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Despite awareness of the wide variety of clinical and laboratory abnormalities
associated with alcohol abuse, drinking problems often remain undetected
in hospital and in general medical practice. The diagnosis of alcohol
abuse has been emphasized repeatedly in the literature but far less attention
has been paid to indicators that would permit detection of excessive drinking
at a stage when intervention might be more effective and less costly.
The search for indicators of early alcohol abuse is complicated since many
of the medical sequelae of alcoholism are nonspecific and may only be
manifested after a number of years of excessive drinking. Part 2 of this
two-part series considers various clinical and laboratory features related to
alcohol abuse and highlights items that are potentially more sensitive for detecting
early stages of problem drinking. Use by physicians of a composite profile
of both biomedical and psychosocial indicators of excessive alcohol consumption
is recommended for early identification of this problem.

Malgr6 Ia connaissance des multiples anomalies cliniques et de laboratoire
reli6es a l'abus de lalcool, les problemes d'alcoolisme echappent souvent
a Ia detection, en milieu hospitalier comme en pratique generale. Dans Ia
litterature, on a insiste sur le diagnostic de l'abus de l'alcool, mais on a accorde
beaucoup moms d'attention aux indicateurs qui permettraient de deceler l'abus
de l'alcool au stade ou une intervention pourrait .tre plus efficace et moms
coOteuse. La recherche des indicateurs du debut de l'alcoolisme est compliquee
par le fait que plusieurs des sequelles medicales sont non specifiques et
qu'elles peuvent ne se manifester qu'apr.s un certain nombre d'annees de
consommation exageree. Dans Ia deuxieme partie de cette s6rie de deux, on
envisage diverses caracteristiques cliniques et de laboratoire rattachees a Ia
consommation excessive d'alcool et on met en lumiere les items susceptibles
d'.tre plus sensibles pour detecter les premiers stades de l'alcoolisme. Afin
de pouvoir identifier t6t ce probleme, on recommande l'emploi par le medecin
d'un profil associant des indicateurs biomedicaux et psychosociaux de Ia
consommation excessive d'alcool.
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An increasing awareness that ex-
cessive drinking is a major medical
problem has prompted research
aimed at determining reliable in-
dicators of hazardous alcohol con-
sumption."2 Although many of the
alcohol-induced symptoms, clinical
signs and abnormal laboratory find-
ings are nonspecific, it is reasonable
to assume that the more alcohol-
related problems a patient has, the
greater the probability that excessive
alcohol consumption has been or is

present. Despite considerable in-
terest in the medical sequelae of
alcohol abuse, there is relatively lit-
tle information on the value of using
alcohol-related diseases as predic-
tors of past or present problem
drinking. Few epidemiologic studies
have compared the disease patterns
of patients who abuse alcohol with
the patterns of control subjects.
Without adequate prevalence data,
the value of a variety of alcohol-
associated disorders for detecting
problem drinking in the general
population cannot be adequately
assessed.

Alcohol-related problems are
known to be a common cause for
medical consultation, and knowl-
edge of the protean manifestations
of hazardous alcohol consumption
should aid in detecting alcohol
abuse. This approach is encouraged
by the successful use of a variety
of medical factors known or be-
lieved to be associated with a high
prevalence of alcoholism for the
screening of patient populations in
order to identify the "hidden alco-
holic".3-9 A recent World Health
Organization (WHO) study group
indicated that an important object-
ive of future research on alcohol
abuse should be the "development
of methods for screening and early
detection of alcohol-related disabil-
ities, with correlation of question-
naire and laboratory methods".1

Although a number of reviews on
the detection of alcohol abuse have
appeared in recent years,8-1' few
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studies have focused on biomedical
factors associated with both early
and later clinical manifestations of
excessive alcohol consumption. The
aim of this paper is to discuss the
value of various symptoms, signs
and clinical investigations for iden-
tifying alcohol abuse. Particular at-
tention is given to describing the
morbidity profile at progressive
stages in the development of alcohol
abuse and on a critical appraisal of
the growing number of laboratory
tests and biochemical markers of
such abuse.

This paper was prepared during
the planning of a series of tests for
identifying problem drinking. Be-
fore this research began at the
Clinical Institute of the Addiction
Research Foundation of Ontario in
Toronto, attempts were made to
justify including various biomedical
and sociobehavioural items that
might form the basis of an iden-
tification battery for the detection
of alcohol abuse. The major thrust
of this research is to determine ac-
curate indicators of excessive alco-
hol consumption and related prob-
lems, and to incorporate these into
a brief medical examination and a
questionnaire for the patient that
may be used in a variety of set-
tings, including hospitals, industrial
clinics and private practices.

Disorders related to alcohol abuse

Chronic hazardous drinking re-
sults in a wide spectrum of disorders
causing a multitude of clinical symp-
toms and signs, many of which may
be useful in detecting alcohol abuse.
It is accepted that the functional and
morphologic changes in many or-
gans of the body that accompany or
result from excessive alcohol con-
sumption can provide reliable
evidence of excessive drinking.
However, relatively few clear cor-
relations between clinical data and
prolonged heavy drinking have been
adequately demonstrated. Although
alcohol abuse and problem drink-
ing have diverse clinical manifesta-
tions, the most specific disorders
usually represent advanced and
often irreversible effects of alcohol
and therefore may not be relevant
to the early identification and treat-
ment of these problems. Neverthe-

less, by accepting the assumption
that the larger the number of al-
cohol-related alterations, the greater
the probability that excessive alco-
hol consumption is present, a phy-
sician may compensate for the lack
of specificity of some clinical items
by using combinations of symptoms
and signs.

In his excellent study on the
hidden alcoholic in general practice
Wilkins8 drew attention to items
in a patient's history that are valu-
able clues to alcohol abuse. These
items, known or believed to be as-
sociated with a higher prevalence
of alcoholism, were compiled in an
"alcoholic at risk" register for de-
tecting individuals whose drinking
habits were already advanced.
Wilkins recognized that earlier
detection of alcohol abuse would
improve the chances of arresting this
disorder but concentrated his atten-
tion mainly on individuals with
established alcoholism.
A patient's social history, in-

cluding marital status, social class,
living conditions, ethnic origin and
occupation, should be considered
since circumstances such as divorce,
low social class and poor housing
may be associated with a higher pre-
valence of hazardous alcohol con-
sumption.8"2 Wilkins emphasized
that the general practitioner may b.
in an almost ideal situation for de-
tecting alcohol abuse, as clues to
the presence of alcoholism can
be obtained by studying demo-
graphic data reported on patients'
records even before they are seen
in a clinic or an office. Alcoholics
have a higher incidence of sickness,
absenteeism, accidents, neurologic
disorders, pulmonary disease and
hypertension than matched con-
trols.'.'6 it has been suggested that
these alcohol-related disabilities may
follow a recognizable sequence, and
that early complications of alcohol
abuse may manifest themselves
before the patient or clinician is
aware that a drinking problem
exists.'7 For example, trauma and
gastrointestinal disease tend to occur
earlier in the course of alcohol
abuse than neurologic disease or
cirrhosis of the liver. The recog-
nition of certain disorders as earlier
indicators of hazardous alcohol con-

sumption could aid in the detection
of problem drinking.'7

This review will concentrate on
the principal medical sequelae of
alcohol abuse, emphasizing the
signs and symptoms related to gas-
trointestinal disorders, liver disease,
neurologic alterations, trauma. and
cardiovascular and respiratory dis-
ease. Attempts will be made to in-
dicate disorders that are useful for
detecting early rather than more ad-
vanced stages of alcohol abuse
(Table I).

