
individual districts, each currently with about 60
deaths from breast cancer a year, would scarcely be
measurable in the short to medium term, even if an
efficient deployment were immediately attained. It
would therefore seem sensible to conduct sequential
and comparative evaluations for groups of 10 or 20
health districts rather than for one or two.
The working group calculated a cost of £3000 to

£3400 for one life year saved, at 1985-6 prices. The
exact workings are not easy to follow, but a parallel
estimate is possible. The report estimates annual
running costs ofabout £18 million plus amortisation on
a capital investment of £31 million-say £25 million
overall. The model estimate of 901 deaths and 21 065
life years saved in England and Wales therefore
suggests a non-discounted cost of £27747 for each
death saved and £1176 for each life year saved.
Discounting at 5% a year (as used by Forrest) between
the year of the investment and the year of the benefit
brings the cost of each life year saved to £2591, rather
better than the Forrest estimates. ' The report does not
give an estimate of costs for each death from breast
cancer saved, but discounting our own estimate at the

same rate over seven years gives a corresponding value
of£39 043.

This work was carried out as part of a health services
research programme supported by the Department of Health
and Social Security.
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Abstract
Among homosexual men the prevalence of infection
with Entamoeba histolytica is high. To determine
the clinical importance of this infection 55 homo-
sexual men carrying the parasite were investigated
in detail. No clinical, serological, or histological
evidence of invasive amoebiasis was found in any of
them. The patients were not treated and were
foliowed up for 12 to 29 months (mean 21-6 months),
during which period none developed symptoms that
could be attributed to E histolytica. Spontaneous
loss of the parasite occurred in 17 patients, some of
whom later became reinfected. Sixteen patients had
antibody to human immunodeficiency virus, and
infection with E histolytica showed the same benign
course in them as in the patients who did not have
antibody. Throughout the study classification of the
isolates of E histolytica consistently showed that
they belonged only to non-pathogenic zymodemes.
The findings provide further evidence that E histo-
lytica in homosexual men is a commensal organism.

Introduction
Sexual transmission of Entamoeba histolytica has led

to a high prevalence of infection among homosexual
men.'-2 Several studies have been unable to find any
correlation between gastrointestinal symptoms and the
presence or absence of E histolytica,' 3 6 7 9 11 3 and
clinical investigations in a few infected men have
shown no evidence of invasive disease.'2"145 Reports
that describe invasive amoebiasis in homosexual men
are extremely rare.'6-'9
The introduction of zymodeme classification (the

grouping of isolates according to their isoenzyme
pattern on electrophoresis) has provided a rational
explanation for the lack of clinical disease in many
people infected with E histolytica. Twenty two dif-
ferent zymodemes ofE histolytica have been shown, 12
of which have never been associated with invasive
amoebiasis and have therefore been designated non-

pathogenic.2029 Classification of isolates ofE histolytica
from homosexual men in the United Kingdom and
North America has to date shown them all to belong to
non-pathogenic zymodemes.5 1" 4 '5 30 Information on
the natural course of infections with non-pathogenic
E histolytica is scant. In a study that followed up 15
subjects passing cysts of E histolytica, some of which
were known to be non-pathogenic, all subjects lost
the parasite within 18 months.3' No such study has
been carried out on homosexual men, a group in
which the high prevalence of infection with human
immunodeficiency virus (HIV) and consequent
immune suppression are added complications. We
therefore investigated a cohort of 55 homosexual men
known to be infected with E histolytica for evidence of
invasive amoebiasis and followed them up without
treatment to establish the natural course of the
infection.

-Patients and methods
We identified patients by random screening,"

screening during the investigation of gastrointestinal
symptoms, and screening sexual partners of men
known to be infected with E histolytica. We took a full
history from each patient and gave them a general
examination. A proctoscope was passed, and speci-
mens were taken for culture for Neisseria gonorrhoeae,
Chlamydia trachomatis, and herpes simplex virus. A
blood sample was taken to test for antibodies to
amnoebas and HIV. Faecal specimens were examined
for parasites, including cryptosporidium, and were
cultured for salmonellas, shigellas, campylobacter,
and yersinia. After these additional infections had
been treated or excluded patients who had no contra-
indication and agreed to the procedure underwent
sigmoidoscopic examination, during which two rectal
biopsy specimens were taken, one for histological
examination and the other for culture of amoebas.
To determine the natural course of infection with

E histolytica we did not treat the patients but reassessed
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them at three month intervals. At each visit we
recorded details of any gastrointestinal symptoms and
coincidental treatment and carried out a general exami-
nation; at least one fresh stool sample was examined for
the presence of parasites. The patients were considered
to be clear of E histolytica if three consecutive stool
specimens gave negative results. They were en-
couraged to reattend immediately if any gastrointes-
tinal symptoms developed.

