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SUMMARY

We report a meta-analysis of randomised, controlled,
clinical trials of systemic anti-fibrinolytics in traumatic
hyphaema. Outcome measures were rate of secondary
haemorrhage and final visual acuity. An estimate of the
overall odds ratio for each outcome measure was calcu-
lated both by combining the logarithms of the odds ratios,
and by the Mantel-Haenszel method. The results confirm
a beneficial effect of systemic antifibrinolytics on the rate
of secondary haemorrhage, but not on final visual acuity.

Traumatic hyphaema is a relatively common problem in
ophthalmic primary care, accounting for about one patient
per week in a recent survey of an ophthalmic accident and
emergency department.' In a minority of cases secondary
haemorrhage occurs and this may be associated with seri-
ous complications.” Several management strategies have
been advocated in the literature, the common aim of which
has been to reduce the chance of secondary haemorrhage.
Anti-fibrinolytic agents have been employed for this
purpose, and several studies have indicated that their use is
associated with a decreased risk of secondary haemor-
rhage.’ In the United Kingdom, however, anti-fibrinolyt-
ics are seldom prescribed for traumatic hyphaema. In a
recent survey of consultant ophthalmologists, only 2% of
respondents would consider using anti-fibrinolytic
agents. Support for this view comes from recent retro-
spective studies which indicate that secondary haemor-
rhage is not necessarily associated with a poor visual
outcome.>”’

Meta-analysis is a method of formal statistical analysis
of data from several published trials, and may be con-
sidered to be a more rigorous alternative to narrative liter-
ature review. It has been widely applied in the social
sciences, psychology and medicine, for example to
resolve doubts about the role of intravenous streptokinase
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in the management of acute myocardial infarction.® The
use of anti-fibrinolytics in the management of traumatic
hyphaema has been the subject of several well-conducted,
randomised, controlled clinical trials.”'* However, the
results of these trials are not in agreement, four finding a
beneficial effect of anti-fibrinolytics and two failing to
find an effect. This is the type of controversy that meta-
analysis can help to resolve.

We carried out a meta-analysis of published trials of
anti-fibrinolytic agents in order to answer two questions
concerning the effect of systemic antifibrinolytic agents in
traumatic hyphaema: (1) Is there a reduction in the rate of
secondary haemorrhage? (2) Is there an effect on final
visual outcome?

METHODS

Published trials of anti-fibrinolytic agents in the treatment
of traumatic hyphaema were located by searching bio-
medical computer databases, recent review articles and
reference lists of relevant reports. Only those trials which
used a prospective, randomised, controlled study design
were included in the analysis. Six such publications were
found, in four of which the anti-fibrinolytic agent was
aminocaproic acid’®'? and in two of which it was tranex-
amic acid.""*

The following data were extracted from each trial
report: The number of patients in both treatment and con-
trol groups with (1) secondary haemorrhage, (2) final
visual acuity of 6/18 or worse, and (3) final visual acuity of
6/60 or worse. Figures for secondary haemorrhage were
available in all six reports, but data on visual acuity were
not given in one report."

We carried out meta-analysis for the three separate sets
of data described by constructing standard 2 x 2 tables,
with columns for treated patients and controls, and rows
for presence or absence of the outcome. Where zero
entries were present for both treated and control groups
(for example the rate of secondary haemorrhage in the
study of Vangsted and Nielsen'®), that 2 x 2 table was
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excluded from analysis for that outcome. An estimate of
the overall odds ratio (4) was calculated in two different
ways: firstly by combining the logarithms of the odds
ratios for each study in a weighted average according to
the method described by Fleiss,"” and secondly by cal-
culating the Mantel-Haenszel summary estimate of the
odds ratio (5MH).I6

Heterogeneity of the data was tested for by calculating
the overall ” for homogeneity and referring it to the
distribution with (n — 1) degrees of freedom, where # is
the number of studies combined.'” An estimate of the stan-
dard error of the logarithm of the common odds ratio was
used to construct 95% confidence intervals." In the case of
0wy, the estimate of the variance suggested by Robins et
al." was used to construct 95% confidence intervals. This
was applied on a logarithmic scale due to the skewness of
the distribution of 6,,,. The appropriate ¥’ statistics were
also calculated for each estimate and referred to tables of
the y” distribution with one degree of freedom. The valid-
ity of doing so was confirmed using the rule for minimum
expected cell size requirements developed for d,,, by
Mantel and Fleiss."

RESULTS

Tables I to III give the raw data used in the 2 x 2 tables for
the three outcome measures: rate of secondary haemor-
rhage, final visual acuity 6/18 or worse, and final visual
acuity 6/60 or worse.

The studies used in each meta-analysis and the results

Table I. Figures for secondary haemorrhage
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of the tests for heterogeneity are shown in Table IV. It can
be seen that there is no significant divergence between the
results of the various studies, thus satisfying a funda-
mental condition necessary for calculating any overall
summary statistic.'’

