
BACKGROUND NOISE

The first problem with finding good
evidence is the level of background noise –
enough to deafen all but the most intrepid
seekers after the truth. I’m reminded of a
passage in the Hitch Hikers Guide to the
Galaxy, in which a population of gifted beings
is cursed with the gift of telepathy.The only
way they can prevent themselves from going
mad is to chatter incessantly about trivia, at
the top of their voices. It’s hard at times not
to look on the plethora of clinical data
competing for our attention as a similar
cacophony. It’s all written in the same
language of data and statistics, it all looks
scientifically persuasive, at least to a cursory
glance, and it’s probably contradictory.

We need to look beneath the polished
veneer of statistical evidence to make a
judgement on the quality of information, and
this is not always easy to do. Nor are
ophthalmologists necessarily trained to do so.
A study in the BMJ in 2000 showed that, in
the UK, ophthalmology was one of five major
specialties (out of 15) in which the Royal
College exams did not assess skills in
evidence-based medicine.

Part of the problem is the sheer
accessibility of information, which amounts to
a kind of electronic telepathy. Look anything
up on PubMed these days and it’s surprising if
you don’t turn up 7000 hits. Refine your
search terms, and who knows what you
might be missing.

But try specifying ‘randomised clinical trials’
(RCT) and you may be surprised to find that
your 7000 hits has just melted away to seven,
of which the most recent was published back
in 1997.The best of these trials probably
randomised a total of 21 patients into three
groups, and the investigators were unable to
reach a firm conclusion. If there’s a p number,
you’ll be lucky if it grazes 0.05.And frankly,
with so few patients, if it’s much better than
that, you should be worried about the ethics
or the bias of the study.

In the final paragraph of the discussion, the
authors probably called for a larger study to
test their conclusions.There’s nothing wrong
with that – but it’s rare to see the follow-up
trials actually done.After all, there’s now an
RCT in the literature, so why bother? It’s no
longer new, and research moves swiftly on.
Quite a few of the RCTs cited in the
reassuring BJO study are of this type: small,

equivocal trials, to put it politely.A large pile
of them doesn’t necessarily add up to better
evidence.

It’s reasonable to conclude that there is a
serious problem in ophthalmology.There are
a handful of randomised trials that stand
comparison with any in medicine, but these
underline the paucity of well-designed, well-
performed trials in other areas. Consider, for
example, the AREDS trial, the ETDRS trial,
the TAP and VIP trials for PDT, the ongoing
ESCRS endophthalmitis study and the
ongoing memantine trial in glaucoma.All were
(or are) large enough to detect a real
difference, enrolling a few hundred, often a
few thousand, patients.The patients were
chosen according to careful selection criteria,
taking into account the natural history of the
diseases.

Apart from the inclusion criteria, the
relevance of outcomes is critical – not just
the measures themselves but also the timing.
The trials mentioned lasted for several years,
a respectable time to measure reliable
outcomes in predominantly degenerative eye
conditions.All were relevant to patients, with
an array of complementary endpoints, from
visual acuity changes, to IOP reductions, or
angiographic analyses, to Quality of Life.
Certainly they have some limitations, but in
general their findings can be trusted: this is
solid research.

How rare these examples are can be seen
from a quick visit to the National Guideline
Clearinghouse (www.guideline.gov) or the
Cochrane Eyes and Vision Group (CEVG)
(www.cochraneeyes.org).

Take the guidelines first. Most guidelines
these days give an indication of the quality of
evidence.The exact schemes vary according
to the organisation compiling the guidelines,
but a typical scheme describes well-designed
RCTs as Level I, cohort or case-control
studies as Level II, and case reports or expert
opinions as Level III (see Box 1).

If you stray into the AAO guidelines on
cataract in the adult eye, you’ll be lucky to
find a single piece of evidence that rises
above Level III.The same applies to the
recommendations of the AAO on refractive
errors. Even the recommendations for
primary open-angle glaucoma rarely merit a
rating above III; the only recommendations
that receive a Level I are an IOP check within
30 to 120 minutes of surgery, and the use of
topical corticosteroids in the postoperative
period (unless contraindicated).

The problem is made more explicit when
you visit the Cochrane Library.Take a look at
surgery for age-related cataract again. In their
2002 systematic review (the most recent),
the Cochrane reviewers found just six trials
that satisfied their standard criteria,
randomising a total of 7,828 people. Of
these, only a single trial, randomising 476
patients, compared phaco with extracapsular
surgery.Although the trial showed that phaco
gives a better visual outcome, the Cochrane
reviewers cautioned against extrapolating to
settings outside a specialised hospital
environment in developed countries (the trial
was performed at the Institute of
Ophthalmology at UCL in London by
Minassian et al.). Similarly, only one trial, the

Madurai Intraocular Lens Study (MIOLS), was
powered to show that ECCE/PC-IOL
provides better visual outcomes at one year
than ICCE-AG.They recruited 3,400 patients.