Laboratory investigations-Stool samples were
examined for parasites by both microscopy and cultur-
ing. For microscopy the specimens were concentrated
by the formol-ether technique32 and stained with
double strength Lugol's iodine and Sargeaunt's stain.33
All specimens were cultured in Robinson's medium
regardless of the results of microscopy,34 and cultures
of E histolytica classified into zymodemes.25 Phenol
auramine fluorescence microscopy was used to identify
cryptosporidium,35 and routine techniques were used
to isolate faecal bacteria and rectal pathogens. Rectal
biopsy specimens for histological examination were
mounted on glass microfibre and fixed immediately in
acid formalin. The tissue was processed overnight at
4°C on a Lynx tissue processor, orientated at 90°C to
the muscularis, and embedded in paraffin. Serial
sections were stained routinely with haematoxylin and
eosin. The second rectal biopsy in each case was placed
in Robinson's medium to culture amoebas and the
zymodeme characterised for those cultures obtained.

Antibodies to E histolytica were detected on indirect
immunofluorescence antibody testing and antibodies
to HIV by competitive enzyme linked immunosorbent
assay (ELISA) (Wellcozyme).

Statistical analysis-The duration of infection with
E histolytica in the patients with and without antibody
to HIV was compared by a log rank test. The
characteristics of patients still infected and those who
lost the parasite were compared by Fisher's exact test.

Results
INITIAL INVESTIGATIONS

Fifty five patients were studied, of whom 44 were
identified during random screening, six were being
investigated for gastrointestinal complaints, and five
were sexual partners ofmen already recruited. Clinical

Organisms and conditions identified in 55 homosexual men excreting
E histolytica

Neisseria gonorrhoeae 1
Herpes simplex virus 3
Enterobius vermicularis 1
Giardia lamblia 3
Other amoebic species* 37
Yersinia fredericksenii 1
Spirochaetosis 5
Anal warts 7

*Including Entamoeba coli, Entamoeba hartmanni, Endolimax nana,
Iodamoeba butschlii, and Dientamoeba fragilis.

---Positive for HIV antibody

- Negative for HIV antibody

0 3 6 9 12 15 27

Ti me (months)
Time of clearance of infection with E histolytica in patients with and without antibody to HIV. (Time of
clearance ofparasite taken as time at which first sample of three consecutive stool samples giving negative
results was received.)

features of amoebic infection were not found. One
patient had generalised lymphadenopathy and one had
seborrhoeic dermatitis; both were positive for antibody
to HIV. One patient had a colostomy after previous
excision of a rectal carcinoma.

Proctoscopy was carried out in 54 men and sig-
moidoscopic examination in 47. Of the eight who did
not undergo sigmoidoscopy, three had declined it, one
was the patient with a colostomy, and four had relative
contraindications such as anticoagulant treatment or
valvular heart disease. Mild mucosal erythema was
noted on endoscopy in 10 patients, but no features of
invasive amoebiasis were seen in any case. Histological
examination showed minimal non-specific inflamma-
tory changes in six biopsy specimens, but features of
invasive amoebiasis were not seen.
E histolytica was cultured from 18 of the 47 biopsy

specimens. Characterisation of the zymodeme of
all isolates cultured from faecal and rectal biopsy
specimens showed that they belonged to I, III, or VIII
which are non-pathogenic. In seven patients cultures
of E histolytica were not isolated from either faeces or
rectal biopsy specimens at this stage, and consequently
the zymodeme could not be identified. The table shows
the other organisms and conditions identified in the 55
patients.

Antibodies to E histolytica were not detected in any
of the patients. Thirteen patients were found to be
positive for antibody to HIV on enrolment into the
study, and three developed antibodies during follow
up.

FOLLOW UP

Patients were followed up for 12-29 months (mean
21 6 months), during which a total of 363 faecal
specimens were examined (4-12 per patient) and 172
isolates ofE histolytica were successfully cultured, all of
which belonged to non-pathogenic zymodemes. In two
patients the zymodeme was not identified because
culturing was unsuccessful. None of the patients
developed disease that was related to E histolytica.
Although many episodes of brief self limiting gastro-
intestinal disturbances were reported, only six patients
developed symptoms that warranted investigation.
The diagnoses in these six cases were acute appendix
abscess (one), diverticulitis (one), infection with
Giardia lamblia (one) or Shigellaflexnei- (one), and self
limiting diarrhoea with no recognised cause (two). Six
cases ofasymptomatic giardiasis were identified during
follow up.

