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MEDICAL PRACTICE

Occasional Reviez

Sickle-cell disease in a British urban community

ELIZABETH ANIONWU, DIANA WALFORD, MILICA BROZOVIC, BETTY KIRKWOOD

Abstract

Seventy cases of sickle-cell disease were identified in the
London Borough of Brent from records dating back to
1962. All but three were still alive and, with one exception,
were recalled for confirmation of the diagnosis and to
provide personal and family histories. The group con-
sisted of 22 individuals with homozygous sickle-cell
anaemia (Hb SS), 12 with sickle-cell/beta-thalassaemia
double heterozygosity, 34 with sickle-cell/haemoglobin C
disease (Hb SC), and two with the combination of
haemoglobin S and hereditary persistence of fetal
haemoglobin. They were predominantly of West Indian
origin, more than halfhad been born in Britain, and most
were aged under 25. The records for 304 patient ad-
missions between 1962 and 1979 were analysed. There
were 199 sickle-cell-disease-related admissions, 61
unrelated to sickle-cell disease, and 44 for pregnancy or
its complications. Admissions per patient-year averaged
less than one, except for children with Hb SS under the
age of 5 years, who were admitted more frequently. The
commonest reasons for admission were painful crises
(74% of all admissions) and the "chest syndrome" (21%).
There were four pneumococcal infections, all in children
with Hb SS under the age of 8 years; all recovered. Three
patients, aged 10, 15, and 50 years, died. The two children
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with Hb SS died in their sleep without gross evidence of
sickling at necropsy. Multiple brain infarcts were found
at necropsy in the 50-year-old woman with Hb SC who,
having survived nine uneventful pregnancies, succumbed
to an infection after cryosurgery to the cervix. Obstetric
records were available for 18 term pregnancies in 11
women. Three antenatal sickling crises and three post-
partum thromboembolic complications were encoun-
tered. There were no maternal or perinatal deaths.
Fifteen asymptomatic individuals with sickle-cell disease
were diagnosed as a result of routine screening proce-
dures. There are likely to be many such individuals
currently undiagnosed in the community. They urgently
need identification because of their increased risks from
pregnancy, surgery, and infection.

Introduction

Sickle-cell disease is a term used to denote a group of inherited
disorders occurring mainly in Negro peoples and characterised
by a predominance of haemoglobin S (Hb S) in the red cells.
The major conditions included in this group are homozygous
sickle-cell anaemia (Hb SS), sickle-cell/p-thalassaemia double
heterozygosity, sickle-cell/haemoglobin C disease (Hb SC), and
the combination of sickle-cell trait and heterozygous hereditary
persistence of fetal haemoglobin. In Britain, where the main
wave of immigration occurred in the early 'sixties, few middle-
aged or elderly patients with sickle-cell disease are seen. The
general impression seems to be that of a severe disease of
children and young adults necessitating frequent admissions to
hospital. Mann and Stuart' have provided the only data relating
to the severity of the disease in Britain. In 18 children with
sickle-cell disease they found a similar average number of
sickle crises-three per patient per year-to that reported in a
contemporary American study.2 The present investigation was
undertaken in an attempt to establish further the characteristics
of sickle-cell disease in Britain.
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Patients and methods

CASE FINDING

Case finding was a retrospective study of data relating to 70 patients
with sickle-cell disease who had at some time between 1962 and 1979
attended the Central Middlesex Hospital, a district general hospital
in Brent. Fifty-three of the cases were on a register of patients with
sickle-cell disease maintained by the haematology department since
1976, while the remaining 17 were traced from the Hospital Activity
Analysis since 1971 and from the register of children with sickle-cell
disease in Brent, which was started by the community child health
department in 1973. A major difficulty with the last two sources
arose from the confusion between sickle-cell disease and sickle-cell
trait (Hb AS). For example, of 88 cases recorded in the Hospital
Activity Analysis as having been admitted with sickle-cell disease,
57 actually had sickle-cell disease, 27 were Hb AS, and there was one
case each ofHb C trait, glucose-6-phosphate deficiency, f-thalassaemia
trait, and a white individual who had never been tested for Hb S. All
but four of the patients traced from the three sources were recalled,
and the diagnosis of sickle-cell disease was confirmed by haemoglobin
electrophoresis, measurement of haemoglobins A2 and F, and
Kleihauer staining of films for confirmation of the diagnosis of
heterozygous hereditary persistence of fetal haemoglobin. All the
patients are at present attending the paediatric or adult haemo-
globinopathy clinic on a routine basis. Of the four patients who could
not be recalled, three had died before the beginning of the study and
one failed to attend for follow-up.

