
A M
S JReview ArƟ cle

Australian Medical Student Journal 37

IntroducƟ on
DiabeƟ c macular oedema is a frequent manifestaƟ on of diabeƟ c 
reƟ nopathy and is one of the leading causes of blindness and visual 
acuity loss worldwide. [1] The presence of DME varies directly in 
proporƟ on with the duraƟ on and stage of diabeƟ c reƟ nopathy, with a 
prevalence of three percent in mild non-proliferaƟ ng reƟ nopathy, 38% 
in moderate-to-severe non-proliferaƟ ng reƟ nopathy and 71% with 
proliferaƟ ve reƟ nopathy. [2]

DiabeƟ c macular oedema (DME) is a consequence of micro-vascular 
changes in the reƟ na that lead to fl uid/plasma consƟ tuent accumulaƟ on 
in the intra-reƟ nal layers of the macula thereby increasing macular 
thickness. Clinically signifi cant macular oedema (CSME) is present 
when there is thickening within or close to the central macula with 
hard exudates within 500ђm of the centre of the macula and with 
reƟ nal thickening of at least one disc area in size. [3,4] As measured 
in opƟ cal coherence tomography, central macular thickness (CMT) 
corresponds approximately to reƟ nal thickness at the foveal region 
and can quanƟ taƟ vely refl ect the amount of CSME a paƟ ent has. [5]  
Two diī erent types of DME exist: focal DME (due to fl uid accumulaƟ on 
from leaking micro-aneurysms) and diī use DME (due to capillary 
incompetence  and inner-reƟ nal barrier breakdown). 

DiabeƟ c macular oedema pathogenesis is mulƟ -factorial; infl uenced 
by diabetes duraƟ on, insulin dependence, HbA1C levels and 
hypertension. [6] Macular laser photocoagulaƟ on has remained the 
standard treatment for both focal and diī use DME, based on the 
recommendaƟ ons of the Early Treatment DiabeƟ c ReƟ nopathy Study 
(ETDRS) since 1985. This study showed the risk of CSME decreases by 
approximately 50% (from 24% to 12%) at three years with the use of 
macular laser photocoagulaƟ on. However, the improvement in visual 
acuity is modest, observed in less than three percent of paƟ ents. [3]

Recent research indicates that macular laser therapy is not always 
benefi cial and has limited results, especially for chronic diī use 
DME, [3,7] with visual acuity improving in only 14.5% of paƟ ents.  
[8] Following laser treatment, scars may develop and reduce the 
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likelihood of vision improvement [3] hence alternate treatments for 
DME such as intravitreal triamcinolone (ivT), have been invesƟ gated. 
Intravitreal triamcinolone (ivT)  works  via a number of mechanisms 
including reducing vascular permeability and down regulaƟ ng VEGF 
(vascular endothelial growth factor). AnƟ -VEGF therapies have been 
the focus of recent research, and those modaliƟ es have been shown to 
potently suppress angiogenesis and to decrease vascular permeability 
in ocular disease such as DME, leading to improvement in visual acuity. 
[9] The results of treaƟ ng DME with anƟ -VEGFs are controversial and 
are in need of larger prospecƟ ve RCTs. [10] 

Currently used anƟ -VEGFs include bevacizumab, ranibizumab and 
pegatanib. Ranibizumab has been shown to be superior in treaƟ ng 
DME, both in safety and eĸ  cacy, compared to laser therapy, in several 
studies that include RESTORE, RESOLVE, RISE and RIDE studies. [11-13] It 
has been recently approved by the Food and Drug AdministraƟ on (FDA) 
for treaƟ ng DME in the United States of America. [14] Bevacizumab 
(AvasƟ n®) is a full length monoclonal anƟ body against VEGF, binding 
to all subtypes of VEGF. [10] In addiƟ on to treaƟ ng metastaƟ c colon 
cancer, bevacizumab is also used extensively oī -label for many ocular 
condiƟ ons that include age related macular degeneraƟ on (AMD), 
DME, reƟ nopathy of prematurity  and macular oedema secondary to 
reƟ nal vein occlusion. [15] Documented adverse eī ects of ivB include 
transiently elevated intraocular pressure (IOP) and endopthalmiƟ s. 
[16]  Systemic eī ects associated with ivB injecƟ on include rise in blood 
pressure, thrombo-embolic events, myocardial infarcƟ on (MI), transient 
ischemic aƩ ack and stroke. [16,17] Other signifi cant adverse events of 
bevacizumab when given systemically include delayed wound healing, 
impaired female ferƟ lity, gastrointesƟ nal perforaƟ ons, haemorrhage, 
proteinuria, congesƟ ve heart failure and hypersensiƟ vity reacƟ ons. 
[17] Although not currently approved, a 1.25-2.5mg infusion of ivB is 
used for treaƟ ng DME without signifi cant ocular/systemic toxicity. [15]

