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Abstract
Background - The study sought to deter-
mine the contribution of HIV sero-
positivity to the arrest of decline in
tuberculosis notifications in Scotland.
Methods - Survey forms relating to each
tuberculosis notification in 1993 were
completed by the notifying consultant.
Voluntary anonymous HIV testing of
tuberculosis cases aged under 65 was re-
quested. Age, sex, ethnic status, country
of birth, employment status, occupation,
previous tuberculosis, contact status, risk
factors for HIV infection, HIV serostatus
of cases aged under 65, site, radiological
extent, and bacteriological status oftuber-
culous disease were determined.
Results - Five hundred and seventy four
cases of tuberculosis were originally
notified, of which 77 (14%) subsequently
proved to be non-tuberculous and were
therefore denotified. Of the 497 cases 423
(85%) were white and 58 (12%) were from
the Indian subcontinent. Eighty five per
cent of patients from the Indian sub-
continent were aged <55 years whereas
64% ofwhite patients were aged >55 years.
Pulmonary disease was found in 74%, non-
pulmonary in 22%, and combined disease
in 4% of patients. Of 242 HIV tests per-
formed, three were positive and five other
HIV positive patients were known, giving
an HIV positivity rate of 1-6% of all tuber-
culosis notifications in 1993. Annual noti-
fication rates for Scotland were 9*7 per
105 before and 8-7 per 105 after exclusion
of previously treated cases; rates were 8-4
per 105 for the white population and 179 per
105 for those from the Indian subcontinent.
Conclusions - The study documents the
distribution oftuberculous disease in Scot-
land by age, sex, site, and ethnic group for
the first time. Notification practices, with
respect to denotification, need to be im-
proved. Infection with HIV is presently
uncommon in cases of tuberculosis in
Scotland but continued vigilance is es-
sential.
(Thorax 1996;51:78-81)
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The steady fall in annual notifications for tuber-
culosis in Scotland stopped in 1987 and annual
notification numbers remained approximately
constant until 1992.' Annual notification fig-
ures for England and Wales have followed a

similar pattern which is so far unexplained.2
Other European countries such as Switzerland
and Holland have recorded recent increases in
tuberculosis notifications which are known to
be due to disease among immigrants.34 In New
York City, USA, tuberculosis notifications al-
most doubled in the 1980s with most of the
excess notifications occurring in HIV sero-
positive individuals.5 The contribution of HIV
seropositivity to national tuberculosis statistics
in European countries is unknown, but rates
of tuberculosis in AIDS patients in Europe
range from 4-7% in Italy to 46% in Portugal.6
By December 1993 there were 2055 known

HIV positive individuals in Scotland (popu-
lation about 5 x 106) of whom 1030 were in
Edinburgh where the majority (60%) were
known to be intravenous drug users.7 Only five
cases of tuberculosis in total were known to
have occurred in HIV positive individuals in
Edinburgh up to 1993,8 but HIV serostatus
has not been routinely assessed in tuberculous
patients in Edinburgh or Scotland.
The present study examined the demography

of all notifications for tuberculosis in Scotland
in 1993 and also sought to determine the HIV
serostatus of all tuberculosis patients aged
under 65 years.

Methods
In Scotland notifications of tuberculosis are
made on a Notification of Infectious Disease
Form to the Consultant in Public Health Medi-
cine (CPHM) with responsibility for infectious
diseases in each of the 15 health board areas
who make weekly returns to the Information
and Statistics Division ofthe Common Services
Agency.

In 1993 each CPHM supplied us with details
ofeach notification received including the name
ofthe consultant responsible for each case. The
responsible consultant was sent and completed
a survey form requesting information about
the site, radiological extent of disease, and
bacteriological status of each tuberculosis case.
In addition, details of age, sex, ethnic status,
country of birth, employment status, oc-
cupation, previous diagnosis or treatment for
tuberculosis, contact status, and risk factors for
HIV infection were sought. For tuberculosis
cases under the age of 65 years a kit for vol-
untary anonymous blood testing for HIV status
was provided which comprised an information
leaflet for the patient, a permission slip to be
signed by the patient, and an unlabelled blood
tube which was sent to the Regional Virus
Laboratory in Edinburgh with a separate form.
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Table 1 Reasons for excluding 77 cases from the original
total of 574 tuberculosis notifications in 1993