DATA COLLECTION

A proforma was used to record all data from the hospital inpatient
and outpatient records. The data were often incomplete, in particular
for those cases not requiring admission to hospital. Further informa-
tion was obtained by EA, who interviewed 50 affected individuals or
their parents. Laboratory results were available for family members
of 13 out of 58 families.

Results

DIAGNOSIS

Of the 70 patients, 22 had Hb SS; 12 Hb S/:-thalassaemia, four of
whom had detectable Hb A and eight of whom had no Hb A; 34 had
Hb SC; and two had Hb S/heterozygous hereditary persistence of
fetal haemoglobin. There were 58 West Indians, 11 West Africans,
and one Indian. Fifty families had only one affected member, five
families two, two families three, and one family four (a mother and
three of her six children). Forty-two individuals were born in Britain,
28 abroad. There were 37 men and 33 women. Fifty-three patients
were under the age of 25 in 1979. Of the 20 living patients with
Hb SS, 11 were under the age of 15, seven between 15 and 25, one
was 27, and one 33. Five patients with Hb S//-thalassaemia were
under 15, six between 15 and 25, and one was 41. Of the 33 living
patients with Hb SC, eight were under 15, 16 between 15 and 25, and
the remaining nine over 25. Two patients with Hb S/heterozygous
hereditary persistence of fetal haemoglobin were 25 and 29. Haemato-
logical findings are given in table I.
On average, patients with Hb SS were followed up for 7 6 years,

Hb S/f-thalassaemia for 6-1 years, and Hb SC for 3 9 years. Fifty-
three patients were diagnosed at the Central Middlesex Hospital, 11
in other hospitals, and in six cases the place of diagnosis was un-
recorded. Of the 53 diagnosed at the Central Middlesex Hospital, 38
were symptomatic whereas 15 had no symptoms referable to sickle-cell
disease at the time of diagnosis and were discovered on routine

TABLE I-Haematological data in the steady state

Haemoglobin Reticulocyte Mean corpuscular
Type of sickle-cell (g/dl) count volume

disease (mean ± SD) (mean ± SD) (fl)
(mean I SD)

Hb SS 8 7 20 3 86-7
(n = 16) (±0 8) ( i-8 7) (+ 54)

Hb S/3-thalassaemia 10 6 4 3 72 3
(n=10) (--13) ( i22) (-173)

Hb SC 123 59 817
(n=15) (±09) (±3 1) (±49)
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antenatal or preanaesthetic testing. Thirty-two of the symptomatic
cases were diagnosed during hospital admission, and six were referred
to outpatient clinics because of sickle-cell-disease-related symptoms
(joint pains, haematuria, or anaemia).

TABLE II-Number and duration of sickle-cell disease admissions*

No of Total No of No of Duration of
Type of sickle-cell admissions per admissions patients admission

disease patient-year with sickle- admitted (days)
(mean and cell disease (mean and

range) range)

Hb SS (n=22) 0 74 (0-336) 146 20 11-4 (4-24)
Hb S/,1-thalassaemia
(n= 12) 0-52 (0-2) 24 9 11-6 (3 5-36)

Hb SC (n=34) 0-25 (0-2) 29 19 10-0 (2-28)

*Excluding admissions related to pregnancy.
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FIG 1-Number of admissions per patient-year according to
age in patients with Hb SS.
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FIG 2-Pattem of admissions in three siblings with sickle-ceU
disease. For details see text.

MORBIDITY

A total of 304 admissions were analysed, of which 199 admissions
in 48 patients resulted from sickle-cell disease. In addition there were
44 admissions related to pregnancy complications in 11 patients and
61 admissions unrelated to sickle-cell disease. Of the latter, 39 were
in a single patient with Hb S/1-thalassaemia with asthma.

