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Abstract
Background - Although the causes of the
worldwide resurgence of tuberculosis are
multifactorial, the HIV epidemic is be-
lieved to have had a central role. Control
is further threatened by the emergence of
multidrug-resistant tuberculosis.
Methods - A retrospective evaluation was
undertaken of trends in pulmonary and
extrapulmonary culture positive myco-
bacterial pathology, and the prevalence of
drug-resistant tuberculosis in both HIV
seropositive and, presumptively, HIV
seronegative patients receiving their clin-
ical care at St Mary's Hospital, London.
Five hundred and thirty eight patients (188
of whom were known to be HIV sero-
positive) with positive mycobacterial isol-
ates between January 1987 and March 1993
were identified from laboratory records.
These were cross referenced with drug sur-
veillance records.
Results - Overall, between 1987 and 1992
there was a progressive 3'5 fold increase
in positive mycobacterial isolates and a
2*5 fold increase in patients with proven
mycobacterial infection. This increase was
greater within the HIV seropositive popu-
lation. A total of 663 positive myco-
bacterial isolates was evaluated; the major
pathogen identified was Mycobacterium
tuberculosis (379 isolates, 57%). Three
hundred and fourteen patients were diag-
nosed as having M tuberculosis, 49 of
whom were HIV seropositive. M tuber-
culosis was predominantly isolated from
the lung. Of 358 positive cultures for M
tuberculosis (68 HIV seropositive, 290 pre-
sumptivelyHIV seronegative), only 27 isol-
ates (7.6%), almost exclusively derived
from presumed HIV seronegative patients,
were resistant to either isoniazid, ri-
fampicin, or both drugs together. No in-
creases in drug-resistant isolates were
observed over this period.
Conclusions - There has been a con-
siderable increase in the incidence of
tuberculosis in both HIV seronegative and
seropositive populations during the study
period. The emergence of drug-resistant
tuberculosis was not observed.
(Thorax 1995;50:1147-1150)
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The worldwide resurgence of tuberculosis has
been attributed to many factors. Whilst the
HIV epidemic is believed to have had a central

role,'-3 other issues such as poverty, home-
lessness, immigration, and limited access to
medical care have also contributed to the
increase." Control is further threatened by the
emergence ofmultidrug-resistant tuberculosis.6

St Mary's Hospital in north west London
serves an inner city population at the lower end
of the socioeconomic spectrum which has a
high proportion of ethnic groups at risk of
developing mycobacterial disease. Since 1983
St Mary's Hospital has been one of the largest
HIV referral centres in the UK and in the
period to March 1993 1956 patients with HIV
infection, including 914 with AIDS, have re-
ceived their regular clinical management. The
principal aim of this study was a retrospective
evaluation of trends in mycobacterial disease
in both known HIV seropositive and pre-
sumptively HIV seronegative patients over the
75 month period from January 1987 to March
1993. The primary point of data capture was
from the laboratory records of positive myco-
bacterial isolates ofpatients undergoing clinical
investigation for suspected pulmonary or sys-
temic disease; as such, these data represent
routine clinical practice. As a secondary aim,
potential emergence of drug-resistant tuber-
culosis has also been assessed in both patient
subpopulations by cross referencing with drug
surveillance records.

Methods
All patients investigated at St Mary's Hospital
between January 1987 and March 1993 and
who had proven culture positive mycobacterial
pathology were evaluated. The data source was
mycobacterial laboratory records in which posi-
tive isolates were identified. Histological re-
cords were not assessed as the database was
only accurate for culture of specimens and
the frequency of documentation of histological
reports not adequate to allow reliable con-
clusions. Information on the age, sex, HIV
status, and site of isolation ofthe mycobacterial
organism was obtained from the laboratory
records. The site of isolation of the myco-
bacterial organism was arbitrarily divided into
those of pulmonary origin (sputum, broncho-
alveolar lavage fluid, pleural biopsy specimen,
pleural fluid, or bronchial biopsy specimen)
and those of extrapulmonary origin. For the
purposes of this study repeat positive cultures
of the same mycobacterial pathogen from the
same anatomical site within nine months of the
initial isolate were not recorded. All cases of
smear positive pulmonary M tuberculosis ob-
tained from sputum or bronchoalveolar lavage
fluid were recorded. Following initial iden-
tification of positive mycobacterial cultures,
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* Total
HIV-

* HIV+

87 88 89
Year

90 91 92

Table 1 Mycobacterial pathogen isolatedfiom both HIV
seropositive and seronegative populations, January 1987 to
March 1993

