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The diagnosis of alcoholism is frequently missed because
an adequate history of alcohol congumption is often not
takenfl} or the true facts may have been concealed.
Numerous physiological, clinical, psychological, behav-
ioural and laboratory criteria have been gyggested == aids
to the diagnosis of alcoholism. Even carefully designed
questionnaires may detect fewer than half of those indi-
viduals glready *mown to be jlcoholic(2].

practice recognition of problem drinkers is often depen-
dent ypon the use of haematological and biochemical

In clinical

markers, the most useful being the red cell mean corpus-

cular volume (MCVY) and the serum gamma-glutamyl-

transpeptidase (GGT) [3], However, laboratory
indices have certain limitations as Screening tests.

these

TwoO recent studies have reported that the presence of
fractures on a routine chest radiograph is a characteristic

finding in patients who abuse gzlcohol[4,5]. We wexe
interested to examine the sensitivity and specificity of this

finding (thoracic fractures) in comparison with standard
laboratory tests, in the detection of patients with alcoholic

liver disease.

Patients and Methods

This study included all patients on a single medical firm

over a five-year period who had undergone liver biopsy

during the investigation ©f hepatomegaly, jaundice o=
abnormal liver fynction, and in whom a routine chest

radiograph had been performed within three months of
biopsy. Clinical and ]_aboratory data were available on
166 patients who had yndergone 1iver hiopsy. However,
in six patients ne chest radiograph was available, and this
report is confined to results on the remaining 160

patients.
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Alcoholic Liver Disease. geventy-four patients had a final
diagnosis of alcoholic liver disease (AT,D) on the basis of
compatible liver biopsy, together with a history ©f pro-
longed (more than 12 nonths) excessive alcohol con-

sumption (over 80g/day for males and 4(g/day for
females). The ALD group consisted of 52 males (mean

and 22 females

age 5% vyears) (mean age 5¢ years).
Cirrhosis was present in 45 per cent of those with ALD.

Non-Alcoholic Liver Disease. OF the patjents, 86 had non-
alcoholic liver disease (NALD), including autoimmune,
metastatic and granulomatous disorders, and acute or
chronic hepatitis. The NALD group Comprised 41 males

(mean age 50 years) and 45 females (megn age >3 years).
Cirrhosis was present in 20 per cent of those with NALD.

Controls. Ninety-five out-patients presenting t° 2 gastro-
enterology clinic with a yariety of gastrointestinal =om-
plaints, and who were drinking less than 30g alcohol per
day, served as controls (). The group comprised 44
males (mean age 47 years) and 51 females (mean age 52
years) . The majority had functional bowel disturbance.

other (iagnoses included peptic ulcer, oesophagitis, di-
verticular disease and gallstones.

Investigations

For the liver disease groups the laboratory data analysed
was that which was obtained immediately before the

admission on which liver biopsy was performed. For
control gybjects laboratory data and chest radjiographs
were obtained at the same out—patient visit. The MCWV
was measured electronically on a Coulter Counter. Liver
function tests were performed in the routine ]ahoratory,
using standard automated techniques.

Each chest radiograph was reviewed by two trained
radiologists (Who were unaware Of the relevant clinicall
laboratory or liver biopsy findings). TRe presence ©f rib
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Table 1. Sensitivity and gpecificity ©f laboratory tests and chest radiograph fractures in the detection of ALD,

AP ALT

>110 iu/litre >50 iu/litre

Sensitivity % 50 43 89
Specificity % 66 74 72

or other fractures was both observers. In the
agreed by

1ight of the clinical classification radiological findings
were then analysed into alcoholic liver disease (ATD) ,

(NALD)
groups, and compared ¥ith laboratory findings.

non-alcoholic liver disease and control (c)

Analysis

FOr the assessment of the gengitivity (the proportion of
patients with alcoholic liver disease who have an abnor-
mal regylt) and the gpecificity (the proportion ©f patients
who do not have alcoholic liver disease with a normal
result) of laboratory tests in the detection of alcoholic liver
disease, arbitrary cut-off points for abnormal values were
used (Table 1).

