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the standard retinal photographs have proved of practical
worth. Five retinopathic abnormalities have been photographed
in four standard degrees of severity, and the photographs under
study were graded according to these standards. In this way
not only was it possible to define deterioration or improvement,
it was also possible to devise a simple quantitative assessment
of the extent of the changes. With the exception of venous
changes, observer errors in assigning grades was slight and
results were found to be reproducible.

TABLE II.-Behaviour of Exudates sn Control Groups of Similar Studies
(Percentage of Total Eyes)

Edinburgh Brso London Prsn
(Cullen (Marmion and (King et a,. | rSt
1h66) Harrold, et9al. Study

1966*)' 93
Improved .. 16 15 12 14-2
No change .. 56 63 59 68
Deteriorated .. 28 22 29 17-8
Duration (years) 2 1

Personal communication.

Methandienone was chosen as an agent known to be an
effective anabolic steroid given by mouth, and the dosage of
S mg. twice daily was sufficient to induce an average rise of
serum cholesterol of 108 mg./100 ml. as compared with a rise
of 43 mg./ 100 ml. in the control group. In an ailment such
as diabetes mellitus, which is known to be associated with
vascular disease, this cholesterol elevation must be regarded as
an unwelcome effect, especially in the long term.
The effects of methandienone on diabetic retinopathy were

compared with those of placebo tablets by means of the familiar
double-blind technique in which neither patient nor observer
was aware of the nature of the tablets used. Assessment of
the changes at the end of 18 months seemed to show an increase
of haemorrhages in patients taking methandienone, and though
this was not statistically significant (P>0.12), it made it highly
unlikely that even over longer periods any benefits would accrue.

Summary

Changes in retinopathy were assessed in two groups of
diabetics, one receiving 10 mg. of methandienone daily and the
other a placebo. No beneficial effect was observed in the treated
group.

Assessment of changes in retinopathy was made by serial
retinal photographs. These were compared with sets of
standard photographs. This method of assessment proved
effective and reproducible and could be used for future
trials.

We acknowledge with gratitude the receipt of a grant from the
North-West Metropolitan Regional Hospital Board. We are
indebted to Dr. Terry Binns, CIBA Laboratories, Horsham, for his
help in designing the trial and providing methandienone (Dianabol)
tablets and to Mr. Peter Smith, of the M.R.C. Department of
Statistics, for assistance in assessing the results. Finally we are
grateful to Professor Sir Max Rosenheim for allowing us to include
patients attending University College Hospital.
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Preliminary Communications

Fibrinolytic Activity in the Clinical
Crisis of Sickle-cell Anaemia

Brit. med. 3., 1967, 3, 653-654

The natural history of subjects with sickle-cell anaemia is
punctuated by recurrent clinical crises. There is rarely any
evidence of acute haemolysis in the vast majority of episodes
of crisis (Diggs, 1956), and emphasis has been placed on the
finding of a variety of thromboembolic manifestations affecting
almost every body organ. It is inferred that there is a marked
tendency towards spontaneous vascular occlusion in sickle-cell
anaemia though the mechanism remains unknown. A generally
accepted conclusion is that thrombotic crises arise as a con-
sequence of intravascular agglutination of sickled cells leading
to local thrombosis and tissue ischaemia (Allison, 1956).
Walters (1958) has suggested, however, that infarction might be
precipitated by factors likely to influence the coagulability of
the plasma, with subsequent precipitation of a fibrin reticulum
within vessels. Abnormalities in coagulation factors have been
reported in subjects with sickle-cell anaemia (McKellar and
Iacie, 1958 ; Henstell et al., 1965), but their relation to clinical
crisis has not been investigated.

The present study is an attempt to assess whether the fibrino-
lytic mechanism is impaired in sickle-cell anaemia, both during
periods of apparent well-being and during episodes of clinical
crisis.

PATIENTS AND METHODS

Children attending the sickle-cell anaemia clinic or admitted
to the paediatric wards at Mulago Hospital, Kampala, were
studied. All blood samples were obtained between the hours
of 11 a.m. and 2 p.m., and a clean venepuncture was carried
out with minimum stasis. Dilute blood clot lysis was deter-
mined with the technique of Fearnley et al. (1957) as modified
by Lackner and Goosen (1959). The disintegration of the clot
was taken as the end-point in this study, and clots were followed
for a maximum of 24 hours. The following groups of patients
were studied:

Group A (37).-Hospital inpatients with haemoglobin phenotype
AA and with a wide variety of disorders. The duration of their
stay in hospital preceding examination ranged from 4 to 42 (mean
9) days.
Group B (77).-Subjects with sickle-cell anaemia attending as

outpatients and apparently well.
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Group C (7). Subjects with sickle-cell anaemia attending with
mild symptoms attributable to the disease, but not severe enough
to necessitate their admission to hospital.
Group D (13).-Subject's with sickle-cell anaemia with symptoms

attributable to the disease and severe enough to require their
admission to hospital. These children were usually bled within
48 hours of admission.