HIV+ HIV- All
patients

Patients with M tuberculosis alone 43 265 308
Patients with M avium-

intracellulare (MAI) alone 91 44 135
Patients with one other atypical

non-tuberculous mycobacteria
(not MAI) 43 39 82

Patients with M tuberculosis and
one other atypical mycobacteria 6 0 6

Patients with two different atypical
non-tuberculous mycobacteria 5 1 6

Patients with unclassified
mycobacteria 1 0 1

Total 188 350 538

Number ofpatients with mycobacterial infection 1987-92.

specimens were sent to the Mycobacterium
Reference Unit in Cardiff. Mycobacteria were

identified by routine cultural and biochemical
tests7 and in vitro drug susceptibility was eval-
uated. The putative clinical significance of the
mycobacteria isolated was not a primary aim
ofthis study. Thus, the laboratory findings were
not correlated with clinical symptomatology,
radiographic evaluation or, in the HIV sero-

positive population, surrogate markers of dis-
ease progression such as CD4 counts. Patients
with positive mycobacterial isolates were not
prospectively tested for HIV disease.

Results
During the 75 month period of the study (Jan-
uary 1987 to March 1993) 538 patients with
culture positive mycobacterial disease were
diagnosed. Their age ranged from five to 89
years and 402 were men. One hundred and
eighty eight were known to be HIV seropositive.
Amongst the HIV seropositive population (age
range 13-50 years) only three were women;
most (97%) were homosexual or bisexual men.
Between 1987 and 1992 there were pro-

gressive annual increases in both the number
ofpatients with mycobacterial infection (figure)
and the number of positive isolates of 2-5 and
3-5 fold, respectively. Within the HIV sero-
negative subpopulation there was an ap-
proximate twofold increase in both patient
numbers and positive isolates. By contrast, in
the HIV seropositive population there was a

fivefold increase in positive mycobacterial cul-
tures and a fourfold increase in patient num-
bers. These results were in parallel with an

increase in the number of patients and positive
isolates for tuberculous infection.
The total number of cultures positive for

mycobacteria in this studywas 663, 379 derived
from 350 patients presumptively negative for
HIV infection and 284 from the known 188
patients with HIV disease (table 1). The pre-
dominant pathogen amongst those patients
who were HIV seronegative wasM tuberculosis,
largely of pulmonary origin. The total number
of patients with culture positive M tuberculosis
was 314 (that is, M tuberculosis alone or in
association with another mycobacterial organ-
ism), 49 of whom were known to have HIV
infection. Of the 265 patients presumptively
HIV seronegative with tuberculosis, the patho-

Table 2 Culture positive mycobacterial infection
delineated by species and site, J7anuary 1987 to March
1993

Total

Patients with positive mycobacterial pathology
Patients with positive mycobacterial pathology
known HIV seropositive

Patients with positive mycobacterial pathology
presumptively HIV seronegative

Number of positive mycobacterial cultures in HIV
seropositive population

Number of positive mycobacterial cultures in HIV
seronegative population

Pulmonary cultures
Total
M tuberculosis (HIV-)
M tuberculosis (HIV +)
Pulmonary non-tuberculous spp (HIV
Pulmonary non-tuberculous spp (HIV +)

Extrapulmonary cultures
Total
ExtrapulmonaryM tuberculosis (HIV-)
Extrapulmonary M tuberculosis (HIV+)
Extrapulmonary non-tuberculous spp (HIV-)
Extrapulmonary non-tuberculous spp (HIV+)

538

188

350

284

379

361
192
34
45
90

302
98
34
44
126

gen was isolated from the lung in 172, from
extrapulmonary sources in 85, and from both
pulmonary and extrapulmonary sites in eight.
In the 49 patients with HIV infection and
tuberculosis the pathogen was isolated from
the lung in 21 patients, from extrapulmonary
sites in 17, and from both pulmonary and
extrapulmonary sites in 11 patients. The anal-
ysis of positive cultures is shown in table 2.
With respect to atypical isolates, M avium

was the predominant organism (205 of 663
cultures, 77% of which were from HIV sero-
positive patients); however, M fortuitum, M
xenopi, and M kansasii were occasionally isol-
ated (78 of 663 cultures, 61% of which were
from HIV seropositive patients) and were the
only other organisms that were cultured on
more than a sporadic basis.

DRUG SENSITIVITIES
Over the 75 month period of the study 358
cultures positive for M tuberculosis were iden-
tified of which only 27 (7-6%) exhibited re-
sistance to either isoniazid, rifampicin, or both
drugs together. Resistance to isoniazid alone
amongst all tuberculous isolates was 4-5%, to
rifampicin alone 0 3%, and to both drugs in
the same culture 2-8%. The annual incidence
of resistance to these drugs over the period of
the study showed no appreciable progressive
increase. Ofthe 24 patients in whom resistance
to these drugs was demonstrated, representing
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4-5% of the total patient population, 15 were
recent immigrants (<5 years), two were intra-
venous drug abusers, six had a history of
previous antituberculous treatment, and only
two patients were known to be HIV sero-
positive.

