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Abstract

Aims In recent years, intravitreal

triamcinolone acetonide (IVTA) injections have

become widely used in the treatment of

macular oedema. IVTA can cause elevation of

intraocular pressure (IOP), which can be sight

threatening. We carried out a nationwide study,

which aimed to (i) assess the current usage of

IVTA, (ii) estimate the incidence of ‘severe’ IOP

rise following IVTA, in routine practice.

Methods A postal survey was carried out in

January 2007. A questionnaire was mailed to

senior ophthalmologists (all consultants and

associate specialists) in the United Kingdom.

We asked about the use of IVTA over the past

year and whether there had been any cases of

severe IOP rise (defined as elevation in IOP,

commencing after IVTA therapy, requiring

laser or surgery to treat the raised pressure).

Results Response rate was 56% (611/1089).

Among respondents, 33% (206) had used IVTA

during the 12 months of 2006 giving a total of

3899 IVTA injections. There were 45 reported

cases of severe IOP rise, following IVTA

injections, which were given under their care

of the respondent. A further 28 cases were

reported to have been referred from colleagues;

it is unclear whether any or all of these cases

were included in the initial 45. The reported

rate of severe IOP rise following IVTA was

therefore at least 45/3899 or at least 1.1%.

Conclusions Usage of IVTA in the United

Kingdom is widespread. Severe IOP rise,

requiring laser or surgery to control IOP, was

reported in at least 1.1% of cases.
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Introduction

Intravitreal triamcinolone acetonide (IVTA)

injections are used for a variety of indications in

ophthalmology. IVTA has been used in the

treatment of macular oedema following cataract

surgery, vascular occlusions, diabetic

retinopathy, macular degeneration, intraocular

inflammation, and juxtafoveal telengiectasis.1,2

The mechanism by which intravitreal steroids

cause a reduction in macular oedema remains

unclear but they have been shown to stabilise

the blood retinal barrier and reduce vitreous

concentration of vascular endothelial growth

factor (VEGF).3–5

IVTA has been shown to cause uveitis,

cataracts, secondary endophthalmitis, and

raised intraocular pressure (IOP).3 This

secondary rise in IOP, may be immediate or late

and is transient in most cases. However, the IOP

rise can be sight threatening, if it remains

persistently and significantly elevated,

especially in those with preexisting

glaucomatous optic nerve damage. Moreover,

the risk of IOP rise may be greater with repeated

injections.2,6 Patients with a prior diagnosis of

glaucoma are thought to be at higher risk of

having a significant IOP rise,7,8 so these patients

have been excluded from some prospective

studies of IVTA outcomes and complications.9

As far as we are aware, the incidence of

significant post-IVTA IOP rise in routine clinical

practice has not been addressed in any large

study.

A recent editorial has proposed a

classification system for post-IVTA IOP rise.10

A rise of X15 mmHg from baseline or an IOP

consistently higher than 32 mmHg would be

classified as a ‘mild adverse event’. If the IOP

elevation does not respond adequately to

topical therapy or persists beyond three months,
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this would be a ‘moderate adverse event’. A ‘severe

adverse event’ would be a rise in pressure to such a level

that surgery or laser is necessary.

We have carried out a nationwide survey to study the

current usage of IVTA and the incidence of severe IOP

rise following IVTA. For the purposes of the study, we

defined a ‘severe’ IOP rise following IVTA as an

elevation in IOP, attributable to IVTA therapy, requiring

laser or surgery to treat the raised pressure.

Methods

We carried out a nationwide postal survey of all senior

ophthalmologists (consultant and associate specialist

grade) in the United Kingdom. In January 2007, we

mailed questionnaires to all 1089 names on a database

held by the British Ophthalmic Survey Unit (BOSU). The

mailing comprised a two-page questionnaire with a

covering letter and a stamped addressed envelope for

return.

Ophthalmologists were asked a series of questions

about their personal use and experience of IVTA over the

previous 12 months (January–December 2006). We asked

the grade and specialty of the respondent, the total

number of patients treated in 2006, the indications for

treatment, and whether there was a departmental policy

(written or unwritten) regarding the use of IVTA.

Respondents were also asked to record any cases of

severe IOP rise following IVTA given to patients under

their care and also to report any cases that they had

managed, following IVTA under the care of a colleague.

For the purposes of this study, we defined a severe IOP

rise as one that was treated with surgery and/or laser to

lower the IOP.

The completed questionnaires were returned to the

lead investigator and the responses were manually

entered into a customised database for analysis.

Results

Questionnaire return

We had received 611 completed responses out of 1089

sent (56% response rate) along with four unopened

questionnaires. Of the respondents who indicated their

subspecialty or area of interest, 54 were glaucoma

specialists (9%) and 72 were medical retina specialists

(12%). Fifty-five of the 206 (26.7%) who used IVTA in

2006 were medical retina specialists according to the data

collected. It is difficult to draw firm conclusions as some

respondents did not indicate their specialty interest but it

certainly seems that IVTA use is not restricted to the

retina specialists.

Use of IVTA in the United Kingdom

Exactly one-third of respondents (206/611, 33.3%) had

performed IVTA during 2006. The total number of

procedures performed in 2006 by our respondents was

reported to be 3899. Assuming our respondents to be a

representative population of the UK ophthalmologists

this extrapolates to around 7000 IVTA injections in the

United Kingdom in the year 2006.