To examine whether a combination of variables (1ab-

oratory results and radiological findings) could dis-

tj_nguj_sh between patient categories we used discriminant
analysis[6]. This method finds the linear function of the

variables which best discriminates between In the

groups.
Simplest case (comparison of two groupS) all individuals
with high values of the discriminant function (czlculated
from the measured values of the variables used) are

allocated to one

group, while individuals with low values

GGT

>65 iu/litre

Any fracture Bilat. and/
MCV on chest or multiple
>98 il radiograph fractures
60 27 15
o7 97 99

are in the other. The best function will be that which

allocates most individuals to the correct With

groups .
more than two groyps meore discriminant functions are
used (the number of functions being the number of
groups minus one). We wished to make the discriminant
contain as few variables as possible to simplify measure-
ment and Calculation, so used a stepwise approach in
which variables are added one by one until discrimination
ceases to improve. Stepwise linear discriminant gnalygig
was performed using the SPSS programme ©f North
Western yniversity (version 7 ©f June 1977) by the

University of London Computer Centre[7],

Results

Table 2 shows ]aporatory and chest radiograph findings
in each of the three groups separately for males and

females.

Laboratory values were similar for males and females
in ¢, and for males and females in NALD, but GGT and
MCV tended to be more severely deranged for females
with ALD than for males. There was a gtriking increase in
the prevalence of fractures in both males and females with

ALD (27 per cent overall), compared with non-alcoholic

Table 2. Laboratory data (mean + SD) and chest radiograph findings in C, ALD and NALD. ™M - male, F - female. CXR - chest
radiograph.
Controls Alcoholic Liver Non-Alcoholic
() Disease Liver Disease
(ALD) (NALD)
(n - 95) (n ~ 74) (n - 86)
Sex distribution ™M 44 52 41
F 51 22 45
Age (years) ™M 47 2 SD 16 54 » SD 14 50 » SD 19
F 52 2 SD 19 56 + SD 9 53 » SD 15
Alkaline phosphatase (AP iu/litre) ™M 56 ? SD 18 143 ? SD 116 200 ?sSD 191
(20-100) * F 67 » SD 66 168 ?SD 122 256 ?8SD 217
ALT iu/litre ™M 19 + SD 11 61 » SD 62 147 28D 239
(< 35)* F 18 » SD 18 70 ?» SD 68 103 ?SD 138
GGT iu/litre ™M 257> SD 14 188 2SD 124 170 + SD 141
(<50) * F 33 + SD 109 387 + SD 232 174 » SD 136
MCV il ™M 89 » SD 100 ? SD 87 28D 8
(80-92) * F 88 + SD 104+ SD 11 89 2 SD 6
Any fracture ™M 4.6% 28.9% 0%
on CXR F 5.9% 22.7% 2.2%
Bilat./multiple ™M 2.3% 13.5% 0%
fractures on CXR F 2.0% 18.2% 0%
*Normal values.
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controls (C) (5.3 per cent), or patients with NALD (1
per cent). More patients with ALD had bilateral and/or
multiple (»>2) fractures om chest radiographs (15 per
cent) than had patients in group € (2.1 per cent), or the
NALD group (0 per cent).

Table 1 shows the Sensitivity and specificity table
constructed to compare the usefulness, in the detection of
alcoholic liver digease, ©of fractures visible on the chest
radiograph (any fracture, or the pregence Of bilateral and/
°r multiple (>2) fractures) With laboratory data, using
arbitrary upper limits of normal as cut-off points.

All the laboratory markers examined were more sensi-

tive indicators of ALD than fractures, but fractures were
the most specific marker of AT, D, with a specificity of 99
per cent for the criterion of bilateral and/or multiple (> 2)
fractures. When the criteria were widened to include any
fracture observed on the chest radiograph' the specificity

decreased to 97 per cent, but sensitivity improved from 15
per cent to 27 per cent.

Discriminant function analysis was performed after 109
transformation to normalise the biochemical data. Initial
analysis showed that the optimum combination of vari-
ables which gave the best discrimination between AILD,
NALD and C was MCV, log,0 AP and ]ogip GGT. The

addition of further variables (including information from
the chest radiograph) did net gignificantly improve the
results. Using these yariables, the discriminant analysis
programme Classified cases from each of the three groyps
separately by se= (Fig. la,b). In the figures the position ©f
each point shows the values of the two discriminant
functions (gince three groups are compared). The lines
dividing the figure show the three groups into which
individuals are classified by the discriminant analysis,

ALD, 3 - NALD)
indicates the group to which individuals actually belong.

while the numerical code (1=C, 2

Although mest gsubjects wexre correctly classified, some
were located quite close to the centre of other groups and

thus would have been misclassified. For the women in this
study 87 per cent ALD, 98 per cent C and 87 per cent
NALD were correctly allocated, while for the men 74 per
cent AT,D, 94 per cent C and 77 per cent NALD were

classified correctly.