PREVALENCE OF MYCOBACTERIAL DISEASE IN
HIV SEROPOSITIVE PATIENTS
The total number of new patients registered
with HIV infection at St Mary's Hospital since
the beginning of the HIV epidemic in 1983 is
1956. If all patients with known HIV disease
since 1983 are included, the proportion of
patients with mycobacterial disease based on
the data in this study could be estimated at
9-6% (188 of 1956). This is likely to represent
an underestimation since the number of HIV
seropositive patients with positive myco-
bacterial isolates between January 1983 and
December 1986 has not been evaluated in this
study. If only notification records had been
used the incidence of tuberculosis over this
period would be four of 1441 (0.28%; data not
shown).

Discussion
There are three principal findings relating to
this study. Firstly, between 1987 and 1992
there was a progressive increase in positive
mycobacterial isolates and patients with myco-
bacterial disease in both HIV seropositive and
presumptively seronegative subpopulations.
This increase was greater in the HIV sero-
positive population. Even so, our data may
well represent an underestimation of diagnostic
rates since patients in both subpopulations
diagnosed on the basis of histopathology alone
were not included. Our data may relate not only
to an increase in the incidence of mycobacterial
disease with time, but also to an increase in
the number of patients within at risk groups in
the local population. Secondly, as anticipated,
the major mycobacterial pathogen in pre-
sumptive HIV seronegative patients was M
tuberculosis which was principally pulmonary in
origin. Thirdly, in contrast to urban areas of
the USA where drug resistance is reported to
be as high as 33%,6 our data do not show
an emergence of drug-resistant tuberculosis in
inner London with an incidence of only 4 5%.
In the patients in our study in whom drug
resistance was demonstrated, immigration,
drug abuse, and previous antituberculous ther-
apy may have been contributory. Only two of
these patients were known to be HIV sero-
positive.

In the USA it has been estimated that up to
12% of patients with tuberculosis are sero-
positive for HIV infection.8 In our study, despite
being conducted in a population with a high
component of individuals infected with HIV,
we found that 16% (49 of 314) of all patients
with tuberculosis were known to be HIV sero-
positive. Whilst the HIV status of all pre-
sumptively seronegative patients with tuber-
culous disease in this study was not determined,
our data endorse the fact that most patients
with tuberculosis are unlikely to have HIV

infection. Examining the relationship from the
opposite perspective, the proportion of AIDS
patients who develop tuberculosis has been
variously estimated at 4-6%9 and 6.0%.lo We
have estimated that the prevalence of myco-
bacterial disease for all patients newly registered
with HIV infection was 9-6%. If only local
notification records had been assessed, the in-
cidence amongst HIV patients would have been
028% and this highlights an under reporting
of tuberculosis infection in this group.
The role of M avium complex infection in

patients with HIV disease and, particularly, its
impact on survival in these patients is con-
troversial."1-4 In those individuals pre-
sumptively HIV negative, infection with M
avium alone occurred in 12-5% of patients (44
of 350) and in 91 of the 188 HIV seropositive
patients (48%). These figures are surprisingly
high. However, falsely negative HIV status,
clinical relevance of certain cultures (for ex-
ample, stool cultures), high incidence of al-
coholism and malnutrition in the population
studied, ethnicity, inclusion ofM scrofulaceum
in the "MAIS" complex in the laboratory, and
the diagnostic difficulties encountered with the
biochemical identification methods used in the
laboratory during the study period (compared
with the currently used gene probe techniques)
partly explain this finding. The HIV sero-
positive group was almost invariably culture
positive during the later stages of AIDS and,
given our finding of a four month mean survival
following culture diagnosis ofM avium (data
not shown), the likelihood is that many of these
individuals were at the later stages ofthe disease
process.

Equally, the significant incidence of extra-
pulmonary tuberculous infection in 25% of
the HIV seronegative group is important. The
explanation for this is not clear, and its rele-
vance depends on the clinical setting. Falsely
negative HIV seronegative status is a clinically
important explanation. Notwithstanding this,
these positive isolates might also be attributable
to reactivation of old disease in ethnic groups
and dissemination of infection in immuno-
compromised individuals who do not have HIV
infection, both of which are relevant to this
population.

In summary, this retrospective study high-
lights the trends in mycobacterial infection over
a six year period at an inner London teaching
hospital. The incidence of tuberculosis seems
to be increasing in HIV seropositive and sero-
negative populations at a rate similar to that at
other centres. Drug resistance does not appear
to occur on the scale reported in the USA.
The influence of HIV infection is complex.
Prospective studies looking at known sero-
positive individuals and routine testing of
presumptively seronegative patients with myco-
bacterial infection will allow further accurate
evaluation of the impact of HIV.
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