Table II shows the average number of admissions per patient-year
for each type of sickle-cell disease and the average duration of stay.
The 22 patients with Hb SS were admitted with sufficient regularity
to allow separate analysis according to age. The highest admission
rates were found in the first five years of life (0-8-1-5 admissions per
patient-year) whereas the number of admissions declined to 0-4-0-6
per patient-year in those over the age of 10 (fig 1). Two patients
accounted for 33% of all admissions for sickle-cell disease, with 29
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and 37 admissions respectively. One patient with asthma, a sibling of
the second case, accounted for 63% of all non-sickle-cell disease
admissions. The analysis of admissions in these two children is shown
in fig 2. It is evident that they were admitted with increasing frequency
after their eldest sister's death from sickle-cell disease. Before that,
their frequency of hospital admission was similar to that of other
patients with Hb SS of the same age group.

Table III shows the reasons for the 199 admissions for sickle-cell
disease. Painful crises accounted for 74% of all admissions and "chest
infection" for 210%. Other well-defined clinical presentations, such as
a sequestration crisis, priapism, osteomyelitis, and an aplastic crisis,
were seen.

285

She had nine children. Hb SC disease was diagnosed in the final
pregnancy. Three weeks before death she had cryosurgery to the
cervix. She developed a pelvic infection and was brought to hospital
comatose. She was found to have pyrexia, anaemia, thrombocytopenia,
massive splenomegaly, and bilateral lung consolidation. Despite
intensive resuscitation she did not regain consciousness and six days
later died after a cardiac arrest. Necropsy showed multiple brain
infarcts, heavily congested lungs and liver, a grossly enlarged heart,
and a massive spleen (1 1 kg) with many recent infarcts.

Case 3-In 1974 a 15-year-old girl with Hb SS died in her sleep at
home, without any known preceding illness. A coroner's necropsy did
not disclose the cause of death.

TABLE IiI-Reasons for admitting patients with sickle-cell disease*

Hb SS Hb S/fi-thalassaemia Hb SC Total

No of No of No of No of No of No of No of No of
admissions patients admissions patients admissions patients admissions patients

Painful crisis 81 16 17 7 19 13 117 36
Chest infection:
With pain 27 11 4 4 31 15
Without pain 7 7 2 2 3 3 12 12

Pneumococcal infections:
Meningitis 2 2 2 2
Peritonitis it 1 1 1
Pneumonia 1 1 1 1

Cerebrovascular accidents (4), aplastic crisis (4), hand-foot syndrome (2), priapism (2), osteomyelitis (2), leg ulcers (2), pulmonary
embolism (1), anaemia (1), pyelonephritis (1), and miscellaneous (16) accounted for remaining admissions.
*Excluding admissions related to pregnancy.
tWith sequestration crisis.

TABLE IV-Term pregnancies in patients with sickle-cell disease

Type of sickle-cell No of No of No of No of No of
disease patients term pregnancies crises thromboembolic admissions

complications (per pregnancy)

Hb SS 1 1 1 11* (11)
Hb S/rl-thalassaemia 2 4 1 7t (1-75)
Hb SC 7 12 1 3 18 (1-5)
Hb S/HPFH 1 1 1 1 (1)

*Includes nine admissions for transfusion.
tIncludes two admissions for transfusion.
HPFH = Heterozygous hereditary persistence of fetal haemoglobin.

Chest infection was the second commonest diagnosis. Of the 43
admissions with this diagnosis, a bacteriological cause for infection
was found in only two cases (f-haemolytic streptococcus in one,
pneumococcus in the other). Probably most admissions for chest
infection were in fact due to the "chest syndrome"-that is, acute
sickling in the lung vasculature without demonstrable bacterial
infection, possibly precipitated by mild viral respiratory tract infection
in some cases.
Four pneumococcal infections were recorded: two meningitis, one

the pneumonia mentioned above, and one peritonitis. All were in
children with Hb SS under the age of 8. Three occurred before 1975,
and in one child pneumococcal meningitis was the presenting feature
of sickle-cell disease.