 The DRCR.net study (2007) has shown that ivB can reduce DME. [18] 
In addiƟ on, several studies, which have  been carried out on diabeƟ c 
reƟ nopathy paƟ ents with CSME evaluaƟ ng the eĸ  cacy of ivB ± ivT 
versus laser, demonstrated beƩ er visual outcomes with BCVA. [6,19-
21] Meta-analysis of those studies indicated ivB to be an eī ecƟ ve 
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Laser photocoagulaƟ on has remained the standard of treatment 
for diabeƟ c macular oedema (DME) for the past three decades. 
However, it has been shown to be unbenefi cial in chronic diī use 
DME. Intravitreal bevacizumab (ivB) has been proposed as an 
alternate and eī ecƟ ve treatment of DME. This review evaluates the 
evidence behind comparing bevacizumab to laser photocoagulaƟ on 
in treaƟ ng persisƟ ng DME. A structured systemaƟ c search of 
literature, with criƟ cal appraisal of retrieved trials, was performed. 
Four randomised controlled trials (RCTs) supported benefi cial 
eī ects of ivB over laser photocoagulaƟ on. Only one RCT, the 
BOLT study, compared laser to ivB eī ect in persistent DME. The 
results from the study showed signifi cant improvement in mean 
best corrected visual acuity (BCVA) and greater reducƟ on in 
mean central macular thickness (CMT) in the ivB group, with no 
signifi cant diī erence in safety outcome measures.
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Medical Journal of Australia, Cochrane Central Register of Controlled 
Trials, MEDLINE and PUBMED were performed for relevant literature, 
using the search terms diabeƟ c reƟ nopathy, CSME, CMT, bevacizumab 
and laser photocoagulaƟ on. AddiƟ onal informaƟ on from the online 
search engine, Google, was also incorporated. Reference lists of studies 
were then hand-searched for relevant studies/trials. 

SelecƟ on
Results were restricted to systemaƟ c reviews, meta-analysis and 
randomised clinical trials (RCTs). Overall six RCTs were idenƟ fi ed, which 
evaluated the eĸ  cacy of ivB compared to lasers in treaƟ ng DME. [18-
21,23,24] There was also one meta-analysis comparing ivB to non-drug 
control treatment (lasers or sham) in DME. [7] One study was published 
showing pilot study results of the main trial, so the fi nal version was 
selected for consideraƟ on to avoid duplicaƟ on of results. [20,23] 

short-term treatment for DME, with eĸ  cacy waning aŌ er six weeks. [6] 
This review evaluates the evidence behind the eī ect of ivB, compared 
to laser, in treaƟ ng persisƟ ng DME despite standard treatment.

Clinical quesƟ on 
Our clinical quesƟ on for this focused evidence based medicine  arƟ cle 
has been constructed to address the four elements of the problem, the 
intervenƟ on, the comparison and the outcomes as recommended by 
Strauss et al. (2005) [22]. “In diabeƟ c paƟ ents with persistent clinically 
signifi cant macular oedema (CSME) is intravitreal Bevacizumab 
(AvasƟ n®) injecƟ on beƩ er than focal/grid laser photocoagulaƟ on in 
preserving the best-corrected visual acuity (BCVA)?” 

