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AIDS and the lung: update 1992 2

Recent developments in the management of the
pulmonary complications ofHIV disease

David M Mitchell, Robert F Miller

Infection with the human immunodeficiency
virus continues to spread worldwide at an
alarming rate.' Once infection with HIV has
occurred treatment can only palliate the infec-
tious and other complications of HIV disease.
The development of an effective vaccine is the
focus of much current research but is still
awaited, whereas prevention of HIV infection
raises numerous problems, and prevention
programmes have not so far halted the spread
of HIV. Respiratory physicians in all parts
of the world will therefore continue to
see increasing numbers of HIV infected
individuals and to treat the respiratory
complications. The purpose of these two
update articles, the first of which was
published in the last issue (p 305), is to review
changes in perspective that have occurred
regarding the pulmonary manifestations of
HIV disease over the last two years since the
series "AIDS and the Lung" appeared in
Thorax, and also to highlight areas of
importance that were not fully covered in
those articles-inevitably selective as this is a
wide subject and many changes have
occurred, but attempting to focus on areas of
particular interest or importance.

In the early and mid 1980s the diagnosis of
HIV infection was regarded as the equivalent
of a death sentence, with at least 70% of
patients eventually developing pneumocystis
pneumonia, which at that time carried a high
mortality. Over the last few years there have
been major changes in the patterns of lung
disease seen in HIV infected individuals,
which have been accounted for by several
factors. Cohort studies have improved our
understanding of the natural history of HIV
infection and have now shown that survival
with HIV infection is generally much longer
than was initially thought. In a study of
homosexual and bisexual men in San
Francisco known to have been infected with
HIV at least 11 years before, 49% had died
of AIDS, leaving 51% still alive, of whom
10% had AIDS, 19% had the AIDS related
complex, 3% had persistent generalised
lymphadenopathy, and 19% remained symp-
tom free.2 In a group of HIV positive haemo-
philiac patients followed for 11 years, 42%
had developed AIDS and 41% were dead.
Progression to AIDS in this group was related
to the presence of P24 antigenaemia and a low
CD4 cell count,'4 and in homosexual and
bisexual men progression to AIDS has

similarly been shown to be related to serum P2
microglobulin concentration, CD4 lympho-
cyte count, and HIV P24 antigenaemia.5
There is a considerable variability and
individual variation in progression to AIDS
after HIV infection and this may also be
related to various host immune factors, such
as serum IgM concentration before infection,
the pattern of serum IgM and IgA at the
time of seroconversion, plasma interleukin 2
receptor concentrations, and the number of
circulating activated T cells.6
Over the last 10 years the prognosis of

patients with AIDS has generally improved.
A major measure accounting for this has
undoubtedly been the widespread intro-
duction of zidovudine, which delays the
progression of HIV disease, and further
improvement may accrue from the intro-
duction of other antiviral agents. A further
reason for improved prognosis has been better
education of patients, resulting in earlier
presentation with clinical complications,
greater emphasis on outpatient surveillance to
detect early disease, and better treatment of
opportunist infections by more skilful and
experienced doctors.78 Increasing use of both
primary and secondary prophylaxis for
pneumocystis pneumonia and prophylaxis for
tuberculosis and pneumococcal infection have
also been beneficial.9
The first article discussed advances in the

management of pneumocystis pneumonia, and
this article will deal with changes that have
occurred in strategies for the management of
opportunist infections and neoplasms that
occur in the lung in HIV infected patients.
Since the "AIDS and the Lung" series in
Thorax there have been no changes in recom-
mendations for sterilisation of bronchoscopes
or infection control procedures.