Seventeen patients spontaneously became clear of
E histolytica during follow up, as judged by negative
results on examination of a minimum of three consecu-
tive stool samples. Five of these patients were positive
for antibody to HIV and 12 negative; the time to
clearance of the parasite was not significantly different
between patients who did and did not have antibody to
HIV (figure). Subsequently seven patients became
reinfected, again with non-pathogenic zymodemes of
E histolytica. Thirty eight patients remained infected
throughout the study, including 11 of the patients with
antibody to HIV.
A significant association was noted between loss of

the parasite and diarrhoea; of the 17 subjects who
became clear of infection, four had experienced an
episode of diarrhoea sufficiently severe to seek medical
advice and in all four this coincided with the change
from being positive for E histolytica to being negative
on examination of stools, whereas none of the 38
patients still infected complained of diarrhoea
(p=0007). During follow up 13 patients were
prescribed metronidazole, tetracycline, or erythro-

f mycin for coincidental problems such as gingivitis,
gonorrhoea, and non-specific urethritis. These three
drugs are used for treating amoebiasis, yet in only two
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cases did treatment (with tetracycline) coincide with
loss of the parasite. This apparent lack of efficacy in
clearing E histolytica may have been due to the use of
dosage regimens below those used to treat amoebiasis.
Three patients developed AIDS. In one E histolytica

was cultured from a histologically normal rectal biopsy
specimen taken only six weeks before he presented
with pneumonia caused by Pneumocystis carinii. He
had no gastrointestinal symptoms until his admission
with pneumonia, when diarrhoea also developed.
Several stool samples were subsequently examined and
cryptosporidium was identified, but he was no longer
infected with E histolytica. Another patient developed
lobar pneumonia secondary to septicaemia caused
by Salmonella choleraesuis and a few months later
presented with pneumonia due to P carinii; he re-
mained infected with E histolytica and never had any
gastrointestinal symptoms. The third patient, who was
still infected with E histolytica, developed Kaposi's
sarcoma. One patient with antibody to HIV, still
infected with E histolytica but without gastrointestinal
symptoms, developed oral candidiasis and hairy leuco-
plakia.

Discussion
Only two studies have looked in detail for evidence

of invasive amoebiasis in homosexual men infected
with E histolytica. McMillan et al favoured treating
such patients because they found endoscopic and
histological abnormalities more commonly in infected
patients than uninfected controls,'4 but the abnormali-
ties were those of non-specific proctitis, a common
problem in homosexual men that cannot be equated
with amoebic colitis. Goldmeier et al questioned
the need to treat homosexual men infected with
E histolytica but ultimately made no firm recommenda-
tion.' On the basis of our study we suggest that
homosexual men passing cysts of E histolytica in the
faeces can safely be left untreated.
The spread of AIDS among the homosexual popu-

lation, in which non-pathogenic E histolytica is already
endemic, has raised concern about the clinical effect
of combined infection.78687 The suggestion that the
ability of E histolytica to cause disease is altered in
patients who are immunosuppressed has usually been
supported by reference to a few reports of invasive
amoebiasis in patients receiving steroid treatment.38"4
These cases occurred before the introduction of
zymodeme classification, there is no contemporary
evidence to suggest that non-pathogenic zymodemes
can cause disease even in immunocompromised
subjects. The patients in our cohort with antibodies to
HIV showed no evidence of invasive amoebiasis, and
the infection in them followed the same benign course
as that in subjects who did not have antibody to HIV.
The patients who developed AIDS either lost the
parasite spontaneously or remained asymptomatic.
Most of our patients remained infected with

E histolytica; this contrasts with the findings of Nanda
et al,3' who reported that all 15 of their subjects
spontaneously lost the parasite within 18 months.8' A
possible explanation for this difference is that our
criterion for accepting loss of the parasite (negative
results in three consecutive stool samples) was stricter
than theirs (one negative specimen) or that we under-
estimated the frequency of reinfection. Reinfection
was documented in seven of the 17 subjects who
fulfilled the criterion for loss of the parasite, but
others may have lost and reacquired infection between
assessments.
By our criterion one third of our patients became

free of the infection. Why this should occur is not clear;
it seems not to be related to coincidental antibiotic
treatment. The association between loss of the parasite

and diarrhoea suggests that an episode of rapid intes-
tinal transit may clear the organism. Nanda et al
reported that among patients with the irritable bowel
syndrome the prevalence of E histolytica was lower in
the group who had diarrhoea than in the group who did
not.3' Flushing the bowel in this way may be sufficient
to dislodge an organism that has not invaded host
tissue. This hypothesis, however, leaves 13 of our
patients who either did not report episodes of diarrhoea
or became free of infection for some other reason.