Methodology
Comprehensive electronic searches in the BriƟ sh Medical Journal, 

Name
Year
Place

Study duraƟ on Total 
number of 
eyes

Mean age 
(years)

Inclusion criteria Exclusion criteria

BOLT Study 
[24]
2012
UK

24 months 80 eyes 
(80 
paƟ ents)

64.2 ± 8.8 Age 18 ш years with diabetes mellitus 
(type 1 or 2); Snellen BCVA in the 
study eye ш6/60 or ч6/12; centre-
involving CSME with CMT on OCT of 
270 ђm; at least one prior MLT; media 
clarity, pupillary dilaƟ on and subject 
co-operaƟ on; IOP < 30 mmHg; fellow 
eye BCVA ш 3/60 and has received no 
anƟ -VEGF treatment within the past 
three months and no expectaƟ on of 
such treatment during the study.

Macular ischaemia; macular oedema due 
to a cause other than DME; co-existent 
ocular disease; any treatment for DME in 
the preceding three months; panreƟ nal 
photocoagulaƟ on aŌ er enrolment; HbA1c 
>11.0%; medical history of chronic renal 
failure; BP>170/100 mmHg; thrombo-
embolic event within six months; acute 
coronary syndrome characterisƟ cs on ECG; 
major surgery during study; parƟ cipaƟ on in 
an invesƟ gaƟ onal drug trial; systemic anƟ -
VEGF or pro-VEGF treatment within three 
months of enrolment; pregnancy, breast 
feeding or intenƟ on to become pregnant; 
intraocular surgery; aphakia; uncontrolled 
glaucoma; significant external ocular disease.

Soheilian et 
al. [20]
2009 
Iran

9 months 150 eyes 
(129 
paƟ ents)

61.2 ± 6.1 Clinically signifi cant DME based on 
ETDRS criteria with Snellen BCVA of 
ш6/90 or ч6/12.

Previous panreƟ nal or focal laser 
photocoagulaƟ on; prior intraocular surgery 
or injecƟ on; history of glaucoma or ocular 
hypertension; BCVA of 20/40 or beƩ er 
or worse than 20/300; presence of iris 
neovascularisaƟ on; high-risk proliferaƟ ve 
diabeƟ c reƟ nopathy; significant media 
opacity; monocularity; pregnancy; serum 
creaƟ nine ш 3 mg/dl; uncontrolled diabetes 
mellitus.

Faghihi et al. 
[21] 
2008 
Iran

4 months 130 eyes 
(110 
paƟ ents)

57 ± 7 BCVA equal to or less than 20/40 
(ETDRS chart) (ч0.3 logMAR); Central 
macular thickness (CMT) ш250 ђm.

Macular oedema related to recent 
intraocular surgery or other procedures; 
Vitreous tracƟ on (based on OCT); History 
of any treatment for diabeƟ c reƟ nopathy 
at any Ɵ me or anƟ cipaƟ ng the need for 
panreƟ nal laser photocoagulaƟ on (PRP) in 
the six months following randomisaƟ on; 
uncontrolled 
glaucoma; recent history of arterial 
thrombo-embolic event; poorly controlled 
hypertension.

DRCR Study 
[18]
2007
USA

6 months 109 eyes
(121 
paƟ ents)

65 
(median 
age)

Type I or type II DM; BCVA ш20/320 
and ч20/32; defi nite central macular 
thickening clinically; CMT ш275 ђm.; 
no previous treatment for DME within 
last three months.

Macular oedema due to other causes, 
infl ammatory ocular disease; any treatment 
for DME in the previous three months; PRP 
in the previous four months; Major ocular 
surgery in the previous six months, history 
of PPV; aphakia, uncontrolled glaucoma, 
hypertension.

