry, detailed slit lamp exami-
nation as well as detailed fundal evaluation with 
the help of indirect ophthalmoscopy, 78D and 
90D lens. Then, each patient underwent SD-OCT 
examination to evaluate CMT. After that, every 
patient was advised to go for complete blood 
count, blood sugar estimation, HbA1c recording, 
blood pressure measurement, ECG and needed 
physician clearance for undergoing the proce-
dure. 

Informed consent was received from all pa-
tients after giving details of possible pros and 
cons of both drugs. Then, all patients were given 
intravitreal Ranibizumab and intravitreal Dexa-
methasone (IV-DEX) implant in the study eye in 
the operating room under topical anesthesia and 
strict aseptic measures. Then, after topical moxi-
floxacin eyedrop was prescribed four times daily 
for seven days after injection. All patients were 
examined on day 7 postoperatively to rule out 
any signs of endophthalmitis. Following the same 
protocol, five more doses of intravitreal Ranibi-
zumab were given to each patient at one-month 
interval. BCVA, CMT and intraocular pressure 
(IOP) were measured after one month of the first 
and sixth intravitreal Ranibizumab injection al-
though primary outcome measures were the 
changes in BCVA and CFT from baseline.

If BCVA improves by one line in Snellen’s 
chart and CMT reduces more than 50 microns 
from baseline, it will be taken as clinically signifi-
cant improvement from the investigation’s point 
of view. q

RESULTS

Out of the 30 patients included in the study, 
23 were males and the remaining females. 

All subjects were aged between 30 and 55 years. 
Of all patients, 21 had shown an improvement 
in BCVA and a reduction in CMT.

IntravItreal ranIbIzumab and dexamethasone In refractory dIabetIc macular edema

TABLE 1. Mean, standard deviation, correlation coefficient in relation 
to BCVA 

TABLE 2. Mean, standard deviation, correlation of coefficient in 
relation to CMT
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All data regarding BCVA were converted into 
LogMar chart and then put into paired T test 
using SPSS software. Tables 1, 2, 3 and 4 clearly 
show that there is a definite improvement in 
terms of BCVA correction along with reduction 
in CMT. In all cases, P value remained clinically 
significant (<0.001). q

DISCUSSION

There are no definite defining criteria for re-
calcitrant DME across the world. Diabetic 

macular edema is considered to be refractory 
when either there is no improvement following 
maximum numbers of intravitreal anti-VEGF in-
jections or maximally applied laser photocoagu-
lation and intravitreal injections of anti-VEGF/TA 
remains unsuccessful (20-22). Given that DME is 
multifactorial in origin, it is very difficult to ma-
nage with the help of any single modality of 
treatment.

 Follow-up collected data clearly highlight 
that intravitreal ranibizumab at one-month inter-
val along with application of single slow-release 
intravitreal dexamethasone implant at first sitting 
have shown good result in the treatment of re-
fractory DME because both BCVA had improved 
as well as CMT has been significantly reduced. 
The reduction in CMT corresponded well with 

the improvement in BCVA. Correlation coeffi-
cient remained positive in both parameters one 
month after the first injection as well as one 
month after the last Ranibizumab injection, but 
effects wane too some extent in a later stage, 
which was again proved by the t-test values that 
signify the difference between two groups. Again, 
these findings denote that there was a strong dif-
ference in the two groups in terms of BCVA and 
CMT, which actually reflects the positive impact 
of the intervention on disease outcome. We all 
know that morphological effects precede func-
tional effects and long-standing macular edema 
may distort the macula irreversibly, and that is 
the reason why it should be treated as soon as 
possible.  Shorter the duration of DME, irrever-
sible damage to macula is less likely to occur (23). 
Previous treatments are believed to be regarded 
as a negative factor because irreversible damage 
to the macula might have already happen, as 
proposed by Guigou et al (24).

The main limitations of our study included 
the very short duration and little number of in-
volved patients, although currently a large num-
ber of populations suffer from diabetes mellitus. q

CONCLUSION

Refractory DME constantly challenges both the 
ophthalmologists and physicians, and pa-

tients as far as management is concerned. Se-
veral treatment modalities have been tried either 
as monotherapy or combination therapy but 
with limited success. However, our study of eva-
luation on combined effects of intravitreal Ra-
nibizumab along with Dexamethasone implant 
puts rays of hope in the management of refrac-
tory DME by showing promising results in early 
months. But long-term prospective studies with 
huge number of patients are mandatory to draw 
a decisive conclusion. q
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TABLE 3. T test value and P value by paired T test in relation 
to BCVA

TABLE 4. T test value and P value by paired T test in relation 
to CMT
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