Gastrointestinal disease

Morning retching, nausea, ano-
rexia and vomiting occur frequently
in persons who abuse alcohol, and
may be associated with hangovers or
withdrawal symptoms.'8"9 Alcohol
ingestion has been causally as-
sociated with a number of inflam-
matory lesions in the upper gastro-
intestinal tract. Because alcohol
reduces the pressure of the lower
esophageal sphincter and interferes
with esophageal peristaltis, short-
term or long-term alcohol abuse
may promote gastroesophageal re-
flux.'0 Smoking, a common habit in
abusers of 'alcohol," may also re-
duce sphincter pressure, predis-
posing the drinker who smokes to
esophageal reflux." Portal hyper-
tension induced by alcoholic cirrho-
sis may lead to esophageal varices
and severe gastrointestinal bleeding."
Severe vomiting after overindul-
gence in food and alcohol may tear
the mucosa at the gastroesophageal
junction and cause hematemesis
(Mallory-Weiss syndrome).'4 Ero-
sive gastritis and acute duodenal
erosions can develop in heavy drink-
ers and may lead to gastrointestinal
hemorrhage.""6 Endoscopic studies
have shown an increased prevalence
of gastric mucosal disease in alco-
holics. Moderate to severe antral
gastritis has been found in 46% of
alcohol abusers (the proportion
was about half in a control group),'7
and abnormal gastric tissue was
noted in all the members of a group
of 51 patients with chronic alcohol-
ism.'8 However, the evidence that
alcohol consumption causes chronic
gastritis has been questioned.'9
Many authors have stressed a

high frequency of dyspeptic symp-
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toms in alcohol abusers. In one
study of absenteeism in office staff
it was noted that one third of a
group of heavy drinkers were absent
from work because of upper gastro-
intestinal complaints.30 It would
appear that the clinical manifesta-
tions of peptic ulceration are twice
as common in alcoholic patients
as in control subjects.13'31 Although
a number of studies suggest that
the incidence of peptic ulcer is
higher with alcohol abuse,13'15"6

further investigation is required to
substantiate this apparent relation-
ship.12

Alcohol consumption is an im-
portant etiologic factor in both acute
and chronic pancreatitis. The in-
cidence of alcohol-associated acute
pancreatitis in younger age groups
seems to be increasing.32 Chronic
pancreatitis, when advanced, can
cause an insufficiency of digestive
enzymes. This may account for cer-
tain abnormalities in nutrient ab-

Table I-Clinical symptoms and signs of alcohol abuse

Stage of Diagnostic
Symptoms and signs appearance * valuet

General appearance
Hand tremor
Excitability, irritability, nervousness
Unkempt appearance
Jaundice
Alcoholic facies

Mouth
Coated tongue
Peridontal disease
Alcoholic fetor by day

Gastrointestinal tract
Dyspepsia
Morning nausea and vomiting
Recurrent diarrhea
Recurrent abdominal pain
Acute and chronic pancreatitis
Hepatomegaly
Splenomegaly
Ascites
Gastrointestinal bleeding

Genitourinary system
Polyuria
Amenorrhea
Impotence

Face, skin and hands
Rosacea, seborrheic dermatitis
Parotid swelling
Spider nevi
Finger clubbing
Dupuytren's contracture
Scars unrelated to surgical procedure

Cardiovascular and respiratory system
Palpitations
Cardiomyopathy
Hypertension
Chronic obstructive airways disease
Recurrent chest infection and pneumonia

Central nervous system
Poor memory for recent events
Blackouts
Seizures
Ataxia
Peripheral neuropathy, myopathy
Insomnia, nightmares
Hallucinations
Delirium tremens
Wernicke-Korsakoff syndrome

Miscellaneous
Trauma
Random blood alcohol level>
65 mmol/l (300 mg/dl)

No gross incidents of intoxication with
blood alcohol level> 33 mmol/l
(150 mg/dl)

E
E
I
L
E

E
I
E

E
E
E
I

E, L
E
I
L

E, I

E
I
E

L
I
I
L
L
E

E
I
E
I
I

E
I
I
I
I
E
I
L
I

E

E

+

+

±

+

+
+

+
+

+

+

E +
*E = usually early; I = usually late.

= probably a good indicator of alcohol abuse.

sorption that are associated with
chronic alcohol abuse.33 Motor func-
tion of the stomach and small in-
testines is affected by alcohol..37
Robles and colleagues37 have shown
that impeding peristaltic waves are
decreased by alcohol, but that
propulsive movement remains un-
changed. This altered small bowel
motility could increase the rate of
transit in the small bowel and may
contribute to the diarrhea that is
associated with "binge drinking". In
addition, chronic, heavy consump-
tion of alcohol may interfere direct-
ly with absorption in the small in-
testine.38 Recent evidence indicates
that caffeine consumed in normal
amounts may increase the serosa
to mucosa flux of fluid in the intes-
tines, leading to an intraluminal
accumulation of fluid and subse-
quently to diarrhea.3' Thus, the al-
cohol abuser who also consumes
caffeine may be even more prone to
diarrhea.

Both drinking in binges and
chronic alcohol abuse may lead to
the malabsorption of a variety of
substances, including D-xylose,40 cal-
cium. B-complex vitamins40'42 and
iron. .' However, other factors are
involved in the nutrient deficiencies
of alcoholics. These include an in-
adequate diet and metabolic dis-
orders secondary to chronic hazar-
dous alcohol consumption.44 Overt
symptoms and signs of malnutrition
represent relatively late-stage com-
plications of alcoholism and ap-
pear to be more prevalent in the
"skid-row" alcoholic.45

Liver disease

Liver disease occurs frequently
with chronic alcohol abuse, and
alcoholic liver disease in adult
populations is positively correlated
with the overall per capita consump-
tion of alcohol." About 10% of
alcohol abusers have cirrhosis,
which is more likely to develop in
the "continuous imbiber" than in
the "spree drinker".47 The correla-
tion between per capita alcohol con-
sumption and rates of death from
cirrhosis is well recognized.46'48-53 In
one large study the observed death
rate from cirrhosis in 6478 alco-
holics was about 13 times more
frequent than would be expected in
the general population.54 Although

CMA JOURNAL/MAY 15, 1981/VOL. 124 1281



cirrhosis may present a number of
characteristic clinical symptoms and
signs, it occurs at a relatively late
stage in the morbidity sequence of
alcoholism.55 It may take 5 to 10
years of chronic alcohol abuse
before cirrhosis appears.46 Important
precursors of cirrhosis, including
fatty liver, alcoholic hepatitis and
fibrosis, may frequently be asymp-
tomatic and have few or even no
clinical signs.5641 For example, the
spectrum of those with alcoholic
hepatitis may range from an asymp-
tomatic individual to a patient with
fever, jaundice, encephalopathy and
ascites." Rankin and coworkers6'
drew attention to the problems of
diagnosing alcoholic liver disease by
demonstrating a lack of correlation
between clinical signs and the sev-
erity of underlying liver disease as
assessed by liver biopsy. The degree
of overlap of clinical manifestations
of the various liver disorders is such
that differentiation on clinical
grounds is not possible with any
degree of accuracy.6'