The most striking aspect of the Cochrane
reviews is the small number of trials
considered to be valid in many areas of
ophthalmology – often no more than a
handful, despite the hundreds of
presentations at scores of conferences every
year.There is a constant refrain of phrases
like "Only three studies focussed on patient
relevant outcomes", or, from Richard
Wormald, the Coordinating Editor of the
CEVG (referring to glaucoma): "There are
numerous uncontrolled case series discussing
modifications of the procedure and different
types of implant, but the quality of evidence
remains poor".

FAIRGROUND NOISE
It’s perhaps unkind to criticise the efforts

of individuals to put together case series:
ophthalmologists are doing their best to
generate coherent evidence from their own
practice, and subjecting their results to the
rigour of peer review. Certainly this is far
better than not keeping records, not
following up, not considering patient
outcomes, not sharing best practice, not
undergoing peer review. But I claimed at the
start of this piece that the problem reflects a
deeper malaise in medical research: the
operation of a market that has the potential
to undermine objectivity. I have nothing
against market forces in medical research, or
commercial gain in science, but they can, and
do, lead to some shady practices.

Researchers are under a huge pressure to
publish. Careers are built on a good
publication record.The journals compete
among themselves for high impact ratings.
They put out their own press releases to
draw the media’s attention to ‘revolutionary’
breakthroughs, often prematurely. Press
releases can give a misleading impression of
the real value of a paper, and are embargoed
until publication date, enabling journalists to
report the story before the scientists have
had any chance to digest its import. Naturally,
the press tends to be interested in the sexier
end of medicine – new technologies that
border on science fiction.As Donald Minckler

put it at the last AAO annual meeting: "A
number of ‘Roman candle’ innovations have
been introduced into ophthalmology with
great fanfare, only to fade quickly from view.
Many innovations are touted without
sufficient evidence of their safety and
effectiveness derived from RCTs." 

These pressures distort the objectivity of
data. Journals tend not to publish negative
findings, which already biases the evidence
base. If you want to be published, you’d
better find something positive to say. How?
Well, the BMJ can help. In the last Christmas
issue, the BMJ ran a series of spoof articles
on how to conceal the truth in clinical
research, including How to make a compelling
submission to NICE: tips for sponsoring
organisations; and HARLOT plc: an
amalgamation of the world’s two oldest
professions.The acronym HARLOT said it all:
How to Achieve Positive Results without
actually Lying to Overcome the Truth.And
some of the advice cut unpleasantly close to
the bone – compare your intervention with
inactive or toxic controls, or dose the
competitor’s drug inadequately; select only
patients who fail to respond to standard
treatment, and use that as the comparator;
define the withdrawal criteria to enable the
exclusion of patients who find the drug toxic
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EVIDENCE-BASED MEDICINE
Never Better than the Evidence Itself By Nick Lane, PhD

RATINGS OF STRENGTH OF EVIDENCE
(from the American Academy of Ophthalmology)

I. Level I includes evidence obtained from at least one properly conducted,
well-designed randomised controlled trial. It could include meta-analysis
of randomised controlled trials.

II. Level II includes evidence obtained from the following:
• Well-designed controlled trials without randomisation 
• Well-designed cohort or case-control analytic studies, preferably from

more than one centre 
• Multiple-time series with or without the intervention

III. Level III includes evidence obtained from one of the following:
• Descriptive studies 
• Case reports 
• Reports of expert committees/organisation 
• Expert opinion (e.g., Preferred Practice Pattern Panel consensus)

Evidence-based medicine is all-important these days. If the British Journal of Ophthalmology
is anything to go by, ophthalmologists can hold their heads pretty high: a study published last
December showed that an impressive 77% of 274 consecutive interventions in the Hong
Kong Eye Hospital were evidence-based – a figure that compares well with other fields of
medicine. But there is a deeper malaise, not just in ophthalmology but also across medicine
in general – the quality of the evidence base. Responsible clinicians may strive to follow it, but
is it any good?Nick Lane
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quality of
information” 
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Protection of the corneal surface with
amniotic membrane transplantation (AMT)
appears to improve the outcome of
keratoplasty in anaesthetic corneas at high
risk for failure, a recent study suggests.