Respiratory tract infections and bacterial
pneumonia
It is now well established that pyogenic bac-
terial pneumonia occurs with greater frequency
in HIV infected individuals than in normal
individuals.""'3 The most commonly isolated
organisms are Streptococcus pneumoniae and
Haemophilus influenzae'4 but Branhamella
catarrhalis infection is also seen and severe
pneumonia with Staphylococcus aureus and
Gram negative bacteria may also occur,
particularly in the later stages of AIDS. These
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infections may occur with rapid onset
associated with a septicaemia in a severely ill
patient, but generally they respond well to
appropriate antibiotics. There is, however, a
tendency to relapse after successful treatment.
It is therefore important to bear the possibility
ofpyogenic bacterial pneumonia in mind with a
severely ill HIV infected individual, and when
an antibiotic is being selected to consider the
possibility of a # lactamase producing
organism. In one study of 132 consecutive
respiratory episodes in 101 patients 71 had a
prior AIDS defining illness and 30 were merely
HIV seropositive; 57 patients were intravenous
drug users and 34 were homosexual or bisexual
men. Sixty episodes (45%) were due to bac-
terial pneumonia and 36 episodes (27%) were
due to pneumocystis pneumonia. Pathogens
identified were mainly Streptococcus pneu-
moniae and Haemophilus influenzae. Chest
radiographs in patients with bacterial
pneumonia were often unusual; in 47% they
mimicked pneumocystis pneumonia (showing
diffuse reticulonodular shadowing) and 15%
had focal reticulonodular shadowing. This
study showed a relative reduction in frequency
of pneumocystis pneumonia by comparison
with bacterial infection, but this may have been
due to the largenumber ofdrug users, reflecting
the dual effects of intravenous drug use and
HIV infection.'5 In a recent study of homo-
sexual men in London'6 bacterial pneumonia
was relatively scarce (one episode per eight
episodes of pneumocystis pneumonia), being
more common in patients with advanced AIDS
and neutropenia. Streptococcus pneumoniae,
Staphylococcus aureus, and Haemophilus
influenzae were isolated.
The increased susceptibility to bacterial

pneumonias in HIV positive patients may be
related to abnormalities in antibody produc-
tion. ' 18HIV infectedT cells may have reduced
ability to activate B cells, thus reducing new
antibody production and resulting, in turn, in
reduced "opsonisation" of capsulated bacteria.
Despite this some authorities now recommend
that all HIV infected individuals should be
immunised with polyvalent pneumococcal
polysaccharide vaccine.9 9
HIV infected individuals are also more sus-

ceptible to upper respiratory tract infections, as
well as having an increased tendency to develop
viral pneumonitis caused by herpes simplex
and herpes zoster.202' A recent study showed
that self reported upper respiratory tract infec-
tions (colds, sore throats, sinusitis) at biannual
clinic visits were more common among HIV
positive homosexual men who did not have
AIDS than in an HIV negative control group.
The peak incidence for upper respiratory infec-
tions in this group of patients was during the
winter months, the peak incidence for
pneumocystis pneumonia occurring four
months later.22

Primary pulmonary hypertension
This rare condition has recently been reported
to occur amongst AIDS patients.'52324 In a
recent study of 74 patients with various

cardiopulmonary complaints, six (8%) had
pulmonary hypertension not obviously related
to intrinsic heart disease, thromboembolism,
or primary lung disease. At necropsy two of
these patients had plexogenic pulmonary
arteriopathy. The authors conclude that from
their cohort of patients the incidence of
primary pulmonary hypertension was 0 5%.
The aetiology remains unknown, but possibly
HIV or another virus is concerned.25