It has been suggested that a com-
posite index, derived by multivariate
statistical analyses of various clinical
signs and tests of liver function,
provides greater diagnostic accuracy
than consideration of any single
test.6' An important attempt to over-
come some of the problems sur-
rounding the clinical diagnosis of
alcoholic liver disease is the
development of a composite index
to assess severity of alcoholic liver
disease.63 This clinical and labo-
ratory index is based on 11 clinical
signs (hepatomegaly, splenomegaly,
ascites, encephalopathy, a clinically
overt tendency to bleed, spider nevi,
palmar erythema, collateral venous
circulation on the anterior ab-
dominal wall, circulation, peripheral
edema, anorexia and weight loss)
and six laboratory findings (levels of
glutamic oxaloacetic transaminase
[SGOT], y-glutamyl transpeptidase
[GGT], alkaline phosphatase, albu-
min and bilirubin in the serum, and
prothrombin time). The scoring sys-
tem of this index is based on the
concept that the severity of the un-
derlying liver disease is proportional
to the number of abnormal clinical
and laboratory findings. Certain
items, such as encephalopathy,
ascites, a raised level of serum bili-

rubin and a prolonged prothrom-
bin time, are weighted because they
are known to be associated with
more advanced disease and a poorer
prognosis.

Neurologic disease
Both periodic heavy drinking and

chronic alcohol abuse produce a
variety of complex metabolic and
pathophysiologic alterations in the
central and peripheral nervous sys-
tems. However, the precise cause of
many of the neurologic sequelae of
alcohol abuse is unknown. Neu-
rologic disorders in the alcoholic
have been classified on phenome-
nologic, etiologic and neuropatho-
logic bases.". The main neurologic
disturbances in alcohol abusers
are acute intoxication, withdrawal
symptoms (e.g., tremulousness), hal-
lucinations, epilepsy, delirium tre-
mens, Wernicke-Korsakoff syn-
drome, polyneuropathy, cerebellar
degeneration, central pontine mye-
linolysis, Marchiafava-Bignami dis-
ease, neurologic sequelae of chronic
hepatic disease (e.g., hepatic ence-
phalopathy), cerebral atrophy with
neuropsychologic impairment and
alcoholic dementia.68 In addition to
neurologic dysfunction, alcohol
abusers may have an uncommon but
well defined syndrome of acute al-
coholic myopathy, with muscle pain,
tenderness, swelling and variable
myoglobulinuria.697' A chronic myo-
pathy may occur with an insidious
onset of muscle weakness and
atrophy.69-7'

Although symptoms and signs of
withdrawal from drinking alcohol
may be useful clinical indicators of
alcohol abuse, they are extremely
variable. It is especially important
to be aware of mild withdrawal re-
actions such as tremor, anxiety, in-
somnia, hyperreflexia, and a low-
ered seizure threshold.'8"9 All of
these symptoms may appear within
a few hours of withdrawal from
drinking alcohol and may last for
approximately 2 days.7' Severe with-
drawal reactions, manifested by con-
fusion, hallucinations, seizures and
full-blown delirium tremens, are
often most evident between 2 and 4
days after withdrawal but may per-
sist for up to 10 days.72

Although peripheral neuropathy
may be present in up to 10% of

cases of chronic alcohol abuse, "'.
it may occur only after a number of
years of heavy alcohol use.7' The
onset of symptoms of this disorder
is variable but usually extends over
weeks or months. The neurologic
deficit is frequently bilateral, sym-
metric and sensorimotor in type. It
is important to be aware that sub-
clinical neuropathy is common.
Clinical findings include weakness,
muscle wasting and tenderness, a
loss of reflexes and distal sensory
impairment or loss. Patients may
complain of burning feet or of
trophic skin changes in the lower
limbs. The legs alone are affected in
approximately 70% of all cases.73'74
Significant defects in memory and
other cognitive processes are often
present in alcohol abusers,73-78 but
clinically overt intellectual impair-
ment may be present in a smaller
proportion of patients.60'8' Dementia
occurs in about 9% of abusers of
alcohol, its incidence increases with
age and it is more common in
women than men.68
Many of these neuropsychologic

deficits have been presumed to be
related to cerebral atrophy.78 Recent
studies have indicated that both ab-
normal results of neuropsychologic
tests and cerebral atrophy, as meas-
ured by computer-assisted transaxial
tomography, are present in abusers
of alcohol.80'8' However, these meas-
ures may not reflect the duration of
heavy drinking, and the neuropsy-
chologic test results do not always
correlate with the amount of cere-
bral atrophy.79 Although physicians
do not generally use neuropsychol-
ogic tests, it seems likely that such
tests would be effective in detecting
early stages of alcohol abuse.

Trauma and accidents

Alcohol abuse plays a major role
in accidents, criminal behavior, acts
of violence, suicide and other serious
events."' Numerous studies have im-
plicated alcohol as a cause of many
traffic, industrial and recreational
accidents.'4'828' A direct result of an
increased accident rate among
abusers of alcohol is a high inci-
dence of traumatic injuries. Past or
present traumatic events are among
the most common diagnoses in
heavy drinkers admitted to treat-
ment units.86'87 One survey estab-
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lished that 36% of regular drinkers
had reported at least two accidental
injuries in the preceding year, com-
pared with an accident rate of only
8% in nondrinkers.98 The extent to
which alcohol is involved in acci-
dents and emergency admissions to
hospitals has been substantiated by
a recent study that demonstrated
that approximately one third of all
patients attending a casualty depart-
ment in a large general hospital in
the evening had a blood alcohol
concentration of over 17.4 mmol/l
(80 mg/dl).89 Bone fractures occur
commonly in heavy drinkers,90-92 and
since injuries are known to be
among the most common causes for
medical consultation in inebriated
patients,93 an awareness of the pre-
valence of such alcohol-related mor-
bidity can aid in detecting alcohol
abuse.

In an investigation conducted by
the Addiction Research Foundation
of Ontario in Toronto, rib or thora-
cic vertebral fractures or both were
found on the routine chest roent-
genograms of 28.9% of a group of
alcoholic men but in only 1.3% of
a matched control group of social
drinkers.92 An increased exposure to
trauma was the most likely cause
of this 16-fold increase in the num-
ber of thoracic fractures. Since trau-
ma occurs early among the prob-
lems related to alcohol abuse, evi-
dence of fractures may be an early
indicator of past or present hazar-
dous alcohol use.
A number of studies have drawn

attention to the association between
acute alcohol intoxication and head
injuryY"98 In one prospective study
62% of the men and 20% of the
women admitted to hospital with a
head injury had detectable levels of
alcohol in their blood.97 Gaibraith
and associates97 observed that
assaults and falling while under the
influence of alcohol were common
modes of head injury, whereas road
traffic accidents accounted for only
25% of cases. Preliminary data
from a study of patients with
chronic subdural hematoima ad-
mitted to a large district general hos-
pital in Toronto indicate that be-
tween 30% and 40% of such pa-
tients may be abusers of alcohol
(M.S. Jacobs, P.L. Carlen: personal
communication, 1979).