UK = United Kingdom, USA = United States of America

Table 1. Table showing the individual study characterisƟ cs of relevant RCTs to the current topic of analysis.
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Name
Year
Place

IntervenƟ on’s nature and groups  Follow up visits (weeks) Primary 
outcomes

Trial quality (NHMRC)

BOLT Study 
[24]
2012
UK

1) ivB - given at baseline visit, 6 and 12 weeks, 
prn with every 6 weeks review, thereaŌ er  (n=42)      
2) Laser - given at baseline, prn at 16, 32, 48, 64, 
80 and 96 weeks
(n=38)

ivB - 6, 12, 18, 24, 30, 36, 42, 48, 52                    

Laser -16, 32, 48, 52

BCVA, CMT Level II (RCT)

Soheilian et 
al. [20]
2009 
Iran

1) ivB (1.25mg) given at baseline (n=50)
2) ivB (1.25mg) + IVT (2mg) given at baseline    
(n=50)                      
3) Laser (n=50)                                                   

Re-treatments were performed at 12-week 
intervals as required

6, 12, 24, 36 BCVA Level II (RCT)

Faghihi et 
al. [21] 
2008 
Iran

1) ivB (1.25mg) (n=42)          
2) ivB (1.25mg) + IVT (2mg) (n=41)
3) Laser (n=47)

No re-treatment were given to any of the groups 

6, 16 BCVA, CMT Level II (RCT)

DRCR Study 
[18]
2007
USA

1) MPC at baseline (n=19)
2) ivB (1.25mg) - baseline, week 6 (n=22)
3) ivB (2.5mg) - 
baseline, week 6 (n=24)
4) ivB (1.25mg) - baseline, sham at week 6 (n=22)
5) ivB (1.25mg) - baseline & week 6, MPC at 
week 3 (n=22)

3, 6, 9, 12, 18, 24 BCVA, CMT Level II (RCT)

Table 1 (ConƟ nued). Table showing the individual study characterisƟ cs of relevant RCTs to the current topic of analysis.

One study was excluded because it excluded focal DME paƟ ents. [19] 
The DRCR study (2007) was excluded because it was not designed to 
evaluate if treatment with ivB was benefi cial in DME paƟ ents. [18] A 
meta-analysis by Goyal et al. was also excluded because it evaluated 
bevacizumab with sham treatment and not laser therapy. [7] 

Thus, three relevant RCTs were narrowed down for analysis (Table 
1) in this evidence based medicine review. [20,21,24] However, only 
the BOLT study (2012) evaluated the above treatment modaliƟ es in 
persistent CSME. The other two RCTs evaluated the treatment eĸ  cacies 
in paƟ ents with no prior laser therapies for CSME/diabeƟ c reƟ nopathy. 
Hence, only the BOLT study (2012) has been criƟ cally appraised in this 
report. The study characterisƟ cs of the other relevant RCTs evaluaƟ ng 
ivB versus lasers are represented in Table 1, and where possible will be 
included in the discussion.  

Outcomes 
The primary outcomes of interest are changes in BCVA and CMT, when 
treated with ivB or lasers for DME, whilst the secondary outcomes 
are any associated adverse events. All three studies were prospecƟ ve 
RCTs with NHMRC level-II evidence. Table 1 summarises the overall 
characterisƟ cs of the studies.

CriƟ cal appraisal
The BOLT Study (2010) is a twelve month report of a two year long 
single centre, two arm, randomised, controlled, masked clinical trial 
from the United Kingdom (UK). As such, it qualifi es for NHMRC [25] 
level-II quality of evidence. It is the only RCT that compared the eĸ  cacy 
of ivB with laser in paƟ ents with persistent CSME (both diī use and 
focal DME) who had undergone at least one laser therapy for CSME 
previously. Comparison of study characterisƟ cs of the three RCTs 
chosen are presented in Table 2. 

Major strengths of the BOLT Study compared to Soheilian et al. and 
Faghihi et al. studies include the duraƟ on of study and increased 
frequency of review of paƟ ents in ivB groups. The BOLT Study was a 

UK = United Kingdom, USA = United States of America

Table 2. Summary of the major aspects of the three RCT designs for evaluaƟ ng 
the validity of the studies.

Study 
characterisƟ c

BOLT 
Study 
[24]

Soheilian 
et al. 
[20]

Faghihi 
et al. 
[21]

Comments

Randomised? Yes Yes Yes

RandomisaƟ on 
concealed?

Yes Yes Yes

Blinding? Yes Yes Yes

Clinically 
similar paƟ ent 
populaƟ on in 
intervenƟ on 
groups?