Cytomegalovirus virus
Cytomegalovirus infection in HIV infected
patients is common and is a well documented
cause of retinitis, encephalitis, colitis, adren-
alitis, and radiculopathy in these patients. In
patients with renal allografts and bone marrow
transplants cytomegalovirus may cause
pneumonitis on an immunopathogenic basis,
which is frequently fatal.26 In HIV seropositive
individuals there is clinical evidence that
previous cytomegalovirus infection may hasten
progression to AIDS.3 Laboratory studies have
shown that, in cell culture, coinfection with
cytomegalovirus stimulates HIV replication in
vitro.27 The immediate early gene of
cytomegalovirus directly stimulates HIV gene
expression.28 Perhaps therefore coinfection
with cytomegalovirus could amplify the effects
ofHIV infection in the lung. Cytomegalovirus
infection of human fibroblast cells has been
shown to upregulate cellular nuclear factors
within these cells, with the resultant stimula-
tion of HIV1 long terminal repeat transcrip-
tion." Cytomegalovirus was initially thought to
be an important cause of pneumonitis in
patients with AIDS. For example, in a
necropsy study of patients dying with AIDS
there was a relation between a high density of
cytomegalovirus inclusion bodies and surroun-
ding lung damage, though it was difficult to
assess the precise role of cytomegalovirus
because of copathogens, such as Pneumocystis
carinii or bacteria, which were almost invari-
ably present.' It has become clear over the last
few years that cytomegalovirus pulmonary
infection is only rarely present in the absence of
other pathogens in patients with AIDS who
have pulmonary disease and that its presence
does not adversely affect outcome and
survival.3132 For example, cytomegalovirus was
the sole pulmonary pathogen isolated in only
six out of 166 (4%)3' and two of 60 (3%)33
patients with AIDS presenting with res-
piratory disease. Cytomegalovirus is extremely
common in patients with AIDS, being isolated
in bronchoalveolar lavage fluid in 37-58% of all
those presenting with respiratory illness,3136
but its presence does not seem to affect survival
adversely.37 Furthermore, specific anti-cyto-
megalovirus treatment with fosphonoformate
(Foscarnet) for presumed cytomegalovirus
pneumonitis in patients with AIDS does not
appear to improve outcome,38 as would be
expected if cytomegalovirus were causing the
pneumonitis. Recently, in a series of over 100
patients with AIDS presenting with first
episodes of pneumocystis pneumonia, the
presence or absence of cytomegalovirus in
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cultureand its quantificationmadeno difference
in terms of short term recovery from the acute
pneumonic episode or to long term survival.39
On the current evidence, the carriage of
cytomegalovirus in the lung does not seem to be
related to respiratory disease in patients with
AIDS. This is in sharp contrast to the ability of
cytomegalovirus to cause fatal pneumonitis in
patients with other categories of immuno-
deficiency and to cause disease at other sites in
patients with AIDS-or indeed to activate
HIV in vivo.

Tuberculosis
In the early years of the AIDS era tuberculosis
was not regarded as a particular problem, but
over the last few years it has become clear that
tuberculosis is of major importance as an
opportunist infection in HIV disease,
particularly in certain parts of the world and
among certain groups of patients with HIV
disease. Although tuberculosis at the present
time is not a major problem in the context of
HIV disease in the United Kingdom or in the
rest of Europe, there are still grounds for great
concern about the interaction of HIV with
tuberculosis. This is because in developing
countries, particularly in Africa, where there is
a high prevalence of tuberculosis, it behaves as
an opportunist infection in patients infected
with HIV. Unlike all the other opportunist
infections that characterise AIDS, tuberculosis
is infectious for normal individuals. Tuber-
culosis is also a potent stimulus to cell mediated
immunity and so may speed up the natural
history of HIV disease. The incidence of
tuberculosis is currently increasing in the
United States, and this is directly attributable
to the effects of HIV in certain populations.
Although no increase has occurred yet in
Britain, the unpredictable features of the HIV
epidemic among heterosexuals, migrants, and
intravenous drug users certainly do not offer
grounds for complacency, so that vigilance is
required. In view of the overall importance of
tuberculosis in HIV disease, some of its
features will be reviewed here. The detailed
epidemiology has recently been extensively
reviewed, so only a brief account will be
given.
HIV is now the most important risk factor

for the development of tuberculosis, and the
incidence of tuberculosis in HIV disease
depends on the overlap between the population
infected with HIV and the population infected
with tuberculosis.4"

TUBERCULOSIS IN THE UNITED STATES
After the general decline in tuberculosis, for
the first time in 1986 there was a slight increase
of 1-7% in the incidence of tuberculosis in the
United States.43" It is now well established
that tuberculosis causes increased morbidity
and mortality in HIV infected individuals.45 46

Overall, 4-6% of all patients with AIDS so far
in the United States have developed clinical
tuberculosis43 but the incidence is much higher
in certain ethnic groups. In Florida 60%
of Haitian patients with AIDS also had
tuberculosis.47 In New York 28% of drug users