Cardiovascular and respiratory
disease

A number of investigations have
documented an association between
alcohol consumption and hyperten-
sion.99'0' In a study of the alcoholic
employees of a large company, Pell
and D'Alonzo'4 found a two- to
threefold greater prevalence of
hypertension (a systolic blood pres-
sure higher than 160 mm Hg or a
diastolic pressure higher than 95 mm
Hg) in alcohol abusers than in
matched controls. From a survey
of 84 000 people Klatsky and as-
sociates'02 reported that the pre-
valence of hypertension was 11.2%
in individuals ingesting six or more
drinks a day compared with 4.6%
in nondrinkers. Alcohol abusers
have an increased risk of premature
death from diseases of the cardio-
vascular system.'03 It seems likely
that alcohol consumption, by contri-
buting to hypertension, increases the
risk for such disease. However, ad-
ditional investigation is required to
define the level of alcohol consump-
tion that is associated with an in-
creased risk of cardiovascular dis-
ease and to ascertain the underlying
mechanisms. 'o.
The relation between alcohol

abuse and coronary artery disease
requires further clarification, since
it appears that the prevalence of
coronary artery disease decreases as
the quantity of alcohol consumed
increases, up to an intake of about
70 ml of ethanol a day.2 Those who
drink more than this amount may
have a higher risk of coronary artery
disease than nondrinkers.2 A clear
association between alcohol abuse
and cardiomyopathy is well recog-
nized, and is usually manifested by
congestive cardiac failure in alcohol
abusers under the age of 50.."'..
Alcoholic cardiomyopathy may be
acute or chronic, and is often mani-
fested by tachycardia and hypoten-
sion.71 Cardiac arrhythmias may
occur in association with cardiomy-
opathy'00 or with intoxication in pa-
tients without other clinical evidence
of underlying heart disease.99"97

Alcohol abuse is frequently as-
sociated with pulmonary disease,
and especially with chronic ob-
structive airways disease, pul-
monary fibrosis, tuberculosis and

bronchiectasis. "."" A predisposition
to pulmonary disease may be a
direct result of the toxic effect of
alcohol on the lung or an indirect
result of the fact that alcoholics tend
to be malnourished, to suffer from
aspiration pneumonia and repeated
respiratory tract infections and to
be heavy cigarette smokers.'09"'0 it
seems likely that excessive smoking
is a major cause of cardiac and pul-
monary disease in alcoholics.2"'09

Miscellaneous symptoms and signs

Normal sleep patterns are disrup-
ted by alcohol consumption."' Sleep
problems such as insomnia and
frightening dreams are frequently
experienced by abusers of alcohol."2
Detailed studies of the sleep of
alcohol abusers and of normal
volunteers following alcohol inges-
tion have shown that both the qual-
ity and the quantity of sleep are dis-
turbed by alcohol."2"'3 Complaints
of sleep disturbance, especially from
young patients, should prompt a
clinician to enquire about drinking
habits.

Reduced libido and impotence
are recognized as being associated
with chronic alcohol abuse. Masters
and Johnson"4 indicated that
secondary impotence in men is fre-
quently caused by the excessive
consumption of alcohol. Lemere
and Smith"5 reported impotence in
8% of over 17 000 alcoholic men
but found little evidence of sexual
dysfunction in women who abused
alcohol. Most alcoholic patients
report that sexual performance has
been normal for a number of years,
but in the later stages of their heavy
drinking sexual ability tends to be
reduced."0 The wide variability in
what is considered normal sexual
performance and the problem of
obtaining accurate accounts of
sexual function render sexual acti-
vity difficult to study. Important
components of impotence that the
alcoholic man may experience are
a reduction or absence of sexual
drive and a failure to achieve
erection or ejaculation or both.2'7
The causes of sexual dysfunction in
the alcoholic are not understood
completely but Lemere and Smith15
have suggested that alcohol may
damage the complex of neurologic
reflexes subserving erection and that
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psychologic factors may often be of
secondary importance.

Margolis and Roberts118 reported
that 24% of a population of
"chronic drinkers" derived from
500 consecutive admissions to hos-
pital medical wards had significant
skin lesions. Metabolic derange-
ments, poor hygiene, inadequate nu-
trition and trauma may cause
cutaneous lesions in alcohol
abusers."9 A wide variety of cuta-
neous stigmata may provide useful
clues for the detection of alcohol
abuse. 118,120-122

The face of the habitual drinker
often shows persistent erythema
with or without telangiectasia, capil-
lary engorgement of the conjunctiva,
edema of the forehead and perior-
bital region, and grooving and thick-
ening at the eyelid margins. A
"whiskey nose" or rhinophyma may
be present.3121 Young'22 has usefully
divided cutaneous signs of alcohol
abuse into three categories describ-
ing the sequelae of acute alcoholism,
the sequelae of chronic alcoholism
and the dermatoses that are influ-
enced by alcohol. Trauma and in-
jury, which occur commonly in al-
cohol abusers and problem drinkers,
may cause bruises and scars in un-
usual numbers or sites."9 Uncom-
mon or unusual cutaneous signs,
such as pressure sores,'24 widespread
insect stings,"' tattoos,'26 frostbite

120scars, extensive varicose ulcer-
ations in the lower leg,'27 eruptions
caused by drug reactions,"8 cuta-
neous signs of drug abuse,"9 ab-
normal sweating,'20"3' and cutaneous
infections'20 may all provide a clue
to alcohol abuse. A growing depen-
dence on alcohol frequently leads to
self neglect.'32 The patient may be
unkempt and practise poor skin and
oral hygiene. In addition, there ap-
pears to be an increased incidence
of rosacea, neurodermatitis, derma-
tophytosis, seborrhea capitis, sebor-
rheic dermatitis, eczematoid derma-
titis, aggravated acne and psoriasis
in alcoholics.1.8'119'122
When chronic alcohol abuse is

associated with underlying liver dis-
ease, more specific skin changes
appear.55 Vascular skin lesions such
as spider angiomas and wiry telan-
giectasia'33""' are among the more
specific indicators of underlying
liver disease in an alcohol abuser,6'

although they may also occur in
healthy people.'34 Other signs of al-
coholic liver disease include jaun-
dice, purpura, abdominal varices
(caput meclusae), "paper money
skin", the venous star, Campbell de
Morgan's spots (cherry angiomas),".
sparse axillary and pubic hair, with
testicular atrophy,'36 gyneco mastia,'3'
generalized itchiness with scratch
marks,"9 palmar erythema,'" Du-
puytren's contracture,'37 pigmentary
changes with pellagroid melanosis
of areas exposed to the sun,'22 and a
variety of finger-nail changes, such
as clubbing,'. white nails,'38 white-
banded nails,'39 opaque nails'40 and
thinned nail folds with a wide
cuticle.'2'

