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12 had " other complications." Sixty-seven managed to take
drugs illicitly while in hospital. One year later 13 had died,
4 were taking heroin, and 9 another opiate, 19 were in prison
in hospital or out of the U.K., and only 15 were otherwise
off drugs.

We are grateful to the Dangerous Drugs branch of the Home
Office, and particularly Mr. H. B. Smear, for help in following
up these patients.

REPERENCRS
Bejerot, L. N. (1966). Symposium of Society for Study of Addiction.

Awm publication.
BOWley, T. 1966). Bull. Narcot., 18, No. 4, p. 1.
Dangerous Drugs Act, 1967. H.M.S.O., London.
Edwards, G. (1967). Brit. med. Y., 3, 425.

General Register Office (1966). Classification of Occupations. H.M.S.O..
London.

Home Office (1947-66). Reports to the United Nations on the Working
of the International Treaties on Narcotic Drugs. London.

7. Amer. med. Ass., 1963, 186, 976.
Kramer, J. C., Fischman, V. S., and Littkid, D. C (1967). 7. Am".

med. Ass, 201, 305.
Ministry of Health (1926). Deaenal Committe Report on Morphino

and Heroin A 1926. H.MS.O., London.
Ministry of Health (1961). Repo o Inter Committee o"

Drug Addicton. H.M.S.O., London.
Ministry of Health (196). Se Report of Interdepartmental Con-

mittee on Drug Addition. H.M.S.O., London.
Ministry of Health (1967). H.M. (67) 16. London.
Presidents Commission on Law Enforcement and Administration of

Jistce (1967). Task Force Report on Narcotics and Drug Abuse
Washinon

Rasor, R., and Maddox, J. F. (1966). Health, Education, and Welfae
Indicators (March), 11.

Siler, J. F. (1933). Milit. Surg., 73, 269.
Stevenson, G. H. (1956). Drug Addiction in British Columbia. Uniar

sity of Bitsh Columbia, Vancouver (M.S.).

3: Relation of Hepatitis to Self-injection Techniques

THOMAS H. BEWLEY,* M.A., M.D., F.R.C.P.L., D.P.M., OVED BEN-ARIEt M.B., CULB., D.P.M.

VINCENT MARKS.A M.A., B.M., M.R.C.P.ED., M.C.PATH.

Consultant Psychiatrist, Tooting Bec Hospital London S.W.17.
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A high incidence of complications was noted in 100 heroin
addicts treated at Tooting Bec Hospital (see previous paper).
Hepatitis with jaundice, impaired liver function, and septic
complications due to self-injection were common and further
information about the occurrence of these was sought. (1) One
hundre and twenty-one cases of jaundice in heroin addicts
wee reviewed. (2) Routine liver function tests performed on
284 addicts, admitted to hospitals served by the Area Labora-
tory, West Park Hospital, were analysed. (3) Fifty addicts
were carefully questioned about their techniques of self-ijc
don. The results of these studies are given below.

Hepatitis with Jaundice in Heroin Addicts

Twenty-four heroin addicts who were treated in Tooting Bec
Hospital had a history of hepatitis and five had jaundice while
inpatients. A further 82 cases were traced and their illne
reviewed from reports from the relevant hospitals or general
practitioners who had treated the cases, and, where possible,
actie cases were examined personally. The cases were divided
into two groups: "definite" when clinical and biochemical
confirmation of hepatitis was available, or where a reliable
history was obtained of an acute illness associated with jaundice,
malaise, anor , nausea, change of colour of the urine and
stools, and in some cases pruritus; if the information available
was uggesv (but not sucient to satisfy all the above
criteria) or where there was a definite history of jaundice in an
associate (known by the Home Office to be addicted to heroin)
the case was regarded as " probable." (A further case was also
found in a policeman who had accidentally scratched himself
with a needle belonging to an addict whom he had arrested.)
In 94 cases the exact date of onset of hepatitis was known

(see Fig.). There would appear to have been a small epidemic
among heroin addicts in March-June 1966, and a number of
addicts knew of this occurring in the Notting Hill area of
London and said it was started by "a group who shared
needles." They often attributed their own hepatitis to having
used someone else's needle," and of 51 cases with hepatitis

questioned only three denied ever sharing compared with 13
Out of 44 other addicts (Table I). In general the illnesses were

mild, with less constitutional disturbance than might have bee,'
expected.