Reasons for exclusion Number

Denotified by health board or consultant (reason 37
unstated)

Proven non-tuberculous mycobacterial disease 22
Neoplastic disease 8
Contaminated bronchoscope 5
Chemoprophylaxis only 5
Total 77

This form recorded only sex, age (by age group

0-14, 15-44, 45-64 years), ethnic status, dis-
ease site, and bacteriological status, and
whether the patient's HIV status was known to
be positive or negative. The identity of all
patients under the age of 65 who did not
have an HIV test performed was concealed
by Soundex coding and compared with the
Soundex coded cumulative HIV register for
Lothian and Scotland to check for matches.
Study methods were submitted to and ap-
proved by all ethical committees in each of the
15 health board areas.

In Scotland all mycobacterial cultures are

forwarded to the Scottish Mycobacteria Ref-
erence Laboratory in Edinburgh for typing and
sensitivity testing. Only one positive culture in
1993 was not formally notified.

Notification rates were calculated from
population figures supplied by the Information
and Statistics Division ofthe Common Services
Agency based on the 1991 population census.

Results
There were 574 notifications of tuberculosis of
which 77 were excluded (table 1), leaving 497
notifications of tuberculosis which included 51
patients who had had previous treatment for
tuberculosis. Twenty five cases (5%) were de-
tected by contact tracing, 10 of whom were

aged under 15 years. Three hundred of the
notified patients were either smear and culture
or culture positive alone for Mycobacterium
tuberculosis.
Four hundred and twenty three patients

(85%) were white, 58 (12%) were from the
Indian subcontinent (India, Pakistan and Ban-
gladesh), eight were African, five Chinese, two
Arabian, and one was categorised as "other".
Fifty four (93%) of those from the Indian
subcontinent had been born there.
The age distribution of the white patients

differed from those of the Indian subcontinent

Figure 1 Percentage of
notifications in each ethnic
group by age group for 423
white patients (ED) and 58
from the Indian
subcontinent (V).
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Table 2 Disease classification by ethnic origin

Indian
White subcontinent Other

Pulmonary disease alone 334 27 8
Non-pulmonary disease alone 77 27 7
Combined pulmonary and
non-pulmonary disease 12 4 1

Total 423 58 16

(fig 1); 85% from the Indian subcontinent were
aged under 55 years whereas 64% of white
patients were 55 years or older. One hundred
and fifty seven of the 423 white patients (37%)
were women compared with 27 ofthe 58 (47%)
patients from the Indian subcontinent.
Pulmonary disease alone (affecting only the

lung(s)) was found in 369 (74%) patients, non-
pulmonary disease alone in 111 (22%), and
combined pulmonary and non-pulmonary dis-
ease in 17 (4%) patients. Of those with pul-
monary tuberculosis, 66 (18%) had cavitating
disease and 61 (17%) had involvement of four
or more zones of the lung. The distribution of
disease varied with ethnic origin; whereas 334
(79%) of white patients had only pulmonary
disease, 77 (18%) had only non-pulmonary
disease and 12 (3%) had both, while among
those from the Indian subcontinent the cor-

responding figures were 27 (47%), 27 (47%),
and four (6%) (table 2). Details of sites of
non-pulmonary disease are given in table 3.
Genitourinary disease (33%) and pleural effu-
sion (17%) were more common in white
patients than in those from the Indian sub-
continent in whom the comparable figures were
3% and 0%, respectively. Lymphatic disease
was more common in patients from the Indian
subcontinent (67%) than in white patients
(26%).
Two hundred and twenty two (64%) of the

346 white patients with pulmonary disease had
positive cultures for M tuberculosis of whom
167 (48%) had positive smears. This compared
with 20 of 31 (65%) and 14 of 31 (45%) of
patients from the Indian subcontinent with
pulmonary tuberculosis. Forty two (55%) of
the 77 white patients with non-pulmonary
tuberculosis had positive cultures for M tuber-
culosis and 15 (19%) had positive smears com-

pared with 9 of 27 (33%) and 2 of 27 (7%)

Table 3 Site of disease in non-pulmonary cases*

Indian
White subcontinent Other

Lymphatic 23 (26) 21 (67) 4 (50)
Genitourinary 29 (33) 1 (3)
Pleural 15 (17) - 1 (13)
Miliary 10 (11) 1 (3)
Bone and joint 3 (3) 4 (13)
Cold abscess 2 (2) 2 (6) 2 (25)
Gastrointestinal 2 (2) 2 (6) -