Kenneth R. Kenyon MD and colleagues at
Harvard Medical School, reviewed outcomes
for a consecutive series of 23 eyes that
underwent either lamellar keratoplasty or
penetrating keratoplasty with concomitant
use of overlay AMT.All eyes also underwent a
"modest" lateral tarsorrhaphy and placement
of a soft bandage contact lens postoperatively
until epithelialisation was complete.A single
surgeon performed all of the surgeries and
medical management.

The cornea epithelialised in 20 eyes (87%)
within two weeks after surgery.At the end of
follow-up, which was relatively complete and
averaged 17.7 months, 19 eyes (83%) had
maintained a clear graft and gained up to nine
lines of visual acuity.

The mean gain in BCVA was 4.35 lines, 56%
of eyes experienced a gain of four or more
Snellen lines, and no eye lost vision.The rate
of successful outcome was similar in eyes
undergoing penetrating keratoplasty
compared with the lamellar keratoplasty
group.

"We acknowledge that this study lacks
historical or concurrent controls of groups of
patients who underwent keratoplasty in the
absence of AMT, and that we are unable to
isolate the potential benefits of the bandage
soft contact lens and tarsorrhaphy. However,
we believe the results speak for themselves.
Certainly, others would agree AMT is useful
for reducing inflammation and improving
epithelial healing and stability, and thus we

think this approach affords new hope for
improved visual and anatomic rehabilitation in
the management of anaesthetic cornea," Dr.
Kenyon said.

Interest in combining AMT with
keratoplasty stemmed from the notion that
anaesthetic cornea is traditionally a
contraindication for PK given the high risk of
persistent epithelial defects in the graft and
subsequently stromal ulceration.

"However, anaesthetic cornea is a common
sequel of fifth nerve lesions or infections with
herpes zoster or herpes simplex virus, and
we have to deal with these patients," Dr.
Kenyon stressed.

In the series of 23 eyes, the diagnosis was
herpes simplex virus in 10 eyes, herpes
zoster in seven eyes, and miscellaneous other
conditions in six eyes. Mean preoperative
visual acuity ranged from 20/200 to light
perception with an average of hand motion.

All eyes manifested with totally absent
cornea sensation, and there were multiple
other clinical findings, including persistent
epithelial defect, sterile stromal ulcer, active
stromal neovascularisation, and stromal
scar/lipid infiltration. In addition, some eyes
had undergone prior surgeries that included
tissue adhesive application for perforation in
six eyes and keratoplasty in four eyes, of
which three failed.

Following keratoplasty with overlay AMT,
there were no recurrences of persistent
epithelial defects, stromal ulceration, or
corneal thinning in eyes with a history of
those problems, and among the 16 eyes with
neovascularisation, regression was observed
in 13 eyes.

There were three significant complications
in the series. One patient developed a
postoperative bacterial keratitis and failed
multiple subsequent PKs.A second patient
with an anaesthetic cornea and exposure
developed a Candida infection at the LK
interface and failed repeat LK and PK,
although the fungal keratitis did not recur.
The third case involved development of
active interface neovascularisation in a patient
with inactive herpes zoster ophthalmicus
who underwent LK; that individual
experienced no improvement in vision.

Dr. Kenyon acknowledged that there are
some previous studies that report a similar
success rate of PK in eyes with herpes zoster
infection.

"While those particular studies are
excellent, the papers do not rigorously
specify whether the patients consistently had
anaesthetic cornea. Ours is the first series we
are aware of combining LK or PK with AMT
for completely anaesthetic corneas," Dr.
Kenyon explained.

He noted that LK was performed as the
procedure of choice whenever possible since
it avoids issues of wound healing delay and
rejection risk. However, PK was performed as
needed based on evaluation of stromal
scarring depth and density and endothelial
function.

The keratoplasty is performed using the
Hessberg-Barron vacuum trephine and with
manual stromal dissection.The donor is
oversized by 0.5 mm compared with the
recipient bed, thinned of posterior stroma,
and sutured with multiple interrupted and/or
running 10-0 nylon sutures.

For the AMT, fresh frozen amnion
measuring approximately 14.0 mm in
diameter is laid on the basement membrane
up over the entire cornea and sutured to the
conjunctiva with 9-0 polygalactin (Vicryl). In
addition, a 4-bite running suture is placed
through the keratoplasty at the mid-
periphery to assure central retention.

Postoperative management consists of
topical treatment with an antibiotic,
corticosteroid, nonsteroidal anti-inflammatory
drug, and lubricants. Only patients with a
history of herpes simplex receive antiviral
prophylaxis.

The bandage soft contact lens is removed
when epithelialisation is complete.The
tarsorrhaphy is retained for a minimum of
three months, after which it is released in
stages.