The estimates for the overall odds ratios for the three
outcome measures, along with 95% confidence limits, are
shown in Tables V and VI. There is broad agreement
between the results from both methods. Both 6 and 4, for
secondary haemorrhage are significantly greater than
unity, confirming a greater risk of secondary haemorrhage
in the untreated patients. For final visual acuity, neither
estimate supports a difference between treated and
untreated patients.

DISCUSSION

The results of our meta-analysis confirm that systemic
anti-fibrinolytics reduce the rate of secondary haemor-
rhage in patients with traumatic hyphaema. A treatment
effect was found by four of the published trials used in the
meta-analysis,”'""'? the remaining two finding no differ-
ence between the treated and untreated group.'*'* This
illustrates the power of meta-analysis to resolve contro-
versy in a scientific manner. The visual benefit of a reduc-
tion in the rate of secondary haemorrhage, however, is not
clear from this study. No significant difference in final
visual outcome could be detected between the treatment
and control groups, suggesting that a secondary haemor-
rhage, as defined in the published trials, is not necessarily

Table I1. Figures for final visual acuity of 6/18 or worse

Control group Treated group

Control group Treated group

Study Yes No Yes No
1. Crouch and Frenkel’ 9 18 ] 31
2. McGetrick et al." 7 14 1 27
3. Kutner et al." 3 10 0 21
4. Kraft et al."” | 24 2 22
5. Varnek er al."? 12 118 2 100
6. Vangsted and Nielsen' 0 53 0 59

Study Yes No Yes No
1. Crouch and Frenkel® 9 18 7 25
2. McGetrick er al."® 7 14 6 22
3. Kutner et al." 3 10 7 14
4. Kraft et al."? 5 20 7 17
5. Varnek et al.” - - - -
6. Vangsted and Nielsen'* 8 45 2 57

Table III. Figures for final visual acuity of 6/60 or worse

Control group Treated group

Study Yes No Yes No
1. Crouch and Frenkel’ 6 21 4 28
2. McGetrick er al." 4 17 5 23
3. Kutner et al." 1 12 2 19
4. Kraft et al."? 0 25 0 24
5. Varnek er al."” - - - -
6. Vangstedand Nielsen* 0 53 0 59

Table V. Results of meta-analysis using combined logarithms of odds
ratios

Table 1V. Figures for * for homogeneity of the data from the com-
ponent studies

Studies
combined” % yomos

Degrees of

Outcome measure freedom D

Secondary haemorrhage 1-5 5.87 4 021
Final VA 6/18 or worse 1-4, 6 5.13 4 027
Final VA 6/60 or worse 1-3 0.46 2 0.79

VA, visual acuity.
“See Tables I-III.

Table VI. Results of meta-analysis using Mantel-Haenszel estimate

95% confidence

95% confidence

Outcome measure Ony yany p interval for 6,y

Outcome measure o X p interval for é
Secondary haemorrhage 482 1373 <0001 2.10to 11.06
Final VA 6/18 or worse 141 132 025 078to 2.51
Final VA 6/60 or worse 1.36 048 049 057t0 327

Secondary haemorrhage 6.21 2001 <0001 257t01496
Final VA 6/18 or worse  1.46 1.32 025 082to 260
Final VA 6/60 or worse  1.36 0.18 0.67 055to0 342
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as devastating an event as has previously been supposed.
Recent large and detailed retrospective studies have
shown that poor visual acuity is usually attributable to ret-
inal pathology, rather than any sequelae of rebleeding.™®

Meta-analysis has been criticised as a method of
reviewing the literature because it combines data from
trials with different patient characteristics and study
designs. The trials used in the present meta-analysis had
very similar design, although the patient groups did vary
in age and ethnic origin. For example, the study of Kraft es
al."* was conducted in a children’s hospital, and no
patients older than 18 years were included. The presence
of such differences is inevitable, but may also be interpre-
ted as an advantage, since it allows wider generalisation of
the results than any of the individual trials alone.”” A more
serious criticism is that meta-analysis, based as it is on all
published trials, is prone to publication bias. There is evi-
dence that a trial with a significant treatment effect is more
likely to be published in a medical journal than one with
non-significant results.”

The clinical decision of whether to use anti-fibrinolytics
in the management of traumatic hyphaema is a multifac-
torial one. The severity of the hyphaema, the age and con-
dition of the patient, the possible side-effects and the cost
of treatment all contribute to the decision, as well as the
likelihood of a beneficial treatment effect. Our meta-
analysis suggests that although anti-fibrinolytics will
reduce the chance of a secondary haemorrhage occurring,
the benefit of doing so is unclear.

Key words: Aminocaproic acid, Hyphaema, Meta-analysis, Secondary
haemorrhage, Tranexamic acid, Trauma.
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