Discussion

In view of the growing prevalence of alcohol-related

disorders and the recognition that they are under_diag-
nosed, there has been much interest in the application of

Fig. 1. Discriminantfynction analysisfor (a) females and (p) males ghowing separation between controls (), alcoholic liver disease
(2) and non-alcoholic liver disease (3) on the basis of MCV, logio AF and ]ogl) GGT. Each point represents twe discriminant
fametions for each Subject, and " is the centroidfor each group. The territorial map shows ¢lasgification into three groups °® the basis
of the discriminant analysis. Addition of radiological findings did mot improve classification.

r I
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sj_mp]_e tests to detect excessive drinking and alcohol-
related digease[2-5, 8-14], Assessments of the efficacy of
various gcreening tests have given conflicting results, in
part because of the problemg involved in defining alcohol-
ism. Moreover, the Validity of data on alcohol consump-
tion against which such tests are ygyally gauged s
dependent on the subject's accuracy ©f recall, which is of
uncertain relighility and unverifiable. It is also difficult to

evaluate different screening procedures when the popula-
tions which have been examined?company directors and
alcohol production workers (8], psychiatric in-patients[9],
or, as in the pregent study, patients with biopsy-proven
alcoholic liver disease?are not strictly comparable, and

may differ in their jocyracy ©f recall, or susceptibility to
the metabolic effects of alcohol.

The reported Sensitivity and gpecificity for structured
questionnaires varies widely from one study to another
[2, 9-11, 15], Some are dependent ©» interviewing skills,
and all rely heavily on the co-operation 2nd integrity of
the patient. Laboratory measurements have been more
widely used, in particular the serum gamma-glutamyl-
transpeptidase (GGT), and the red cell mean corpuscular
volume (MCV) . Again, different studies have reached

widely differing conclusions as regards the accuracy ©f
these tests in the detection of heavy drinkers. The sensi-
tivity reported for an elevated GGT ,gpgeg from 33 per

cent [9] t° 88 per cent[12], With gpecificities around 85 ,op
cent[8,9]. For an elevated MCV the range is even wider,

with sensitivities varying between 2 per cept[9] and 89 per
cent [13], and specificities Of the order of 95 oy cent(g,9].

The alcoholic gyoyp in this study differed from those in
most other reports in that they were defined, in part, on
the basis of objective criteria. The patients were drawn
from a Single medical firm at St George‘s Hospital over a
five-year period. The composition ©f the groyp with non-
alcoholic liver disease (gpq hence the specificity of labora-

tory tests and radiological findingsl and the results of
discriminant gnalysis in the giagnosis of alcoholic liver

disease)
specialist referral centres with a bias towards specific

might well have differed from that seen in

forms of liver disease. In our patients all four laboratory
markers proved to be more sensitive indicators of ALD
than the chest radiograph, but fractures were the most
specific marker of ALD.

Single tests are unreliable in the detection of problem
drinkers or patients with alcohol-related gdisease, as lab-
oratory variables are all non-specific (they may Pe raised
by concomitant drug therapy[lG] or in non-alcoholic liver
diseases), and may revert to normal during periods ©of
abstinence[lz] . It is difficult to assess the Significance of
small changes, and arbitrary cut-off limits above the
normal yange are ysually chosen in defining sensitivity
and specificity. At the levels chosen MCWV (60 per cent),
AP (50 per cent) and ALT (43 per cent) had rather low
sensitivity, while GGT, although semsitive (89 per cent),
was not a yery powerful screening test because of low

specificity (false positives). The MCYV yas, however, =
very specific (97 per cent) indicator of ALD.
Discriminant gnalysis Showed that the combination of

the three most sensitive laboratory tests (MCV, GGT,

AP) provided optimum separation between patient
groups. Between 74 per cent and 87 per cent of patients

with ALD were correctly classified. Chalmers et al. i14]:
who used the same yariables, achieved greater accuracy
in clagsifying alcoholics, but selected patients who were
thought te have been gactively drinking shortly before

presentation. Interestingly, they also demonstrated that
alcohol-related disease is more readily identified by lab-

oratory tests in women than in men.
Chest radiography had a lower predictive value than

laboratory tests, and did not improve diagnostic accuracy
when added to MCV, AP and GGT in a discriminant

analysis (Fig. la, b). In view of its low gengitivity in the
detection of ALD it is thus of little value as a screening

test. Nevertheless, it should be remembered that among
alcoholics there is an increased preyvalence of respiratory

disorders[17], and chest radiology is a readily available
and frequently performed examination. Moreover, ab-
normal ]ahoratory tests may only Pe present when sub-
jects are actively drinking[l2], whereas rib fractures
usually persist indefinitely. The presence Of fractures on a
chest radiograph is a very specific marker of ALD. This
finding should not be gverlooked, as it may result in the
serendipitous detection of occult alcoholism and associ-

ated liver disease.
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