Painless unilateral or bilateral
enlargement of the parotid gland
caused by fatty infiltration of acinar
tissue is sometimes present in alco-
holic patients.'4"4' In one study 41
out of 50 patients with asymptom-
atic parotid gland enlargement were
alcoholic, and 25 of this group had
cirrhosis of the liver.'43 Wolfe and
collaborators'44 also drew attention
to the increased incidence of parotid
enlargement in patients with al-
coholic liver cirrhosis, but other in-
vestigators have noted this condi-
tion in patients who did not have
cirrhosis and drank only moderate
amounts of alcohol.'.' In an analysis
of the clinical features of 60 new
patients referred to a joint psychia-
tric and medical outpatient clinic
for alcohol abusers, Shaw and
Thomson'46 found that 3.3% of the
group had parotid enlargement. A
compensatory type of enlargement
of this gland may also be associated
with calcific pancreatitis in non-
alcoholic patients,'47 and transient
parotid enlargement with excessive
salivation has been recorded in an
alcoholic man in association with
recurrent attacks of acute pancrea-
titis.'48 The cause of parotid swelling
in abusers of alcohol is unknown,
but could be related to poor nutri-
tion or to vitamin A deficiency.'49 A
reduction of alcohol intake may de-
crease the amount of enlargement of
the parotid gland, as will an im-
provement in liver function in pa-
tients with cirrhosis.'50 The relative
size of the parotid gland may be
a useful clinical sign for detecting
chronic alcohol abuse and perhaps

provide an indication of reduced or
continued alcohol consumption.

Laboratory tests and
biochemical markers

As with many of the clinical signs
and symptoms used to diagnose
alcohol abuse, laboratory tests used
for this purpose are often relatively
nonspecific.

The only true indicator of alcohol
consumption is the detection of
alcohol or one of its metabolites in
the patient's body fluids. However,
the relatively short half-life of these
compounds and the fact that their
presence alone does not predict the
patient's drinking habits or toler-
ance of alcohol detract from their
usefulness as markers of alcohol
abuse. Both the circumstances under
which alcohol is detected in body
fluids and its concentration may be
strong indicators of the presence
of hazardous alcohol consumption.
The National Council on Alcohol-
ism (NCA) criteria for diagnosing
alcohol abuse regard a blood al-
cohol level of greater than
65 mmol/l (300 mg/dl), recorded
at any time, or a level of more than
22 mmol/l (100 mg/dl), recorded
during a routine clinical examina-
tion, as important indicators of al-
coholism.'5' A blood alcohol level
of more than 33 mmol/l (150 mg/dl)
in a patient who is not obviously
intoxicated is evidence of tolerance
to alcohol and is also a strong in-
dicator of alcohol abuse.

The laboratory tests that may be
used to detect alcohol abuse will be
reviewed. A summary of key find-
ings to date is given in Table II.

Alcohol and acetaldehyde

Estimates of the level of alcohol
in urine or blood have an established
role in the diagnosis of intoxica-
tion,'2' and repeating these estima-
tions may provide an indication of
chronic hazardous alcohol consump-
tion.'52"" Clinical signs such as
slurred speech, muscular incoor-
dination, alcoholic fetor and ery-
thema of the conjunctiva are often
unreliable indicators of intoxication
since a medical practitioner may
consider a patient sober when blood
alcohol concentrations are recorded
at a level consistent with marked
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inebriation.'. When difficult man-
agement decisions occur because of
suspected intoxication, a test that
will give an immediate result is re-
quired. This has led to the analysis
of alcohol in the breath as a diag-
nostic tool in clinical practice.'58
Inaccuracies in the use of breath al-
cohol analysers have prompted stu-
dies of saliva and sweat as indic-
ators of alcohol abuse'57"58 and these
methods seem promising. It may be
possible to obtain an objective
estimate of the amount of alcohol
consumed over a period of time by
analysing sweat,'58 but the value of
this technique in general clinical
practice has not been explored in
detail.

Acetaldehyde and acetate, which
are products of the oxidation of
alcohol in the body, can be meas-
ured in blood. However, technical
difficulties in their measurement in
the laboratory, their low concentra-
tions in blood and their short half-
life render it impractical to use them
as a diagnostic test, and they offer

little advantage over measuring

blood alcohol levels.2

Multitest approaches

There are many examples of the
use of a battery of laboratory tests,
especially in patients in hospital, to
diagnose alcohol abuse.'58-'7' In a
large survey of patients attending a
multiphasic health screening centre,
alcohol consumption, within the
range that may be considered nor-
mal, was found to affect a number
of biochemical and hematologic
findings, including the serum levels
of GOT, uric acid, triglycerides,
aspartate aminotransferase (ASAT)
and the mean corpuscular volume
(MCV).'87 Age- and sex-related dif-
ferences were noted in the results of
a number of tests, and fewer abnor-
malities were detected in younger
patients. From these data Whitfield
and colleagues'87 suggested that
these laboratory tests could be used
to compare alcohol intake within
groups of individuals over a period
of time. However, if such tests were

Table Il-Laboratory markers of excessive alcohol, or ethanol, consumption

Marker

Serum .-glutamyl
transpeptidase level

Mean corpuscular volume

Serum aspartate aminotransferase
level

Serum high-density-lipoprotein
cholesterol level

Serum glutamate
dehydrogenase level

Serum transferrin level

Ratio of x-amino-n-butyric
acid to leucine

Diagnostic value

Raised in 70% to 80% of alcoholic patients.
Responds to ethanol consumption in excess
of 40 to 60 g/d. Probably one of the
best early indicators except in individuals
with nonalcoholic liver disease and those
taking other drugs.

Raised in 75% to 90% of alcoholic patients.
Appears to respond to ethanol consumption
in excess of 60 g/d.

Raised in 30% to 75% of alcoholic patients.
Primarily indicative of liver disease and
probably not responsive to low levels of
alcohol consumption

Raised in 50% to 80% of alcoholic patients.
Probably sensitive to moderate ethanol
consumption (40 to 60 g/d) but not in
patients with severe alcoholic liver disease.

Raised in alcoholic patients with severe
liver disease and in patients with fatty
liver following excessive alcohol ingestion.
Not responsive to consumption of 140 g/d
for 4 weeks in normal individuals. Actual
prevalence of abnormal values in alcoholic
patients not clear.

Raised in 81% of alcoholic patients who
consume over 60 g/d of ethanol. Not
present in patients with nonalcoholic
liver disease and raised levels of serum
glutamic oxaloacetic transaminase. Sensitive
to low to moderate ethanol consumption.
Quantitation and methodologic simplification
of test methods should render this
determination valuable.