liver Function in Heroin Addiets

Conventional liver function tests were carried out on 30
jaundiced and 254 non-jaundiced heroin (and cocaine) addicts
treated at the various hospitals served by the Area Laboratory.
Serum bilirubin, aspartate otransferase (S.G.O.T.), alanine
aminotransferase (S.G.P.T.), alkaline phosphatase, and serum
electrophoretic paters were measured in every patient (often
on more than one occasion). In most cases serum isociric
dehydrogenase, 5-nucleotidase, thymol and kunkel turbidity,
and cephalin-cholesterol tests were also carried out and the
electrophoretic strip was scanned quantitatively. Each cas
was ascribed to one of four categores.
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TABLB I.-Sharing of Needles by Heroin Addicts

Definite Other TOHepatitis Heoin Addicts To

IndcAminat. 18 10 28
Shing Ilne group.. 15 10 25
Occasloosi sharing ... .. 15 1i 26
Deniedsharing.. ........... .. * - 3 13 16

TOta .. .. 51 44 95
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Severe Liver Damage.-Results typical of acute hepatitis were
present without jaundice-that is, serum transaminase values at
least 10 times the upper limit of normal, elevated plasma isocitric
dehydrogenase levels, and usually with raised alkaline phosphatase
and 5-nucleotidase levels.
Moderate Liver Damage.-At least three of the criteria of liver

function measured showed gross deviation from the normal on one
or more occasions. In most cases gammaglobulin levels were quan-
dttatively increased and cephalin-cholesterol and kunkel turbidity
tests were abnormal.
Mild Liver Damage.-Both S.G.O.T. and S.G.P.T. levels were

elevated by more than 50% above normal and at least one other
criterion of liver function was abnormal.
No Definite Evidence of Liver Disease.-Results which, though

aot completely normal, were less severe than those described here
as mild liver damage were discounted for the purposes of this study.
Jaundiced patients were included in the group described as

having severe damage. The results of the 284 liver function
tests with use of these criteria are compared with a group of
oral amphetamine and barbiturate addicts (Table II).

TABLE IL-Lner Function Tests

Liver Heroin and Cocaine OralAmphetamine
Function Addicts and BarbiturateAddicts

Normal dmg 113 ~39.80h 25 (92-6%)
Mild liver damage 82 2 -9o3 2(7.4%)
Moderate liver damage 3 13 7%)
Seere ,, ,, .. . 50 (17-6%) ,_ _ ,

Total .. 284 27

Includes 30 cases with "jaundice "-for example, serum bilirubin I mg./100 ml
or more.

Technques of Self-jection

Fifty heroin addicts were questioned about their techniques
of self-injection, and about the type of syringe and needle used,
how they were carried, whether they were boiled or cleaned
before use, and about any aseptic precautions taken (a standard
questionary was used). All had injected heroin, and some
cocaine or methylamphetamine (Methedrine), intravenously.

Carriage of Syringes and Needles.-Eleven patients carried
syringes loose in their pockets or wrapped in tissue paper.
Some kept their equipment in special tins, and disposable
syringes were often carried in their polyethylene wraps. Needles
were carried loose, inside syringes, inside boxes, or (in three
cases) behind the lapel of a coat.

Carriage and Preparation of Heroin.-Twenty-seven patients
dissolved heroin in cold tap-water. Eighteen regularly arried
water in bottles for up to two days, discarding it when " cloudy
or misty." As sterile water was said to be too expensive, only
one used it regularly and two occasionally. Heroin was some-
times dissolved in methylamphetamine solution. Fifteen had
at some time dissolved heroin in water drawn from lavatory
pans. Twenty-two dissolved heroin by shaking, and only six
dissolved it regularly by " cooking " or boiling.

Syringes..-Thirty-three patients used disposable syringes
regularly but none used them once only. Thirteen used them
till "stiff or stuck," and the rest for one day to one week
(usually injecting twice to six times daily). Nine of these
had used non-disposable equipment in the past. Three patients
used modified eye-droppers and 14 nylon or glass syringes.
These were used for weeks or months (even when cracked) until
broken or lost.
Needles.-Thirty patients used disposable needles, but none

used them once only. Eleven discarded them when " blocked
or blunt " and the rest "after a number of times." Nineteen
used all-steel needles, for periods of one day to one week. Only
one stated he used a new needle each time. Some sharpened
blunt needles "on a kitchen sink or steps."