Meningitis 3 (3) - 1 (13)
Pericardium 1 (1))
Skin 1 (1)
Total 89 31 8

Values in parentheses are percentages.
* Cases include non-pulmonary alone plus non-pulmonary as-
sociated with pulmonary disease. Three non-pulmonary patients
had dual sites of disease: one white with lymphatic and gastro-
intestinal disease, one white with genitourinary disease and
meningitis, and one patient from the Indian subcontinent with
lymphatic and skin disease. The second site of disease for these
three patients is not tabulated.
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Figure 2 Tuberculosis notification rates by age and sex for (A) white patients and (B)
patients from the Indian subcontinent.

for those from the Indian subcontinent with
non-pulmonary tuberculosis.
The most commonly recorded occupation

was unskilled labourer (18; 36%), followed
by shopkeeper (13; 2 6%), shop assistant (13;
2 6%), and cook (12; 2 4%). Nine shopkeepers
and eight cooks were from the Indian sub-
continent. Tuberculosis was notified in nine
(1 8%) schoolteachers, nine (1 8%) nurses, and
two (0 4%) doctors. Nine men and three
women were recorded as having risk factors for
HIV infection. Men were at risk because of
intravenous drug use (four), homosexuality or

bisexuality (two), haemophilia (one), or being
a sexual partner of the preceding groups (two).
Three women were recorded as being sexual
partners of at-risk group individuals.
Two hundred and forty two HIV tests were

performed on the basis ofnotification for tuber-
culosis in individuals aged under 65 years of
which three (1.2%) proved to be positive; one

of these was previously known to be positive.
One hundred and seventeen eligible patients
were not HIV tested for the following principal
reasons: 21 (18%) refused, 18 were sub-
sequently denotified, 17 were lost to follow up,
16 were children, 11 were known to be HIV
negative, seven were due to cultural/language
difficulties, six patients were deceased, and five
were already known to be HIV positive. A
total of eight patients from 497 tuberculosis
notifications (1 6%) were therefore known or

found to be HIV positive. There were no close
or identical matches between the Soundex
codes of the 117 patients who qualified for, but
did not receive, HIV testing and the Soundex
codes for all HIV patients held on both the
Lothian and Scottish HIV registers.
Of the eight HIV positive patients sex and

ethnic status alone were recorded for one

patient to give a total of three men and five
women of whom four were white and four
African. The remaining seven patients were all
aged 15-44 years; five had pulmonary and two
non-pulmonary disease. One had a positive
smear and culture for M tuberculosis; two had
negative smears and positive cultures; two had
positive smears with negative cultures; and two
had negative smears and cultures.

The crude notification rate based on the
1991 population census was 9 7 per 105 in
Scotland and 8-7 per 105 after exclusion of 51
patients who had had previous treatment for
tuberculosis. The notification rate for the white
population in Scotland was 8A4 per 105 with
higher rates among men than women in all age
groups and an increasing rate with age in both
sexes (fig 2). In the Indian subcontinent popu-
lation the Scottish notification rate was 179-2
per 1 O', the rate increasing for both sexes up
to 54 years of age.

Discussion
There were 574 notifications for tuberculosis
in Scotland in 1993 which was a small increase
on notifications in 1992, maintaining the arrest
in decline or plateauing of tuberculosis noti-
fications which began in 1987.' Seventy seven
of these notifications (14%) were subsequently
declared not to be due to tuberculosis, usually
within six months of our receiving the noti-
fication, and yet most of these patients were
not formally denotified. Failure to denotify is
likely to have been an (unquantified) feature
in previous years but, if relatively constant,
suggests that the notification rate in 1993 is
unchanged from previous years. Review of the
Scottish Mycobacteria Reference Laboratory
records ofpositive mycobacterial cultures iden-
tified only one patient with bone tuberculosis
who had not been notified. Failure to notify
bacteriologically proven cases of tuberculosis,
which has been described recently in London,9
was therefore not a feature of the present study.
The failure to denotify cases of tuberculosis
identified in this study resulted in an artificial
inflation by 14% of the notification figures for
tuberculosis in Scotland. A two stage noti-
fication process with early notification of, for
example, name, address, case record number,
age, sex, site of disease, and ethnic group would
ensure that contact tracing, where appropriate,
is initiated. A later enquiry as to whether the
notification of tuberculosis should stand and,
if so, determination ofthe bacteriological status
would complete the patient record for each
individual case of tuberculosis and ensure ad-
equate surveillance of tuberculosis nationally
without the need for occasional surveys.'01'
Of the patients notified with tuberculosis 5%