RELATED CONDITIONS

Three patients with Hb SC disease had avascular necrosis of the
hip, three had leg ulcers (one with Hb SS, two with Hb S/fl-
thalassaemia), and proliferative retinopathy was present in four patients
with Hb SC disease. Two patients were registered disabled; one with
Hb SC, aged 46, had bilateral avascular necrosis of the hips and
shoulders, and one with Hb SS was unable to hold a permanent job
due to constant ill health.

MORTALITY

Three patients with sickle-cell disease were known to have died
between 1971 and 1979. A brief outline of these cases is given below.

Case 1-In 1974 a 10-year-old boy with Hb SS died in hospital
while apparently recovering from a sickling crisis. No cause of death
was found at necropsy.

Case 2-In 1976 a 50-year-old woman with Hb SC disease died.

PREGNANCY

Eleven patients had been pregnant at least once, giving a total of
47 pregnancies of which 34 were full-term with live births, seven
miscarried, and six were aborted. Eighteen term pregnancies, four
miscarriages, and three therapeutic abortions had been managed at the
Central Middlesex Hospital. The records of the 18 term pregnancies
were analysed separately, and the results are shown in table IV.
Three crises occurred during the antenatal period in three women, and
two patients, one with Hb SS, the other with Hb S/fl-thalassaemia,
were maintained on a prophylactic transfusion regimen from the time
of their first crisis to delivery. Other antenatal problems that occurred
in women with Hb SC were: avascular necrosis of the hip, hyper-
tension, threatened abortion, anaemia, and painful splenomegaly. One
example of each of these conditions was recorded. Postpartum
thromboembolic complications were encountered in three of the Hb
SC pregnancies that occurred before 1976. Three pregnancies in
women with Hb SC that occurred between 1976 and 1978 were
treated with prophylactic low-dose heparin from 36 weeks until six
weeks postpartum. There were no complications in these later
pregnancies.

Discussion

The Brent patients with sickle-cell disease were a mixture of
Hb SS (22), Hb S/P-thalassaemia (12), Hb SC (34), and Hb
S/heterozygous hereditary persistence of fetal haemoglobin (2).
There was a slight preponderance of male patients and most
patients were under 25. There was a puzzling excess of
individuals with Hb SC compared with Hb SS, which was
unexpected in view of the relative prevalence of the genes for
Hb S and Hb C in the West Indies.3 Since 28 of our patients
with Hb SC were of West Indian origin and only six were
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originally from West Africa, the excess of Hb SC over Hb SS
individuals cannot be explained on the basis of a greater
prevalence of the Hb C gene in West African compared with
West Indian populations.

Patients with Hb SS were the most severely affected and
tended to be diagnosed early; no patient with Hb SS was
diagnosed on routine screening. Nevertheless, patients with
Hb SS were admitted to hospital on average only once a year
when under 5 years and once every two years in the older age
groups. These findings are similar to those of Diggs and
Flowers,4 who observed 22 admissions in 37 patients aged 2-20
years during a two-year period, and to those of Lubin and
Oski,2 who reported 1 08 admissions per patient-year for 11
children aged 3J-17 years. Powars5 quoted a hospital admission
frequency of 3-6 per decade after the first 5 years of life in a group
of 422 children with sickle-cell disease.

In our series 74% of all admissions occurred in patients with
Hb SS, who represented only 31% of all the patients. Painful
crises and acute pulmonary involvement without demonstrable
bacterial infection-the chest syndrome-accounted for more
than 90% of the admissions in this group. These findings are
similar to those in the American5 and Jamaican6 series.
Four pneumococcal infections occurred, all in children with

Hb SS aged between 18 months and 8 years. Neither prophylactic
penicillin nor pneumococcal vaccine had been administered in
these cases. One of the infections was associated with a seques-
tration crisis but there were no deaths. In the Jamaican series7
nearly 10% of children with Hb SS died during the second six
months of life, mainly from acute splenic sequestration and
pneumococcal infections; further deaths occurred during the
second and third years of life. The absence of early deaths in
our series may well reflect a failure to recognise sickle-cell
disease in early infancy (as discussed by Powars5), which could
be rectified only by a programme of screening for sickle-cell
disease in the neonatal period. The clinical and haematological
features of our cases of Hb S/f-thalassaemia and Hb SC were
similar to those described by Serjeant.3 8

Powars5 had reported a significant incidence of admissions for
psychosocial reasons. The frequency of admissions for the
family shown in fig 2 illustrates the influence of psychological
factors on symptoms both related and unrelated to sickle-cell
disease. Specialised support is needed in such cases.