Cleaning of Eqsdpment.-Twenty-three patients fBushed
their syringes with cold water, seven with hot tap-water, and
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five with antiseptic solution after use. Four rarely or nevef
cleaned their equipment. Syringes were flushed before use only
if noticeably dirty or if they had blood clots inside (six had
injected old clots intravenously at some time). One patient
stated he injected " more tobacco and dust than heroin."
Boiling.-No addict regularly boiled equipment between

injections, and the 31 using disposable syringes and needles
never boiled either. Ten boiled non-disposable equipment at
some time, only three doing so " regularly," but at the most
on alternate days. Of nine patients who had changed from
non-disposable to disposable equipment seven had boiled their
equipment regularly or occasionally before, but the change to
disposable equipment was usually associated with a deteriora-
tion in aseptic technique. One subject (not included above)
had used heroin only at parties, when an unsterile glass syringe
and needle, preloaded with an unknown dose of heroin, was
passed round among a group of addicts.

General Asepsis.-Fifteen patients never cleaned their skin
at all. Ten had felt needles with their fingers or lips for barbs
before use, and eight had blown through the needle when
blocked. Six licked blood off their skin after injection. Five
had injected through clothing when in haste. Five had placed
their equipment on the floor before use (often in toilets) and
some had passed syringes and needles to associates under par-
titions between toilets. Most addicts know of the dangers of
intravenous injection but ignored them. Some had tried to be
more careful after physical illness, yet were still unsterile in
technique. When addicts were asked to assess their own
cleanliness, many considered themselves careful and some said
they were laughed at for this (yet even these had used unsterile
techniques).

Discuion

Serum Hepatitis is common among adolescent users of heroin
in the United States (Levine and Payne, 1960). It is also
common among amphetamine users when the drug is taken
intravenously (Bejerot, 1966). It has been reported in epidemics
transmitted by needles contaminated with virus (Alter and
Michael, 1958). The recent increase of hepatitis in heroin
addicts in Britain is no doubt partly accounted for by an
increase in the total number of addicts, but the occurrence of
an epidemic in a group who shared needles demonstrates that
the common practice of sharing facilitates the spread of viral
hepatitis. In a necropsy study of 36 narcotic addicts who died
suddenly, inflammatory lesions compatible with chronic viral

hepatitis and similar to previous biopsy results were found
(Norris and Potter, 1965). Heroin addicts may have recurrent
attacks of hepatitis even after apparent recovery from previous
episodes (Havens, 1956).

Liver-function tests showed a higher incidence of hepatic
dysfunction than in previous reports from the United States
(Potter et ad., 1960). The possible causes of liver damage in
this group are: (1) a direct hepatotoxic effect of heroin and
cocaine or heroin and amphetamine when taken together in
large doses and by the intravenous route; (2) hepatotoxicity
due to contaminants-for example, bacterial pyrogens, old
blood clots-unwittingly injected at the same time; (3) injec-
tions of living bacteria of low pathogenicity which form tem-
porary septic foci in the liver; (4) serum hepatitis-the
majority of heroin users being infected at some time even if
they do not have clinical jaundice; and (5) malnutrition,
alcoholism, or other causes. Experimental evidence suggests
that pure heroin alone does not cause liver damage (Brooks,
1963) and, though heroin addicts may be underweight, mal-
nutrition alone is unlikely to account for the findings. The
relative importance of the injection of cocaine, amphetamines,
bacteria, and viruses is still uncertain. Abnormalities may per-

sist even when heroin use is discontinued (Potter et d!., 1966).
Methods of Self-injection.-This study showed that asepsis

was minima and that the injection habits of London addicts
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are similar to those of street addicts obtaining illegal heroin
in New York (Louria et al., 1967). Thus obtaining syringes,
needles, and heroin from a legal source does not of itself lead
to any improvement in this respect, and despite a clear account
of how addicts in this country inject themselves (Cameron,
1964) we did not find a single addict who had ever been given
adequate training in self-injection.
Many addicts, though realizing the dangers, persist with

septic techniques (especially when in a hurry because of with-
drawal symptoms, when " high " as a result of amphetamines,
or when social situations discourage care). The deterioration
in standards of sterility after the introduction of disposable
syringes and needles shows an apparently sound principle
having unforeseen consequences. Lack of concern, rituals
associated with addiction, sharing equipment, and poor social
circumstances all contribute to the problem. The education
of addicts may improve injection techniques, but so far it has
not been successful. It is essential that doctors in charge of
treatment centres should be aware of exactly how some of their
patients inject themselves. A determined effort to instil prin-
ciples of asepsis should be made, and failing this (when it is
necessary for heroin or some other intravenous drug to be
dispensed) prepared solutions of the drug in single-dose non-
reusable containers might be prescribed. Ampoules of this type
(Ampins) are available.