with AIDS also had tuberculosis,48 whereas in
San Francisco 12% of non-Asian patients with
tuberculosis also had AIDS.49 In New Jersey
the change in mortality from tuberculosis for
the young adult population from 1979 to 1981
and from 1985 to 1987 has shown that groups
with the highest incidence of AIDS also have
the highest risk of death from tuberculosis,
showing a clear association between HIV
disease and tuberculosis.' In a case controlled
study among Haitians, 24% of patients with
tuberculosis were HIV positive, whereas only
3% of the control group were HIV positive.
The increased risk of tuberculosis in HIV
positive young adults was 15 7%.5
Tuberculosis complicating HIV disease is
mainly a result of the reactivation of latent
infection, though primary infection and
secondary exogenous infection undoubtedly
also occur. In a prospective study of intra-
venous drug users in New York 14% of the
HIV seropositive group who were also tuber-
culin positive developed clinical tuberculosis
over two years, whereas only03% ofthose who
were tuberculin negative developed tuber-
culosis, suggesting that tuberculosis in this
group was largely due to reactivation.52 This
study also showed that 8% of individuals
infected by tuberculosis (positive tuberculin
test) and HIV developed clinical tuberculosis
each year.

TUBERCULOSIS IN AFRICA
In Africa tuberculosis is the most important
pulmonary complication of AIDS.53 HIV
infection has led to large increases in tuber-
culosis in central and east African countries,
resulting in significant problems for disease
control. In these countries the problem arises
as there is a significant overlap in the popula-
tions at risk of the two infections. From 17% to
55% of all Africans with tuberculosis are also
HIV seropositive.42 HIV seropositivity rates
vary widely from region to region. In rural
Uganda 6% of the population are estimated to
be HIV seropositive, but in Kampala overall
17% of the population are seropositive-and
in certain groups in the city, including
prostitutes, up to half are seropositive.555 In a
recent study 66% of patients with tuberculosis
in Kampala were HIV seropositive.56 In Zaire a
link between HIV and tuberculosis has also
been established.5" In Kinshasha it has been
estimated that 70% of the adult population
have been infected with tuberculosis,58 59
whereas only 5-7% of women attending ante-
natal clinics are HIV seropositive.'" The link
between HIV and tuberculosis has again been
shown in a recent cohort study of women in
Zaire, where 7'6% of the HIV seropositive
group had tuberculosis whereas only 0-3% of
the seronegative group had tuberculosis
(relative risk 26).6' This association has also
been found in Burundi.6'

TUBERCULOSIS IN THE UNITED KINGDOM
The relation between HIV infection and
tuberculosis has been described in the UK,
though actual numbers remain small. Of 207
patients with AIDS, 6% developed tuber-
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culosis at some stage during the clinical
course.63 Notifications for tuberculosis
increased by 1-5% in 1988 by comparison with
1987, and by 5-3% in 1989 by comparison with
1988.* This increase, however, was due not to
HIV disease but to other factors, and in 1990
there was a fall in the notification rate. Overall,
only 4% of patients reported to have AIDS in
the UK have developed tuberculosis, and only
1% of all cases of AIDS are in individuals of
Asian or oriental ethnic origin. There is
therefore very little overlap between the two
risk groups at the moment; caution is required,
however, as a recent study from inner London
has shown a substantial increase in tuberculosis
among HIV positive white men below 55 years
of age.65

CLINICAL ASPECTS
Tuberculosis may precede the development of
AIDS, may be diagnosed at the same time as a
diagnosis of AIDS is made, or may occur at
any time during established AIDS. Extrapul-
monary tuberculosis in an HIV seropositive
individual is regarded as an AIDS defining
diagnosis.' The clinical pattern of tuberculosis
in HIV disease is related to the stage of HIV
disease at which tuberculosis occurs. Early in
the course ofHIV disease, when cell mediated
immunity is relatively well preserved, tuber-
culosis may resemble the characteristic adult
postprimary form of the disease; whereas if
tuberculosis occurs late, when cell mediated
immunity is destroyed, the clinical pattern
tends to resemble that of primary infection.67
Worldwide, perhaps as many as half of all
patients who are HIV seropositive who present
with tuberculosis have no other symptoms or
signs of HIV disease. It is therefore important
to consider carefully whether to test for HIV in
all new cases of tuberculosis.4'