Yes Yes Yes CharacterisƟ cs 
assessed include 
demographics, 
BCVA, CMT, IOP, 
mean duraƟ on of 
diabetes, severity 
of reƟ nopathy

Groups treated 
equally 
apart from 
experimental 
therapy?

No Yes Yes

All paƟ ents 
in the groups 
analysed?

Yes No Yes

Suĸ  cient 
treatment/ 
follow up?

Maybe Perhaps 
not

No
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diī erence between the groups (p=0.13). [24]

We summarised the results of the author’s analysis of the step-wise 
changes in reƟ nopathy grading levels, for further analysis, into three 
categories: deterioraƟ ng, stable and improving (Table 3). As shown in 
the table, we calculated the p-values using the chi-square test between 
both groups for each category. 

two year study, whereas the other two studies’ duraƟ on was limited 
to less than a year (Table 1). Because of its lengthy duraƟ on, it was 
possible to evaluate the safety outcome profi le of ivB in the BOLT 
Study, unlike in the other two studies.

Research has indicated that the eī ects of ivB could last between two 
to six weeks, [6] and the eī ects of lasers could last unƟ l three to six 
months. [3] In BOLT, the ivB group was assessed every six weeks, and 
re-treatment provided with ivB as required, while the laser group were 
followed up every four months ensuring the preservaƟ on of eĸ  cacy 
profi le and its refl ecƟ on in the results. Whereas, in Sohelian et al., 
[20] follow up visits were scheduled every twelve weeks aŌ er the fi rst 
visit, and in Faghihi et al., [21] follow up was at six and sixteen weeks. 
Therefore, there may have been a bias against the eĸ  cacy profi le of 
ivB, given the insuĸ  ciency in the nature of follow up/treatment. Apart 
from the follow up and therapy modaliƟ es, the groups were treated 
equally in BOLT, preserving the analysis against treatment bias.

Weaknesses of the BOLT Study [24] include limited number of paƟ ents: 
80 eyes in total, with 42 paƟ ents allocated to ivB and 38 paƟ ents to 
laser therapy. Of them, in the ivB group, six paƟ ents disconƟ nued 
intervenƟ on; only 37 paƟ ents were included in the analysis at 24 
months and fi ve were excluded as the data was not available. Similarly, 
of the 38 paƟ ents allocated to the laser group, 13 paƟ ents disconƟ nued 
the intervenƟ on; 28 paƟ ents were analysed overall where ten were 
excluded from analysis. However, the BOLT Study performed intenƟ on 
to treat analysis minimizing dropout eī ects. Given these, we feel the 
BOLT Study fulfi lls the criteria for a valid RCT with signifi cant strengths. 

Magnitude and precision of treatment eī ect from BOLT Study

Best corrected visual acuity  outcomes  
Signifi cant diī erence existed between mean ETDRS BCVA at 24 months 
in the ivB group  (64.4±13.3) compared to the laser group (54.8±12.6) 
with p=0.005 (Any p-value <0.05 indicates staƟ sƟ cal signifi cance 
between the groups under comparison). Furthermore, the study 
reports of the ivB group gaining a median of 9 ETDRS leƩ ers whereas 
the laser group gaining a median of 2.5 leƩ ers (p=0.005). Since there 
was a signifi cant diī erence between the duraƟ on of CSME between 
the two groups, the authors of the study performed analysis aŌ er 
adjusƟ ng for this variable. They also adjusted for the baseline BCVA 
and for paƟ ents who had cataract surgery during the study. The mean 
BCVA sƟ ll remained signifi cantly higher in the ivB group compared to 
laser. 