Raised in some types of alcoholic patients
but not in others. Apparently dependent
on liver dysfunction and nutritional
status.

used for the early identification of
alcohol abuse there might be false-
negative and false-positive results.
Therefore, it is necessary to inter-
pret laboratory findings in conjunc-
tion with other medical or socio-
behavioural data.'68

Blood lipids

Alcohol exerts an effect on the
metabolism and transport of lipids,
tending to raise serum concentra-
tions of triglycerides and high-
density-lipoprotein (HDL) choles-
terol.172-'79 Results of the Coopera-
tive Lipoprotein Phenotyping Study
indicated that alcohol consumption
was correlated with HDL-choles-
terol levels in all populations, and
that lipid levels appeared to show
a graded response even over lower
ranges of alcohol consumption.'77 In
addition, it was noted that serum
triglyceride levels showed a modest
positive correlation and low-den-
sity-lipoprotein (LDL) cholesterol
levels a consistently negative corre-
lation with alcohol consumption.'77
Other studies in large populations
have confirmed these observa-
tions.'80'82 It has been demonstrated
in healthy volunteers that when al-
cohol is added to a normal diet
HDL-cholesterol levels rise, where-
as with a cessation of drinking these
levels fall.'83-'84

Despite the strong association be-
tween changes in blood lipids and
alcohol consumption, there have
been relatively few studies of HDL-
cholesterol levels in alcoholic popu-
lations. Johansson and Medhus'.
measured serum HDL-cholesterol
levels in 69 alcoholic men who had
been on drinking bouts for various
periods (5 to 10 days) before ad-
mission to hospital. They observed
that HDL-cholesterol levels were in-
creased in 60 of the patients but
tended to return to normal within
2 weeks after the patients stopped
drinking. However, they found no
correlation between HDL-choles-
terol concentrations and liver
damage as assessed from the serum
levels of bilirubin, SGOT, glutamic
pyruvic transaminase (SOPT) and
GGT, and the retention of sulfobro-
mophthalein. In a study of similar
design an increase in serum HDL-
cholesterol levels was noted in 25
of 39 alcoholic men while they
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were intoxicated,186 but again no
correlation was found between
HDL-cholesterol levels and other
measures of liver function. How-
ever, these studies did not provide
data on the patients' dietary and nu-
tritional status, the type or amount
of alcohol they consumed, the re-
sults of liver biopsy or details of
prior drug treatment, all of which
may modify serum concentrations
of HDL-cholesterol.

Since liver disease exerts a major
effect on the level of HDL-choles-
terol in the serum, using this test as
a marker of alcohol consumption
may not be useful in patients with
alcoholic hepatitis or cirrhosis. To
further examine the relationship
between serum HDL-cholesterol
levels and alcohol consumption in
patients with liver disease, liver
function and alcohol consumption
(assessed objectively by estimating
the amount of alcohol in the urine)
were measured in 57 alcoholic pa-
tients with. liver disease.187 HDL-
cholesterol levels were also deter-
mined in a control group of 67 hos-
pital employees with no known his-
tory of hazardous alcohol consump-
tion. There was no significant dif-
ference between the HDL-choles-
terol levels of the patients and the
controls. However, within the pa-
tient group HDL-cholesterol was
found to be significantly higher in
those who were still drinking (posi-
tive urine tests) than in those who
had not been drinking. Nevertheless,
serum HDL-cholesterol levels were
found to be inversely correlated with
the severity of liver disease as as-
sessed by laboratory measures of
prothrombin time, total bilirubin,
albumin and alkaline phosphatase.
Although HDL-cholesterol has a
tendency to be higher in alcoholic
patients who are still drinking it
may be within normal limits in
patients with liver disease, largely
because impaired liver functions will
tend to lower HDL-cholesterol
levels. Thus, a measure of HDL-
cholesterol may not be a reliable
test for detecting alcohol abuse in
patients with liver disease.'87

Enzymes

The concentration of a number of
enzymes in the blood is known to
increase with excessive alcohol con-

sumption. These enzymes include
SGOT (ASAT), SGPT (alanine ami-
notransferable [ALAT]), glutamate
dehydrogenase (GDH), lactate de-
hydrogenase (LDH) and alkaline
phosphatase. Skude and Wadstein'88
found that in a group of patients
admitted to a Swedish hospital for
the treatment of alcohol abuse 77%
had raised SGOT values and 50%
had raised SGPT values. Rosalki
and Rau'89 reported that 32% of a
similar group of patients had
raised SGOT levels. Orrego and
coworkers63 studied alcoholic pa-
tients with mild liver disease and
found that 76% had raised SGOT
values. Although levels of SOOT
and SGPT are nonspecific indicators
of liver damage, an SGOT/SGPT
ratio greater than 2 is considered
highly suggestive of alcoholic hepa-
titis or cirrhosis or both.'90
The serum GGT level appears to

be a good early indicator of alco-
holic consumption and has been
shown to be raised in about three
quarters of a group of alcoholic pa-
tients who had no evidence of hepa-
tomegaly or other clinical signs of
liver disease.'88"89 While the serum
GGT level is known to be raised in
patients with a variety of liver dis-
eases, it may also be raised in al-
coholic patients at a time when the
SGOT, SGPT and alkaline phos-
phatase levels are normal.'9' GOT
is stored mainly in the liver as a
membrane-bound constituent of the
microsomal fraction.'92 Since an in-
crease in microsomal mass is one of
the earliest results of chronic alcohol
consumption, the location of GGT
probably accounts for its special
sensitivity as an indicator of liver
disturbances in heavy drinkers. Al-
though an increased level of OGT
may correlate with liver cell nec-
rosis,'9' in many cases it probably
reflects microsomal induction, It
may also be raised because of drug
therapy.'94

Rollason and associates's' com-
pared the levels of OGT, SGOT and
alkaline phosphatase in groups of
subjects with different drinking
habits. They were able to demon-
strate significant differences in these
levels between nondrinkers and
heavy drinkers. Whitehead and
collaborators'69 found an increased
level of GGT in 17% of 2034 men

in London, England and suggested
that excessive alcohol consumption
caused the raised levels of the en-
zyme in over 60% of cases. Pomer-
leau and colleagues'98 confirmed this
observation by finding a significant
correlation between the ethanol con-
sumption reported by a group of
subjects seeking treatment for al-
cohol abuse and the subjects' GGT
levels. Although the relation be-
tween alcohol consumption and
raised serum levels of GGT has
been demonstrated by numerous
studies,'97-20' its use as a diagnostic
marker of alcohol abuse may have
certain limitations.'04"05

Studies of LDH concentrations in
blood obtained from chronic abusers
of alcohol while they were in-
toxicated indicated that LDH isoen-
zyme levels change in most drinkers,
with a tendency to increases in the
LDH- I, LDH-2 and LDH-5 frac-
tions.'09'207 In a study of 100 alco-
holic patients the GDH level was
found to be a reliable marker of
liver cell necrosis.lH Raised GDH
concentrations in the blood dis-
criminated between patients with
hepatic necrosis and those without,
as assessed by liver biopsy. Further-
more, GDH measurement was able
to detect cases of alcoholic hepatitis
that were considered "clinically
silent" and seemed to yield few
false-positive results. However, data
from other studies have not con-
firmed these findings. Jenkins and
associates'09 reported that in alco-
holic patients with fatty livers, those
who had recently consumed an
excessive amount of alcohol also
showed increased serum levels of
GDH. In addition, the level of this
enzyme was not markedly raised in
nonalcoholic volunteers consuming
2 g ethanol/kg every day for 4
weeks 299

Ratio of plasma a-amino-n-
bui.yric acid to leucine

Recently interest has focused on
using the ratio of a-amino-n-butyric
acid (AANB) to leucine in the plas-
ma as a potential biochemical
marker of alcohol abuse. Shaw and
Lieber"" have shown that chronic
alcohol abuse produces an increase
in the level of AANB in the plasma.
However, this increase does not
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result from a single bout of heavy
drinking, which suggests that AANB
might be a useful indicator of long-
term alcohol consumption. Since the
level of AANB is known to be de-
pressed by a deficiency of dietary
protein, and since the diet of alco-
holics is frequently deficient in pro-
tein,210 it has been proposed that a
more accurate marker of alcoholism
might be obtained by expressing the
level of AANB relative to that of
leucine.211 Expression of the ratio to
leucine was chosen because the con-
centration of leucine in the blood is
depressed by protein malnutrition.