Kenneth Kenyon MD
Harvard Medical School
kenrkenyon@cs.com
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Amniotic membrane a valuable adjuvant to
keratoplasty in anaesthetic corneas

from the intention-to-treat analysis; combine
outcome measures until one combination
achieves high significance; use only relative risk
reductions (not absolute risk reductions) and
avoid citing actual patient numbers, to prevent
re-analysis, and so on.

Deeply cynical, but I challenge anyone who
spends their days considering the meaning of
trial results to tell me that they haven’t come
across examples of this kind of thing
themselves.

In this context, I find it perversely
encouraging that so many large pharma-
sponsored trials do end in failure.Take
memantine, for instance, the neuroprotective
agent currently being evaluated in a four-year
trial in patients with glaucoma: it is the sole
survivor of the numerous NMDA antagonists
that underwent trials for stroke,Alzheimer’s
disease, Parkinson’s disease, and so on, in the
1990s (and the only one to be licensed in
Europe for Alzheimer’s disease).All the other
NMDA antagonists failed in late-stage clinical
trials, usually because of their negative risk-
benefit profile. It was bad news for the
companies concerned, and the patients who
might have benefited, but good news for the
health of medical research.

Another area in which potential troubles
abound is the ghost writing of clinical papers. I
have nothing against ghostwriting in itself: why
not employ a professional writer to get
important results into the clinical domain as
quickly and efficiently as possible? The trouble
is that the use of ghostwriters is not
acknowledged in the small print, let alone in
the main author list.

I recall reading an anguished commentary
from David Sharp, then the deputy editor of
The Lancet (now retired), who had just
attended the European Medical Writers
Association annual conference. He expressed
surprise at the existence of ghost writers, but
anyone who has worked with pharma

companies knows that any major product is
supported by ‘publications plans’, in which
hundreds of clinical papers are ghost written,
and targeted to key audiences in specific
journals at strategic times.Again, there is
nothing wrong with this if it helps disseminate
important findings quickly to the people who
need to know; but it would be interesting to
conduct a straw poll among clinicians to find
out how many know they are being targeted
in this way.While virtually all of these papers
are written professionally and contain valid
data and interpretations that have been
carefully reviewed by the ‘authors’, it is
nonetheless a deception, and blurs the
distinction between science and marketing.

So what should be done? In ophthalmology,
too many case-control series are undertaken
by small teams with little backing and
ultimately little validity.What do they add if
they are dismissed as valid evidence by
balanced arbiters, such as the Cochrane
reviewers? On the other hand, larger trials
need to be carefully designed by unbiased
researchers, probably from a number of
institutions, and perhaps under the auspices of
organisations like the ESCRS, (see Box 2).
Ophthalmologists can be proud of a number
of such trials, some of which I mentioned; but
this is the level to which all should aspire.
Evidence-based medicine can only ever be as
good as the evidence it’s based on.

TIPS ON EVIDENCE-BASED MEDICINE
Applying Evidence-Based Medicine to your own Practice

- Check the Cochrane reviews and any available guidelines; stick to
systematic reviews, meta-analyses and RCTs when evaluating evidence if
possible – don’t value an uncontrolled case series higher than an RCT,
even if the results look impressive 

- Always check on patient numbers – if there’s less than 20 to 30 in a trial,
the results can’t be any better than ‘promising’ and shouldn’t sustain any
claim

- Always check that the patient recruitment makes sense, that the
outcomes are relevant, and that you’re not being misled by an
unsubstantiated big claim

- Check the comment links on PubMed – you can learn a lot from other
people’s criticisms of trials: it helps to see where potential biases lie

Designing your own Trial

- Try to collaborate with other centres interested in the same problem,
rather than just doing another case-control series by yourself

- Spend time planning relevant recruitment, relevant endpoints, and follow
up your patients for a meaningful period

- Consider relevant comparators, and try to power your trial so it can
determine a difference – make sure you enrol enough patients and work
with a medical statistician if possible

- Register your research with the Cochrane Eye and Vision Group – and get
their advice on your study

Publications – How to Write it Up

- Include relevant data in the abstract, including patient characteristics at
baseline, duration of trial, and relevant outcomes; omit data that should
be in the methods section, about laser settings, etc

- Always give patient numbers, standard deviations, intention-to-treat
analyses, and absolute risk reductions – if you’ve got nothing to hide, don’t
hide it! Make it possible for systematic reviewers to incorporate your data
into best practice guidelines

- State your main conclusion clearly in the abstract if you want anyone to
follow up on your full paper, and make sure it follows logically from the
data you presented in the abstract

“Anaesthetic cornea is a common sequel
of fifth nerve lesions or infections with

herpes zoster or herpes simplex virus, and
we have to deal with these patients”
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