Later in the clinical course of HIV disease
tuberculosis frequently presents with non-
specific features, including fever, weight loss,
fatigue, and lymph node enlargement, with or
without cough. Patients with low CD4 lym-
phocyte counts (<0-15 x 10/1) tend to
present with extrapulmonary disease as well.
Overall in the United States 60-70% of all
cases of tuberculosis in HIV seropositive
individuals have extrapulmonary features,
whereas by contrast in the general population
of the United States (that is, HIV seronegative
individuals) only 16% of tuberculosis cases
have extrapulmonary features.47"9 Common
sites of extrapulmonary disease include bone,
pericardium, peritoneum, lymph nodes, cen-
tral nervous system, liver, and bone marrow;
and miliary disease is also common. Over 80%
of patients from sub-Saharan Africa with
pericardial or pleural tuberculous disease were
found to be HIV seropositive.6869 Dissemin-
ated miliary tuberculous disease in patients
with AIDS is well recognised.70 This presenta-
tion of tuberculosis tends to take a fulminating
course and carries a high mortality. His-
tological examination of material from sites of
disease reveals numerous acid fast bacilli and a
non-reactive histological pattem with poor
granuloma formation and extensive necrosis.

Chest radiographs commonly show various
features that differ from those of typical adult
disease. Up to 10% of chest radiographs are
normal.' Hilar and mediastinal adenopathy is
more common than in typical adult disease, as
are miliary mottling and pleural effusion;
whereas upper zone infiltrates and cavities are
relatively unusual.497"72 Results of tuberculin
testing on theoretical grounds will depend on
the individual's residual cell mediated immun-
ity and, when this is poor, false negative
tuberculin reactions are likely to occur; there
are, however, no data stratifying the results of
tuberculin tests with CD4 lymphocyte counts.
In one combined series of 193 patients with
tuberculosis 37% had a greater than 9 mm
tuberculin reaction to 5 tuberculin units,40 but
in a further small study only two of29 (7%) had
a positive reaction.'"
Sputum may not be available for examina-

tion and if present may be negative on smear
and culture.69 In one survey of 131 cases of
tuberculosis in HIV seropositive individuals
48% had positive sputum smears and 67%
were culture positive.'" In a further study 48%
of HIV seropositive patients with tuberculosis
had a positive smear whereas 81% of an HIV
negative control group had a positive smear.73
In patients with absent or tuberculosis negative
sputum blood culture may provide the diag-
nosis, particularly in patients who already have
established AIDS. In one study blood culture
was positive in 26%.'74

In a series of 18 HIV positive patients with
culture positive tuberculosis in the UK four
patients had tuberculosis diagnosed before
AIDS, eight further patients had the diagnosis
made at the same time as the diagnosis of
AIDS, and two developed tuberculosis during
the course of AIDS. A further patient died of
septicaemia and the remaining three patients
were still free of AIDS. Only five of these
patients had a positive sputum smear or cul-
ture, 11 (61%) had pulmonary disease only,
and three of the seven with extrapulmonary
disease had pulmonary disease as well. Only
one of these patients had cavities on the chest
radiograph, whereas six had a pleural effusion.75
In a study of 19 HIV positive patients with
tuberculosis six had pulmonary disease and
four of 13 with extrapulmonary disease also had
pulmonary disease. In six patients tuberculosis
was diagnosed before the diagnosis of AIDS
and in a further nine it was the AIDS defining
diagnosis.65

TREATMENT
The clinical response to standard treatment
with isoniazid, rifampicin, and either pyrazin-
amide or ethambutol is generally good, but
overall survival is poor. One factor to account
for this may be that tuberculosis is thought to
accelerate the natural history of HIV disease.63
Further follow up studies will be required to
establish the optimal duration of treatment. At
the moment there is agreement that treatment
should continue for at least six months and that
isoniazid prophylaxis for life is probably
desirable to prevent relapse. In one study of
125 treated patients who generally had a good
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response to treatment 18% had an adverse drug
reaction, drug reactions being generally more
common in HIV positive individuals anyway.76
Rifampicin interacts with ketoconazole,
itraconazole, and fluconazole, reducing serum
azole concentrations. Ketoconazole also
inhibits absorption of rifampicin and this must
be borne in mind when patients are taking these
drugs.77 Although response to treatment is
usually satisfactory, mortality remains high.
For example, in one series death occurred in
32-5% of patients with tuberculosis who were
also HIV seropositive, compared with only
1-5% of seronegative patients,78 and in another
series within one year of diagnosis of tuber-
culosis 31 3% ofHIV seropositive patients had
died compared with 44% of seronegative
patients.59 Primary drug resistance is so far not
a major problem, having occurred in only one
of 13 cases.63