Marked diī erence has also been shown in the proporƟ on of people 
who gained or lost vision between the two treatment groups. 
Approximately, 49% of paƟ ents in the ivB group gained more than or 
equal to ten ETDRS leƩ ers compared to seven percent of paƟ ents in 
laser group (p-value = 0.01). Similarly, none of the paƟ ents in the ivB 
group, compared to 86% in the laser group (p=0.002), lost fewer than 
15 ETDRS leƩ ers. In addiƟ on, the study also implied that BCVA and CMT 
can be maintained long term with reduced injecƟ on frequency of six to 
twelve months. However, the authors also suggest that increasing the 
frequency of injecƟ ons to every four weeks (rather than the six week 
frequency opted in the study) may provide beƩ er visual acuity gains as 
reported in RISE and RIDE studies. [13] 

Central macular thickness outcomes 
The mean change in the CMT over the 24 month period was 
-146±171ђm in ivB group compared to -118±112ђm in the laser group 
(p=0.62), showing staƟ sƟ cally no signifi cant diī erence in ivB/laser 
eī ecƟ vely reducing the CMT. This diī ered from the twelve month 
report of the same study that indicated improvement in CMT in the ivB 
group compared to the laser group. 

ReƟ nopathy
Results of the BOLT Study indicated a trend of reducing reƟ nopathy 
severity level in the ivB group, while the laser group showed stabilised 
grading. However, the Mann-Whitney test indicated no signifi cant 

Table 3. Summary of change in ETDRS reƟ nopathy severity level in the two 
groups between baseline and  twelve months.

ReƟ nopathy 
severity

ivB group
(No. of 
paƟ ents)

Laser 
group
(No. of 
paƟ ents)

Chi-
square

Two-tailed 
p-value

Deteriorated 1 3 0.214 0.64

Stable 23 17 0.038 0.84

Improved 11 5 0.753 0.38

TOTAL 35 25

We aƩ empted to further quanƟ fy the magnitude of ivB treatment 
compared to lasers on the reƟ nopathy severity level by calculaƟ ng the 
number needed to treat (NNT) using the data in Table 3. The results 
showed an absolute risk reducƟ on of nine percent with an NNT of 10.9 
(95% CI indicaƟ ng harm in 21.6 harm to benefi t in 3.6 paƟ ents treated). 
Since the confi dence interval indicates an uncertainty between benefi t 
and harm, this trial does not give suĸ  cient informaƟ on to inform 
clinical decision making regarding change in reƟ nopathy severity levels 
with ivB treatment. 

Safety outcome measures
As menƟ oned, one of the strengths of the BOLT Study is evaluaƟ ng the 
safety profi le of ivB given its two year duraƟ on. The study analysed 
the safety outcomes of macular perfusion and reƟ nal nerve fi bre layer 
(RNFL) thickness in detail. The results indicated no signifi cant diī erence 
in the mean greatest linear diameter  of foveal avascular zone between 
the laser and the ivB group, from baseline or in the worsening of 
severity grades. Similarly, no signifi cant changes in median RNFL 
thickness have been reported between ivB and laser groups. 

At 24 months, the number of observed adverse events, ocular and 
systemic, in the study was low. We have analysed the odds raƟ o (Table 
4) as per the published results in the study. StaƟ sƟ cally signifi cant 
higher chances of having eye pain and irritaƟ on (eighteen Ɵ mes 
greater  risk) during or aŌ er intervenƟ on, sustaining sub-conjuncƟ va 
haemorrhage and of having a red eye (eighteen Ɵ mes greater  risk) was 
found in the ivB group compared to lasers. As can be further inferred 
from the table, no signifi cant diī erences in sustaining other non-ocular 
adverse events, ocular serious adverse events or non-ocular serious 
adverse events including stroke/MI/other thrombo-embolic events 
were found between both the groups.

Clinical applicability of results 
The BOLT Study parƟ cipants were from Moorfi elds Eye Hospital 
(UK) and had comparable demographics and healthcare standards 
to Australia. In the study, both paƟ ent (BCVA, reƟ nopathy severity 
level changes, adverse events) and disease-oriented outcomes (CMT) 
were considered, making the study both theoreƟ cally and pracƟ cally 
relevant, informing both clinicians and researchers of the outcomes. 
Given this, clinical applicability of the results to the Australian 
populaƟ on appears reasonable. All other personnel involved in the 
study (outcome assessors) and imaging technology are available as 
well, making the treatment feasible in our seƫ  ng. 