Summary

A total of 121 cases of hepatitis among heroin addicts were
traced. There was an epidemic in the Notting Hill area of

London in 1966 because of widespread sharing of syringes and
needles (only 3 of 51 addicts with hepatitis denied sharing,
compared with 13 of 45 other addicts questioned). Most of
the illnesses were mild. Extensive liver function tests (serum
bilirubin, S.G.O.T., S.G.P.T., alkaline phosphatase, serum
electrophoretic patterns, and in most cases also serum isocitric
dehydrogenase, 5-nucleotidase, thymol and kunkel turbidity
and cephalin-cholesterol tests, and with the electrophoretic
strip scanned quantitatively) carried out on 284 further addicts
showed that 60% had evidence of hepatocellular damage.
Fifty addicts were questioned, using a standard questionary,
about their methods of self-injection. None regularly used
aseptic techniques and many had very unclean injection habits.

We are grateful to Dr. H. Dale Beckett, Dr. S. Caller, Dr. Julius
Merry, Dr. Alan Paton, Dr. J. Vahrman, and the Dangerous Drugs
Branch of the Home Office for help in tracing patients.
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Smoking, Sputum, and Lung Cancer

J. RIMINGTON,* M.B., CH.B.

Medical Director and Chest Physician, No. 3 Mass Miniature Radio-
graphy Unit, Stockport.

Brit. wed.J., 1968, 1, 732-734

This paper presents an investigation into the relation between
lung cancer, persistent daily sputum production, and tobacco
smoking among male volunteers for mass radiography who
were aged 40 years or more.

Material and Methods

The data presented were obtained during 1964 and 1965 in
the course of the work of a mass miniature radiography unit
which has been described elsewhere (Rimington, 1967 ; Adelstein
and Rimington, 1967). The subjects considered here were
volunteers from industry and the general public; general prac-
titioners' patients and other selected groups were excluded.
At the x-ray sessions it was recorded whether the subject was

a non-smoker, ex-smoker, or present smoker, and, if smoking,
the product and the amount. For ex-smokers the number of
years since the habit was discontinued was recorded. Smokers
of both pipe and cigarettes were counted as cigarette smokers
(1 oz. (28 g.)/week=4 cigarettes/day). Each subject was then
asked "Do you ever bring up or cough up phlegm from your
chest ?' Those who did were asked " Do you do this on most
days of the year ?" and, if so, " For how long have you been
doing this ?" Occasionally a subject would claim that he
coughed up phlegm but that he did not think it was from the
chest. The explanation offered was almost invariably one of
nasal catarrh being coughed out from the back of the throat.
These subjects were not recorded as having sputum.

After the information was obtained an x-ray picture of the
chest was taken on 100-mm. film. The dry films were read
and the abnormal cases selected for further investigations at
chest clinic or hospital. Neither on reading the films nor on
recalling the cases for further investigations had the reader any
knowledge of the smoking and sputum history.

Six months after initial referral a follow-up was carried out.
Only those who attended for investigations and whose lesions
were confirmed as being due to lung cancer after operation,
biopsy, post-mortem examination, or follow-up by the special-
ists concerned were admitted to the investigation.

Results

Smoking Habits
Table I compares the smoking habits of the male volunteers

for mass radiography with those of a nation-wide sample pub-
lished by Todd (1966). The volunteers claimed a lower rate

TABLE I.-Percentages of Males by Smoking Habit Comparing Volunteers
for M.M.R. with a Nadon-wude Sample of Todd (1966)

Smoking Habit
Age Group Sample N on Ei- Cirett Pi e
in Years NoPEz

smokers smokers Smoers Smoklet
35 to £ M.M.R. survey 14-1 19'2 58'2 8 5
59 l Todd 12-9 18'2 64.6 4*3

60 and f M.M.R. survey 11 6 26'0 47.4 15-0
over l Todd 8'6 25'3 54-3 11*8
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