were identified as a result of contact tracing
procedures which continue to be of value in
Scotland'2'3 and should be implemented as
recently recommended by the Joint Tuber-
culosis Committee of the British Thoracic So-
ciety.'4 A small number of cases in Scotland
were also identified in members of the teaching
and health professions, emphasising the need
for vigilance by occupational health services. '4
The ethnic status of cases of tuberculosis in

Scotland has not previously been examined.
Scotland has a small population from the Indian
subcontinent (about 1 %) but, as in England
and Wales, the incidence of tuberculosis is 20
times higher in these subjects than in the white
population.'5 Patients from the Indian sub-
continent, as in England and Wales,'5 are much
younger than white patients and the pattern of
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disease is different with relatively more non-
pulmonary disease than white patients and a
higher incidence of lymphatic disease. Genito-
urinary disease was the most common non-
pulmonary presentation of tuberculosis in
white patients and, as in earlier studies,'6 was
uncommon in patients from the Indian sub-
continent. Notification rates in both white sub-
jects and those from the Indian subcontinent
increased in both sexes with increasing age, the
larger number ofnotifications ofyoung patients
from the Indian subcontinent simply reflecting
the age structure of this population. The rel-
atively different presentation of disease in
patients from the Indian subcontinent should
be noted.by clinicians.

Voluntary anonymous blood testing for HIV
serostatus in all tuberculosis notifications under
the age of 65 detected two previously un-
identified HIV positive patients; six other
patients were already known to be HIV positive.
All patients for whom serostatus was not de-
termined had their Soundex codes compared
with the Lothian and Scottish Soundex coded
HIV registers. No matches were found, in-
dicating that no known HIV positive patients
had evaded testing; it remains possible that
there were undiscovered HIV positive patients
in this untested group. Seven of the HIV posi-
tive patients for whom the age group was given
were aged 15-44 years, in keeping with the age
distribution of HIV positivitity in Scotland.7
Four of the HIV positive patients were African,
confirming a previous impression that tuber-
culosis among HIV positive overseas students
might occur'7 and in keeping with the con-
siderable rise in tuberculosis notifications in
England and Wales among Africans from 106
in the first six months of 1988 to 304 in the
first six months of 1993.18 The overall incidence
of HIV positivity detected is low (1 6% of all
tuberculosis notifications), suggesting that at
present tuberculosis is an uncommon com-
plication of HIV infection in Scotland. We can
be certain that no bacteriologically proven case
of tuberculosis in Scotland in 1993 has been
excluded from our analysis since all have been
identified. Patients infected with HIV in Scot-
land are mostly young with a low incidence of
previous tuberculous infection and, at present,
very little evidence of reactivation of the tuber-
culous disease.8 Those infected with HIV are,
nevertheless, at risk of new or reinfection with
resultant tuberculous disease as has been well
documented in North America."9 That this has
not occurred yet in Scotland may reflect well
on the tuberculosis service,20 but is more likely
to be a function of the separation by age group
of the population infected with HIV and the
predominant source of infection - that is, the
elderly.

This first national study of tuberculosis noti-
fications has documented the distribution of
disease by age, sex, site, and ethnic group in
Scotland and confirmed the expected differ-
ences between the white population and those
from the Indian subcontinent in relation to
notification rates and site of disease.

Notification of bacteriologically proven cases
ofdisease is almost complete, but denotification
of cases subsequently shown to be non-tuber-
culous is imperfect and significantly distorts
the national notification rate, suggesting the
need for review of notification practices. Sero-
positivity for HIV infection was found in only
1 6% of cases of tuberculosis notified in Scot-
land in 1993 aad half of these were African.

Surveillance of tuberculosis (with improved
notification practices) and HIV infection, and
implementation of the guidelines for control
and prevention of tuberculosis, particularly in
relation to HIV infection,'4 2' will continue to
be essential.
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