Conflicting data have been re-
ported on the use of the AANB leu-
cine ratio for diagnosing alcohol
abuse. Shaw and . re-
ported an increased ratio in well
nourished baboons fed alcohol and
in both ambulatory and hospitalized
alcoholic patients. Furthermore,
these investigators found a signif-
icant positive correlation between
the AANB leucine ratio and the
degree of alcohol abuse as assessed
by separate criteria (e.g., NCA cri-
teria and reports of average daily
ethanol intake) in a sample of alco-
holic and nonalcoholic patients tak-
ing methadone. These findings were
confirmed in two subsequent stu-
dies.212'213 Using the AANB leucine
ratio in combination with GGT
levels was reported to detect alcohol
abuse in 28 out of 33 heavy drink-
ers, with a false-positive rate of only
2% .212 Recently Shaw and colla-
borators213 reported that the level
of AANB decreased during with-
drawal from alcohol and during
abstinence.

Other investigators have dis-
agreed with the findings of Shaw's
group. Morgan and colleagues214
concluded that the AANB leucine
ratio provides an indication of he-
patic dysfunction rather than long-
term alcohol abuse. Data from
Dienstag and associates212 showed
that this ratio increased nonspecific-
ally in humans with liver disease un-
related to alcohol and in animals
with liver cell injury. These findings
indicate that a raised AANB leucine
ratio is not necessarily characteristic
of chronic alcohol abuse. Ellingboe
and coworkers216 confirmed these
findings and concluded that this
ratio cannot be used as an empirical

biochemical marker of long-term
alcohol abuse. Finally, Hilderbrand
and collaborators217 found no sig-
nificant correlation between the
AANB leucine ratio and either re-
ported drinking or GGT levels.

Thus, the potential use of the
AANB leucine ratio to screen for
alcohol abuse is questionable. El-
lingboe and coworkers216 suggested
that these conflicting results might
be explained by the fact that hepato-
cellular disease in general, rather
than alcohol consumption alone, in-
creases this ratio. It is likely that a
considerable number of patients
studied had liver disease, which
could account for the raised AANB:
leucine ratios. Even with unanimous
evidence to support its value, this
ratio is unlikely to be used routinely
since AANB measures are expen-
sive, requiring the use of an amino-
acid analyser.

J-Iematologic tests

Excessive alcohol consumption
may produce a variety of changes
in the hematopoietic system, includ-
ing anemia with suppression of
erythropoiesis,218 cytoplasmic and
nuclear vacuolation of early myeloid
and erythroid precursors in the bone
marrow,219'220 altered folate status
and its hematologic consequences,221
transient hemolysis with hyperlipid-

172,222emia, a reversible type of side-
roblastic erythropoiesis,22" leuko-
penic and leukocytopenic responses
to bacterial infections,224'22. thrombo-
cytopenia,226'227 hemostatic de-
fects2.'220 and a variety of erythro-
cytic abnormalities, including ma-
crocytosis,.0'.1 acanthocytosis232'233
and stomatocytosis.234
The most frequent hematologic

findings a clinician may observe in
an alcoholic patient are a normal
hemoglobin concentration, a nor-
moblastic marrow, normal serum
B12 and folate concentrations and a
raised MCV.2.' Several studies have
indicated that an increased MCV in-
dicates heavy alcohol consumption,
and that estimation of the MCV
may be important in the detection of
alcohol abuse.109'230'.6. Unger and
Johnson23' found that 3% of the
8000 employees of a large insurance
company had macrocytosis (MCV
more than 96/fl for men and more
than 100/fl for women); a large

proportion of the individuals with a
high MCV were considered to be
consuming excessive amounts of al-
cohol. Wu and collaborators230 de-
termined the MCV in 63 alcoholic
inpatients of a general hospital and
found that 89% had macrocytosis,
generally associated with anemia.
In this study megaloblastic marrow
samples were found in only one
third of the patients. Wu and col-
laborators230 were able to demon-
strate that macrocytosis resolved
with alcohol withdrawal but per-
sisted if alcohol intake continued,
despite folate supplementation.
They concluded that macrocytosis
was due to a direct action of al-
cohol on developing erythroblasts,
an opinion held by other, work-

236 240
ers. -

In a study of risk factors for car-
diovascular disease the hematologic
profiles of healthy men aged 48 to
54 years were examined with refer-
ence to both their alcohol consump-
tion and their smoking habits.230 It
was found that the correlation of al-
cohol consumption with erythrocyte
count and MCV was more marked
in smokers. In contrast, tire corre-
lation between alcohol consumption
and leukocyte count was more
marked in nonsmokers. These find-
ings underscore the need to con-
sider smoking habits with alcohol
consumption when interpreting
changes, especially in view of the
strong association between alcohol
abuse and cigarette smoking.

Miscellaneous tests

Changes in the level of uric acid
in the serum have been observed in
association with heavy drinking.'68
In one large study it was demon-
strated that heavy drinkers tended
to have higher serum uric acid levels
than light drinkers, but this dif-
ference was apparent only in men.107
Changes in serum electrolyte levels,
with a decrease in chloride and an
increase in lactate concentrations,
resulting in acidosis and a decreased
excretion of uric acid, may be found
in heavy drinkers.241'.'2 It has been
suggested that if a patient's serum
uric acid level is raised on admis-
sion to hospital but returns to nor-
mal after a few days, then alcohol
involvement can be suspected.2

Disturbances in acid-base bal-
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ance, with ketosis,.'3 alterations in
porphyrin metabolism244 and distur-
bances in carbohydrate metabol-
ism,. may occur with chronic al-
cohol abuse. Alcohol intake may
result in an increased excretion of
porphobilinogen, aminolevulinic
acid and coproporphyrins. In some
circumstances there may be a rela-
tion between changes in porphyrin
excretion and the amount of alcohol
consumed...7 Alcohol exerts a
complex effect on carbohydrate me-
tabolism. Following heavy alcohol
consumption individuals can have
low blood glucose levels while fast-
ing, or can exhibit hyperglycemia
or glycosuria, especially if they have
liver disease.9A.so

Alcoholic patients have been
found to excrete in the urine an in-
creased amount of D-glucaric acid
while drinking; this amount de-
creases after they stop drinking..1
Urinary glucaric acid excretion in-
creases after the administration of
certain drugs and has been used as
a marker of microsomal enzyme
induction.252'.3 While investigating
the role of D-glucaric acid as a
marker of alcohol abuse, Spencer-
Peet and colleagues254 found no cor-
relation between serum GGT and
urinary glucaric acid levels. This
may be due to the fact that an in-
creased GGT level in alcoholics re-
flects both enzyme induction and
structural damage within the liver.
If a persistent increase in the
amount of D-glucaric acid excreted
is directly related to continuous
drinking, measurement of the urin-
ary excretion of this substance may
be of value in the detection of prob-
lem drinking.