Indications for IVTA

Data on the indications for treatment were available from

199 of the 206 respondents who had used IVTA. The

commonest cited indications for IVTA by our

respondents included diabetic maculopathy (64% of

respondents) and cystoid macular oedema (47%), for

example, following cataract surgery. The other

indications included age-related macular degeneration

(26.6%), inflammatory eye disease (42.5%), vascular

occlusions (43%), and other conditions (10.6%) including

following posterior capsule rupture in cataract surgery,

during paediatric cataract surgery, after choroidal

resection of melanoma, during epiretinal membrane peel

or pars plana vitrectomy, and for neovascular glaucoma.

Complications of IVTA

Forty-five cases of severe IOP rise (requiring laser or

surgery) were reported to have occurred after an initial

IVTA injection that was performed under the care of the

respondent. These 45 cases were reported by 28

respondents. A further 28 cases of severe IOP rise were

reported to have occurred after IVTA injection by another

ophthalmologist; it is unclear how many of these 28 cases

are included in the initial 45.

The reported rate of severe IOP rise (requiring laser or

surgery) following IVTA was therefore at least 45/3899

(1.1%), and possibly as high as 73/3899 (1.9%).

Data on previous glaucoma status were available for

nine of these patients: glaucoma (1), pseudoexfoliative

glaucoma (1), previous steroid response (1), ocular

hypertension (1), and no previous glaucoma (5).

Guidelines for IVTA use

In 2006, few ophthalmology departments had guidelines

for the use of IVTA in glaucomatous eyes. Only 2.2% of

our respondents had a departmental written policy

relating to intravitreal injections. A total of 11.9% of

respondents said that they avoided IVTA in

glaucomatous eyes.
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Discussion

The use of IVTA is widespread among the UK

ophthalmologists, with at least 3899 and possibly up to

7000 IVTA injections performed in 2006. Our survey

found the incidence of severe IOP rise (surgery or laser

to reduce IOP after IVTA) was at least 1.1%. The use of

IVTA appears to be increasing. A study survey

conducted in November 2004, also looking at

ophthalmologists on the BOSU database, found that

24.7% of respondents used IVTA regularly, while a third

(33.3%) of our respondents used IVTA in 2006 accounting

for a total of 3899 procedures.11

The frequency of IOP rise after IVTA in glaucomatous

and non-glaucomatous eyes has been reported in several

studies. For studies that did not exclude patients with a

glaucoma diagnosis, the incidence IOP rise after IVTA

ranged from 28–77%,7–8,12–17 though study methods and

IOP criteria varied widely. Incidence of severe IOP rise

(requiring surgery or laser) has been reported as 1/130

(0.9%),3 and 5/570 (0.1%) for single injections and for

repeat injections, the rate was 1/43 (2.3%),2 3/305

(1%)7and 1/93 (1.1%).17 In this study, we calculated the

risk of severe IOP rise after IVTA to be at least 1.1%.

The risk factors for predicting IOP rise after IVTA have

also been studied. These include a baseline IOP

415 mmHg, younger age, repeated injections (due to the

cumulative effect), and a positive provocative test (with a

400 mg dose). Studies indicate no demonstrable effect of

age, sex, diagnosis, refractive error, or preexisting

diabetes.18–20 There is currently no data on the rate of

success and postoperative course of post IVTA

trabeculectomies.

The relationship between severe IOP rise after IVTA

and preexisting glaucoma has still not been established,

though several small studies have suggested a link. Bakri

and Beer observed transient IOP elevation in two of six

eyes (33.3%) with preexisting glaucoma in a series of 43

eyes of 38 patients receiving IVTA. In all these cases, the

IOP settled on topical medication within 12 weeks of the

injection.10

Giving a small test dose of 400 mg of IVTA provoked

an elevated IOP at 1 week in 8–15% of non-glaucomatous

eyes and 33% of eyes with preexisting glaucoma,

indicating that glaucomatous eyes may be at higher risk

of severe IOP rise.6

One large case series looked at 570 consecutive eyes of

536 patients who received a single IVTA injection (4 mg/

0.1 ml) and a second set of 43 eyes of 40 patients who

received a second injection. Of these, preexisting

glaucoma was present in 97 eyes or 15.8%. Of these, 90

eyes received a single injection and seven eyes received

more than one. The investigators concluded that

glaucoma status did not predict an IOP elevation in

either of these groups in a univariate or multivariate

analyses.2

It is likely that many patients who may benefit from

IVTA are being denied the treatment because of an

assumed higher risk of IOP rise after the injection due to

preexisting glaucoma or ocular hypertension. Our study

points to a positive correlation between an initial

diagnosis of glaucoma and significant post IVTA IOP

rise, but it is difficult to make conclusive

recommendations based on the evidence available at

present.

This study has several limitations. The most important

ones, being its retrospective nature, are incomplete

responses and the inability to obtain further details on

cases that had developed severe glaucoma. There is also

the possibility of a positive bias among those who replied

leading to a falsely elevated estimates of IVTA usage and

complications. There is also a possibility of

underestimation due to poor recall by respondents, lack

of response by those not practicing IVTA, and loss of

continual follow-up through referral.

To address these shortcomings, there is the need for a

prospective study of severe IOP rise following IVTA. We

will shortly be undertaking such a survey, using active

surveillance through the BOSU card-reporting system21

for case ascertainment. This new study will aim to

estimate the incidence of severe IOP rise following IVT,

ascertain the characteristics of those patients/eyes that

have the severe IOP rise following IVT and look at

treatment outcomes at the end of 1 year.

In summary, we have demonstrated that IVTA in the

United Kingdom is widespread. In routine practice, the

overall incidence of severe IOP rise (requiring laser or

surgery) appears to be at least 1.1%, with evidence to

suggest that patients with a preexisting glaucoma

diagnosis may be more at risk of developing this

complication. The forthcoming BOSU study should help

to address many outstanding issues.
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