In Australia, the overall diabeƟ c reƟ nopathy prevalence is 24.5%, [6] 
the staƟ sƟ cs associated with it rise every year due to the progressing 
obesity/diabetes epidemic. Bevacizumab is currently approved under 
the pharmaceuƟ cal benefi ts scheme  for metastaƟ c colon cancer. 
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It is being successfully used ‘oī -label’ for the treatment of ocular 
condiƟ ons including age related macular degeneraƟ on and diabeƟ c 
macular oedema. It costs about 1/40th  the cost of ranibizumab, 
another anƟ -VEGF drug that has current approval for AMD treatment 
in Australia and FDA approval for DME treatment in America. [26] 
Since recent studies indicate no superior eī ect of ranibizumab versus 
bevacizumab in safety and eĸ  cacy profi le in preserving visual acuity, 
[27,28] and since recent NICE guidelines also recommend not using 
ranibizumab for diabeƟ c macular oedema due to high costs involved 
with the administraƟ on of that drug, [29] bevacizumab must be further 
considered and evaluated for cost eī ecƟ veness in rouƟ ne usage in 
clinical pracƟ ce. 

Given the benefi ts with ivB, that is, improved BCVA, no signifi cant 
adverse events and no risk of permanent laser scarring of the reƟ na, 
and the aforemenƟ oned discussion, using ivB in treatment for persisƟ ng 
DME appears to be evidence based, and relaƟ vely safe pracƟ ce. 

Conclusion
The BOLT Study assessed the safety and eĸ  cacy of ivB in persistent 
DME despite previous laser therapy. The power of the study was 0.8 
enabling it to detect BCVA diī erences between two groups. In line 
with many other previous studies evaluaƟ ng ivB’s eĸ  cacy, the results 
indicate signifi cant improvement in the mean ETDRS BCVA, and 
no signifi cant diī erences in severe systemic/ocular adverse events 
compared to the laser group. This study supports the use of ivB in 
paƟ ents with CSME, with adequate precision. However the magnitude 
of the eī ect on changes in the severity of diabeƟ c reƟ nopathy, in CMT 
changes and other adverse events, needs to be evaluated further 
through large prospecƟ ve RCTs. 
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IvB (n=42) Laser (n=38) Odds raƟ o p -Value

Ocular adverse events   

Eye pain/irritaƟ on/watering during or aŌ er injecƟ on 8 0 18.97 0.046

Red eye aŌ er injecƟ on (including sub-conjuncƟ val haemorrhage) 8 0 18.97 0.046

Loss of ш15 or <30 ETDRS leƩ ers (transient/ permanent) 4 4 0.89 0.881

Transient increased IOP >30mmHg 4 0 9 0.14

Floaters aŌ er injecƟ on 2 0 4.75 0.319

Corneal epithelial defi cit 1 0 2.78 0.534

Non-ocular adverse events   

Uncontrolled hypertension 1 0 2.78 0.534

Polymyalgia rheumaƟ ca 1 0 2.78 0.534

GastroenteriƟ s 1 1 0.902 0.942

Anemia 0 1 0.294 0.457

Fall and wrist fractures 0 2 0.171 0.260

Headache, dizziness, Ɵ redness 0 1 0.294 0.457

Ocular serious adverse events   

Increased IOP ш 45 mmHg 1 0 2.78 0.534

Vitreous haemorrhage (non-study eye) 0 1 0.294 0.457

Vitreomacular tracƟ on with macular oedema 0 1 0.294 0.457

Loss of ш30 ETDRS leƩ ers 0 1 0.294 0.457

Non-ocular serious adverse events   

Admission for fall/loss of consiousness 0 1 0.294 0.457

Worsening angina 0 1 0.294 0.457

MI 2 0 4.753 0.319

Coronary artery bypass graŌ 1 0 2.78 0.534

Dyspnoea/chest pain - hospital admission for observaƟ on 1 0 2.78 0.534

Cerebrovascular accident 0 1 0.294 0.457

Total events 40 17   

Table 4: Individual adverse/serious adverse event rates along with analysed odds raƟ o between ivB and laser groups
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