Serum levels of bile acids have
been found to he abnormally raised
in a large number of patients with
alcoholic liver disease..5'.6 In a
study cited by Overby.6 the serum
levels of cholylglycine were found
to be raised in 97% of 144 patients
with alcoholic liver disease. Milstein
and associates. detected marginally
increased or normal total bile acid
levels in the serum of six patients
with alcohol-related fatty liver, and
significantly raised levels in 93%
of a group of 58 patients with more
advanced alcoholic liver disease.
These findings suggest that an in-
creased concentration of serum bile

acids may be a more sensitive in-
dicator of alcoholic liver disease
than the results of a number of more
standard serologic tests..6
A number of studies have drawn

attention to abnormalities of min-
eral and vitamin metabolism in al-
coholics. The excretion of magne-
sium, zinc and calcium is increased
by alcohol consumption, so that
serum magnesium and zinc con-
centrations may be low in alcoholic
patients..7 Vitamin and nutrient
deficiencies are common in patients
who drink heavily. Their cause is
determined by a complex interac-
tion of such factors as poor diet and
malabsorption, the specific inter-
ference of ethanol with the meta-
bolism of vitamins and the presence
of liver disease. In a study to detect
vitamin B and C deficiency in pa-
tients with alcohol-related illnesses
Baines258 found the prevalence of
riboflavin deficiency to be 23%,
that of thiamin deficiency, assessed
by the pyruvate tolerance test, 55%
.and that of ascorbic acid deficiency
91 %. Baines also reported a poor
correlation between vitamin defi-
ciency and GGT activity in the
serum. In view of the many influ-
ences on vitamin status in alcoholic
patients, the use of serum or urinary
vitamin levels to diagnose alcohol
abuse may not be very rewarding.

New biochemical markers

Two possible markers of alcohol
abuse have recently been reported:
plasma transferrin and salsolinol.
Studies by Stibler and coworkers.9
have shown that electrofocusing of
plasma proteins and further charac-
terization by immunofixation reveals
an abnormal transferrin band with
a pH of 5.7 in 81% of alcoholic
patients admitting to consumption
of more than 60 g of ethanol a day
in the previous week. The percent-
ages were 75% and 25% for those
reporting a consumption of 20 to
60 g/d and 7 to 20/d respectively,
8 % for those reporting abstinence
and 1 % for control subjects. When
ethanol was given to eight controls
at a daily dose of 0.6 g/kg an ab-
normal transferrin appeared after 5
days in one subject at 7 days in a
second and at 11 days in a third;
the SGOT level was normal in all
three. Furthermore, an abnormal

transferrin could not be detected in
22 patients with nonalcoholic liver
disease, although 84% had abnor-
mally high SGOT levels. The trans-
ferrin abnormalities apparently dis-
appeared after the patients stopped
drinking alcohol for 10 days..9'.0

These data indicate that trans-
ferrin could be a good indicator of
alcohol abuse since it appears not
to reflect liver disease and may
detect low to moderate alcohol
consumption. Unfortunately, the
electrofocusing-plus-immunofixation
technique is too complex for rou-
tine laboratory analysis. Another
promising marker appears to be sal-
solinol, the product of condensation
between acetaldehyde and dopa-
mine. (Salsolinol has been found to
be 20 times more concentrated in
the urine of alcoholic patients ad-
mitted for detoxification than in that
of controls.261) The concentration of
salsolinol was reduced to baseline
levels following 4 days of with-
drawal of alcohol. As with trans-
ferrin, the current method for de-
termining salsolinol levels - high-
performance liquid chromatography
plus mass spectrum analysis - is
too elaborate for routine analysis.

Discussion

Excessive alcohol consumption
produces measurable physiologic,
pathologic, biochemical and mor-
phologic changes in many organs of
the body. However, these changes
may also be produced by a variety
of diseases not related to alcohol
abuse. Even the most specific indica-
tors of alcohol abuse may only
measure the events resulting from
alcohol or its metabolites in a re-
latively small proportion of alco-
holic individuals. Detecting alcohol
or a product of its metabolism in
body fluids is the only direct way
of ascertaining alcohol abuse, but
these compounds have a relatively
short half-life and cannot provide a
measure of alcohol tolerance or of
the duration and extent of previous
alcohol abuse. The circumstances
under which alcohol is detected is
important. For example, the pre-
sence of alcohol in blood specimens
obtained in the morning153 or fol-
lowing an accident262 may be a
strong indicator that an individual
has an alcohol problem.
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The severity of a number of med-
ical sequelae of alcoholism, such as
liver disease and ascites, is related
to total lifetime consumption of
alcohol..3'264 If one accepts the con-
cept that the severity of liver dis-
ease is proportional to the number
of abnormal clinical and laboratory
findings indicative of this condi-
tion 61,265 then many of the clinical
signs and symptoms of liver disease
are sensitive only at later stages of
alcohol abuse. This situation prob-
ably applies to a number of medical
concomitants of alcohol abuse that
may take 5 to 10 years to develop.266
Thus, signs of liver disease or neu-
rologic disorders will be present in
only a small proportion of younger
drinkers or those whose drinking
problem is of recent onset.75

Clinical and laboratory indicators
of alcohol abuse may provide ob-
jective information to complement
interview data. This is of im-
portance, since reports by the pa-
tient and interview data are subject
to distortion or denial.267'288 How-
ever, there are problems with the
application of biomedical data for
the detection of alcohol abuse. Some
of the medical and laboratory in-
dicators, such as hepatomegaly and
raised serum transaminase levels,
are reversible if individuals reduce
their alcohol consumption or abstain
from drinking. In addition, symp-
toms and signs and biochemical
alterations only represent pathologic
responses to excessive alcohol con-
sumption and are relatively non-
specific. There are no specific clinic-
al markers of alcoholism, and "true"
biochemical markers of alcohol
abuse await development.

Incomplete knowledge of the sen-
sitivity and specificity of many of
the laboratory tests used in the de-
tection of chronic excessive alcohol
consumption prevents a firm re-
commendation for the selection of
available diagnostic laboratory tests.
The diagnostic value of the tests
most widely investigated or used
is summarized in Table II. Meas-
urement of the MCV and the serum
GGT and SGOT levels is likely,
taking costs and benefits into con-
sideration, the most appropriate col-
lection of laboratory tests, for in-
creased levels of these variables
should provide a strong indication

of recent consumption of more than
60 g of ethanol a day.

In conclusion, we are impressed
both with the diversity of biomed-
ical and psychosocial disorders re-
lated to excessive drinking, and with
the real difficulties in isolating spe-
cific indicators of the early stages
of alcohol abuse. This creates a
dilemma. Available evidence sug-
gests that a favourable prognosis is
contingent on early identification
and treatment. Clearly, a concerted
program of research with a multi-
disciplinary focus is needed if we
are to make significant gains in our
understanding of the development of
alcohol abuse.
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