PROPHYLAXIS AND TUBERCULIN TESTING
The efficacy ofchemoprophylaxis in the control
of tuberculosis is well established, but data are
limited in the context of HIV disease. Of 13
tuberculin positive patients who were HIV
seropositive, none developed tuberculosis
while taking isoniazid.52 Chemoprophylaxis
may be difficult to implement in developing
countries, so that reliance may have to be
placed on case finding and treatment.4' In the
United States tuberculin testing of all HIV
seropositive individuals is recommended,
though inevitably there will be some false
negative results. All with a positive reaction of
more than 5 mm (5 tuberculin units) should
receive isoniazid chemoprophylaxis for at least
one year.5279

PREVENTION AND CONTROL
BCG vaccination theoretically could protect
against tuberculosis by preventing primary
infection before infection by HIV and thus
prevent reactivation occurring. There are,
however, no data to support this hypothesis,
and it is important to remember that BCG
depends on an intact immune system to provide
protection. This clearly raises problems when
immunisation is being considered for children
who may already be HIV seropositive. A case of
disseminated BCG infection after vaccination
of a patient with AIDS has been reported8' and
so BCG is not recommended for patients with
symptomatic HIV disease.8' Because of uncer-
tainties regarding the impact of HIV on tuber-
culosis in the UK the Joint Committee on
Vaccination and Immunisation has recommen-
ded continuation of the BCG programme in
schools until 1995-6.82 Clearly prevention and
control will continue to rely very heavily on the
identification and treatment ofthose with active
disease as well as the identification and treat-
ment of infected contacts. HIV seropositive
patients with tuberculosis are probably just as
infectious as seronegative patients.718" Of 18
HIV seropositive contacts of an HIV
seropositive index case, eight developed tuber-
culosis, seven within 60 days of contact. The
index case had a normal chest radiograph and
respiratory samples were smear negative, the

diagnosis being established after culture of a
transbronchial biopsy specimen. Tuberculosis
was more likely to develop in contacts with low
CD4 counts.'I Multidrug resistant tuberculosis
has been transmitted to health care workers
within an institution from an HIV seropositive
case.85

Mycobacterium avium-intracellulare
infection
Of the non-tuberculous mycobacteria,
Mycobacterium avium-intracellulare is by far
the most common cause of infection in HIV
positive patients. Although M avium-
intracellulare is not a pathogen specific to the
lung in patients with AIDS (in fact it usually
causes systemic infections), as it is a mycobac-
terial infection respiratory physicians are likely
to be concerned in the management of these
patients; so a brief review of recent develop-
ments will be presented here. M avium-
intracellulare is common in the environment,
being present in soil, water, and food, thus
making its isolation from non-sterile sites in
man difficult to interpret. It is a low virulence
pathogen and a rare cause of slowly progressive
pulmonary disease in patients with pre-existing
lung disease, particularly healed fibrotic tuber-
culosis. Before the advent of AIDS, dissemin-
ated infection with M avium-intracellulare was
extremely rare' but in patients with AIDS
infection with M avium-intracellulare is
extremely common, 15-50% of patients with
AIDS developing disseminated infection at
some stage before death.87"9 Disseminated
infection with M avium-intracellulare tends to
occur at the end of the natural history of HIV
disease, being diagnosed 7-15 months after the
diagnosis ofAIDS in most cases, at a time when
cell mediated immunity is severely impaired.
In one series the mean CD4 lymphocyte count
was below 0-06 x 109/l in AIDS patients with
disseminated M avium-intracellulare infec-
tion.4'9"9' It was initially thought that as M
avium-intracellulare is common in the environ-
ment it tended to colonise patients with AIDS
and did not cause appreciable clinical disease.
Recent studies have shown that disseminated
M avium-intracellulare infection not only
reduces survival but causes clinical disease.' 92
Furthermore, the presence of M avium-
intracellulare in non-sterile clinical samples
may be relevant. In a recent study 8-8% of
AIDS patients had it isolated from respiratory
specimens, whereas it was present in only 03%
of a control group.9' The authors concluded
that the presence ofM avium-intracellulare in
patients with AIDS is not due to environmen-
tal contamination but is a result of a tendency
for them to become colonised by M avium-
intracellulare. This may be important as it has
been suggested9' 94 that disseminated infection
may be prevented by early treatment at the
stage when M avium-intracellulare is isolated
only from the respiratory tract. Probably
colonisation precedes disseminated infection.
Whereas respiratory disease is fairly rare,
abdominal symptoms are common, and so it is
now thought that the most likely entry site is
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the gastrointestinal tract.89"' Common sites of
disease in disseminated infection are lymph
nodes, liver, spleen, and bone marrow. M
avium-intracellulare can frequently be cultured
from blood, bronchoalveolar lavage fluid, urine,
and aspirates and biopsy specimens from the
gastrointestinal tract.' The typical histological
picture is of large numbers of histiocytes con-
taining numerous acid fast bacilli with minimal
inflammatory or granulomatous reaction. The
absence of extensive tissue damage in the
presence of very large numbers of acid fast
bacilli has in the past led to the suggestion that
M avium-intracellulare may not be an impor-
tant cause of mortality in patients with AIDS,
but clinical evidence no longer supports this
view.' 97