RESULTS

The distribution of the lysis times obtained in the four groups
is shown in the Table. In testing for the significance of differ-
ences between any two groups, both the actual lysis time in
hours and the logarithmic equivalent were used; differences
between groups were equally significant whichever value was
employed. The Mann-Whitney U test was used for assessing
the significance of differences between the groups (Siegel, 1956).

Distribution of Lysis Time in Hours

Hours A B C D

1 3 2 1 0
2 6 15 0 1
3 3 19 3 2
4 5 13 3 1
5 2 6 0 0

.6 2 7 0 0
7 3 1 0 0
8 2 3 0 0
9 1 3 0 0
10 1 2 0 0
11 2 0 0 1
12 0 0 0 0
13 0 1 0 1
14 1 0 0 0
15 0 1 0 0
16 0 0 0 0
17 2 0 0 0
18 1 0 0 0

19-23 0 0 0 0
24+ 3 4 0 7
!~ ~~~~~~ 13___ ~~37 77 7 13

The most striking finding is that the lysis time in group
D-that is, sickle-cell anaemia subjects in clinical crisis admitted
to the ward-is far greater than in group A (P=0.008), group
B (P=0.008), or group C (P=0.006). There is a suggestion
that lysis time in the apparently well sicklers is longer than in
those with mild symptoms (P= 0.02). Lysis time in the
children with haemoglobin phenotype AA is slightly longer
than in "well" sicklers (P=0.05) or in sicklers with mild
symptoms (P= 0.04), but it is very likely that this reflects the
effect on fibrinolytic activity of the various illnesses for which
these children were admitted to hospital and the medication
they were receiving-for example, corticosteroids.

DIscusSION

Fibrinolytic activity is significantly lower in patients with
sickle-cell anaemia in whom symptoms attributable to this dis-
order were severe enough to necessitate their admission to
hospital. If the severe symptoms associated with clinical crisis
are due to intravascular thrombosis, it is possible that the
fibrinolytic mechanism may be involved in either the develop-
ment or the maintenance of such vascular occlusion. There is
presumed to be a dynamic equilibrium between the deposition of
fibrin in vessels and its removal by lysis (Astrup, 1956;
Fearnley, 1961), and the marked diminution in fibrinolytic
activity during episodes of sickle-cell crisis might either reflect
some factor inhibiting normal enzyme activity or may represent
the body's response to intravascular thrombosis and tissue
damage.
High levels of fibrinogen have been reported in older subjects

with sickle-cell anaemia in America, though the finding was

thought to be nonspecific. There appeared to be no difference
in fibrinogen levels when patients were studied in or out of
crisis (Fenichel et al., 1950). This report of raised fibrinogen
levels is commented upon because Blix (1961) asserted that clots
made of plasma containing a high concentration of fibrinogen
are more resistant to lysis than those formed from a lower
fibrinogen concentration. However, Bennett et al. (1967)
believe that the situation is far more complex than this and
that changes in plasminogen activator, as assessed by euglobulin
clot lysis, do not simply reflect changes in fibrinogen levels.
While it is possible that the subjects in sickle-cell crisis form

a special group in whom there is a persistently reduced fibrino-
lytic activity, we think that this is very unlikely. It is more
probable that activity is lowered during or before a severe
clinical crisis. Four of the 13 patients studied in clinical crisis
were studied again several months later, when they were appar-
ently well. Of three subjects with long lysis times (24 hours)
one remained prolonged and two had fallen to 3.9 and 3.3
hours respectively.

Several of the 13 children admitted in clinical crisis had
haemoglobin levels below the level of those attending the-clinic
and not admitted to hospital. It has, however, previously been
shown that the degree of anaemia per se does not affect fibrino-
lytic activity (Shaper et al., 1967).

SUMMARY

Fibrinolytic activity has been shown to be significantly
reduced in children with sickle-cell anaemia in clinical crisis
as compared with sickle-cell anaemia subjects with no symptoms
or with mild symptoms. Further studies are indicated to
ascertain whether a disturbance of the fibrinolytic mechanism
has a causal relationship to the signs and symptoms of the
clinical crisis in sickle-cell anaemia.
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