In summary, this study confirms that the E histo-
lytica circulating in the homosexual community in the
United Kingdom is a commensal organism. Many
patients will lose the parasite spontaneously, and
others remain infected but asymptomatic. Even in
patients infected with HIV the organism does not seem
to be clinically important. We do not recommend
routine treatment of homosexual men found to be
passing cysts of E histolytica, and if such patients
present with gastrointestinal complaints E histolytica
should not be considered to be the cause unless there is
evidence of invasive amoebiasis.

The study was supported by the Medical Research Council.
We thank Mrs Sandra Wiffen for her help with analysing
zymodemes, Mr Peter Williams for help with the statistical
analysis, Ms Suzanne Fleck and Ms Jennifer Tosswill for
testing for antibody to amoebas and the department of
virology at University College and Middlesex Hospital School
of Medicine for testing for HIV antibody.
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Abstract
The ielation between leukaemia and smoking habits
was examined in data from the veterans' smoking
study, a prospective study of mortality among
248 000 United States veterans, ofwhom 723 died of
leukaemia during 1954-69. A significant increase in
mortality from leukaemia among cigarette smokers
(relative risk 1.53) was found, together with a
dose-response relation with amount smoked (trend
p<0001). The relation was strongest (relative risk
1-72) for monocytic and chronic and unspecified
myeloid leukaemias (ICD (7th revision) codes 204.1
and 204.2). For these leukaemias the increase was
almost twofold (relative risk 1-93) among current
smokers of over 20 cigarettes daily. Ex-cigarette
smokers also showed an increase of leukaemia
(relative risk 1-39; p<0.001).
These findings are consistent with other studies

and relevant to the interpretation of minor increases
of leukaemia both in population and in individual
based studies. If causal they also imply that smoking
is responsible for many more deaths from leukaemia
in adults than all other known causes combined.

Introduction
The veterans' smoking study, a prospective study of

a cohort of United States veterans initiated in 1954, has
been an important source of information on the effects
of smoking on mortality.`'4 In the latest published
analysis (1980), covering 16 years of observation
(1954-69), a more than 50% increase in mortality from
leukaemia was reported among current cigarette
smokers as compared with non-smokers.4 In this study
we have investigated the relation between smoking and
leukaemia with reference to the amount and type of
tobacco smoked and also to certain subtypes of the
disease.

Subjects and methods
Deaths from leukaemia in the period 1954-69 were

identified among the 248 046 United States veterans
holding government life insurance policies who had
provided details of their smoking habits in 1954 or
1957. Causes of death had been coded according to the
seventh revision of the International Classification of
Diseases (ICD). The computerised file details of cause
of death, however, did not in all cases go beyond the

first three digits of the ICD codes. In the seventh
revision of the ICD leukaemia (code 204) is subdivided
into certain subtypes by the fourth digit, as follows:
204.0, lymphatic leukaemia (chronic or unspecified);
204.1, myeloid leukaemia (chronic or unspecified);
204.2, monocytic leukaemia (any type); 204.3, acute
leukaemia (of any type other than monocytic); 204.4,
other and unspecified leukaemia. For our study those
cases with only three digits computerised were coded
more completely by reference to other records which
showed the full four digit codes. Mortality from each
of the above subtypes was then examined among
non-smokers, current cigarette smokers, ex-cigarette
smokers, and cigar and pipe smokers. The numbers of
deaths recorded from a given type of leukaemia in
current cigarette smokers were compared with the
numbers expected if the rates recorded among the
non-smokers had applied. These expected numbers
were calculated by applying the age specific rates
among the non-smokers to the man years at risk
experienced by the smokers and the results summed
across the age groups covered. Observed to expected
ratios were also calculated according to the amount of
tobacco smoked. A similar procedure was followed for
ex-smokers of cigarettes as well as for cigar and pipe
smokers. Evidence of dose-response relations was
sought by using a standard test for trend for cohort
studies.

Finally, because the ICD (7th revision) did not
distinguish the different types of acute leukaemia an
attempt was made to trace as many death certificates
as possible of men in the study who had died of
leukaemia.

Results
During the 16 years of observation 723 men in the

study died of leukaemia, of whom 330 were current
cigarette smokers, 185 ex-cigarette smokers, 46 cigar
or pipe smokers, and 162 non-smokers, as recorded at
entry to the study. There was a significant excess
of leukaemia among current cigarette smokers as
compared with non-smokers (relative risk 1-53,
p<0 001 (two sided test); table I). Of the specific types
examined, significant excesses were found for myeloid
and monocytic leukaemias and also for lymphatic
leukaemia (p<0-001 (two sided) in both cases).
When the relative risk of leukaemia was examined

in relation to the number of cigarettes smoked a
significant dose-response effect w.s found (table II).

BMJ VOLUME 297 10 SEPTEMBER 1988 657

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.297.6649.654 on 10 S
eptem

ber 1988. D
ow

nloaded from
 

http://www.bmj.com/