This small study has shown that sickle-cell disease in people
of West Indian and West African origin living in Britain is
similar to the disease in American5 and Jamaican6 negroes. The
numbers studied are not sufficiently large to allow assessment of
mortality nor of features of prognostic significance. Nevertheless,
two important points emerge:

(1) There are probably many undiagnosed asymptomatic
individuals with sickle-cell disease of all age groups in the
community. The main risk to such undiagnosed individuals is
an unexpected, severe and potentially fatal sickling episode
during pregnancy or after surgery (as in our case 2).

(2) The early identification, through cord blood screening, of
infants with sickle-cell disease is essential if sickle-cell-disease-
related deaths in infancy (estimated at around 10% of all
infants with sickle-cell disease in Jamaica7 and America5 but not
detected in our series presumably through lack of recognition)
are to be prevented.

Miss E Anionwu was a King's Fund scholar, 1977-9, and is at
present financed from the Locally Organised Research Scheme,
North-west Thames Regional Board.

Requests for reprints should be addressed to Dr Brozovic.
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In a short series of patients being operated on for morbid obesity, all of
them weighing 126 kg or more, the spleen weighed three to four times
normal size. The blood picture was normal. Is this observation of any
importance or is spleen weight related to body weight ?

"Normal" spleen weight appears to be related to the age of the patient
and decreases from 20-29 years and above 60 years of age. No pro-
nounced variation in the weight of the normal spleen is seen in relation
to body weight or height.' In the last 500 necropsies I have performed
no correlation was seen between body and splenic weights. This
series included one case of "morbid obesity" who died postoperatively.
His splenic weight was 250 g, but this enlargement was adjudged to be
in relation to an acute peritonitis and septicaemia.

1 De Land FH. Normal spleen size. Radiology 1970;97:589-92.

What are the effects of taking oral progesterones for 14 days of
each menstrual cycle to regulate heavy irregular periods ? If this treatment
were continued for 10 years or more, how much risk is there?

In irregular anovulatory cycles progestogens can be given to mimic
the action of the corpus luteum and induce secretory change in the
endometrium. Progesterone itself is inactive when taken by mouth,
but various synthetic progestogens are available: most manufacturers
recommend a 10-day course (day 16 to day 25 of the cycle) for this
indication. To control irregular ovulatory cycles it may be necessary
to give the progestogen from day 5 to day 25 of the cycle. After the

tablets are stopped the endometrium is shed as in a normal period.
Side effects include failure to control the menorrhagia, breast heavi-
ness, loss of libido, and nausea. Progestogens are contraindicated in
patients with liver disease. Taking the hormones for 14 days each
month has no contraceptive effect. Progestogens should not be given
for more than three months to control dysfunctional uterine bleeding
without referral to a gynaecologist. One suspects that if the regimen is
successful for 10 years it was not necessary in the first place, since
severe menorrhagia usually breaks through the treatment. There is no
published experience of continuing the regimen for 10 years or more,
so we have to guess at the risks-remembering that the dosage of
progestogen used to control menorrhagia is about 10 times that in the
combined oral contraceptive and more than 20 times that in the
progestogen-only contraceptive. Studies of the long-term risks of the
pill indicate that the progestogen component is not associated with
carcinogenesis or venous thromboembolism but may be associated
with an increased risk of myocardial infarction.1

lVessey MP. Female hormones and vascular disease-an epidemiological overview.
British Journal of Family Planning 1980;6,suppl:1-12.

How should recurrent threadworm infestation be managed when all the
usually accepted procedures have been tried unsuccessfully ?

I suggest that the entire household be treated with mebendazole
(Vermox), one tablet (100 mg) to be taken weekly for 12 weeks. The
only contraindication is pregnancy. If infection recurs at the end of
this time it must have been acquired outside the family circle.
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