CLINICAL PRESENTATION AND DIAGNOSIS
Disseminated infection most frequently
presents with non-specific symptoms and signs
with fever, night sweats, weight loss, anorexia,
and malaise. Anaemia is frequent and
abdominal features are common, with hepato-
splenomegaly, chronic diarrhoea, malabsorp-
tion, and pain. Retroperitoneal lymphaden-
opathy may be seen. In the thorax mediastinal
adenopathy is relatively common and
pneumonic consolidation may occur.'9" In
the early 1980s disseminated M avium-
intracellulare infection was very often not
treated as it was thought that the infection did
not affect prognosis and treatment was under-
taken only if clinical features clearly related to
the infection. There is now evidence that this is
not the case. For example, in one study where
patients with AIDS were stratified according to
their CD4 lymphocyte count those with dis-
seminated M avium-intracellulare infection
had a median survival of four months, whereas
patients without disseminated infection had a
median survival of 11 months."'°
The diagnosis of disseminated M avium-

intracellulare infection may be missed unless
the diagnosis is considered. The differential
diagnosis for the non-specific features is wide in
patients with AIDS, who have often been ill for
some time and who may have a wide range of
other opportunist infections and tumours to
account for their symptoms. If the diagnosis is
considered, however, then it is relatively easy to
confirm it as large numbers of acid fast bacilli
will be visible in aspiration or biopsy material
from lymph node, liver, or bone marrow. Blood
cultures are positive in 60-100% of cases
subsequently confirmed at necropsy, and clini-
cal samples from non-sterile sites (urine, res-
piratory secretions, etc) are frequently positive
also. It has been suggested that two or more
blood cultures should be positive before a
diagnosis of disseminated M avium-
intracellulare infection is made."'9 Blood
culture as a diagnostic tool has been enhanced
with the use of the Dupont isolator (Dupont,
Wilmington, Delaware, USA), which lyses
blood cells and thus releases intracellular
organisms before culture, and the BACTEC
(Johnson Laboratories, Towson, Maryland,
USA) system, which allows early detection of
positive cultures at a mean of 11 days."'1

TREATMENT
Treatment ofM avium-intracellulare infection
in patients without AIDS remains difficult and
controversial, a consensus view being ham-
pered by the absence of clinical trials and
problems with the methods and interpretation
of sensitivity tests.'02""' In patients with AIDS
early studies with standard antimycobacterial
agents in small numbers of patients failed to
show a worthwhile clinical response.' Recently
several drug combinations have been shown to
be efficacious in terms either of reducing
mycobacteraemia or of symptomatic
improvement. In a small study a combination
of ethambutol, ansamycin (rifabutin),
clofazimine, and isoniazid resulted in
improvement in symptoms and mycobac-
teraemia.94 With the same drug combination
symptoms improved in 18 out of 25 patients
and mycobacteraemia ceased in 22 out of 25
patients.' A different combination, consisting
of ethambutol, rifampicin, ciprofloxacin, and
amikacin, resulted in useful symptomatic
improvement and a fall in mycobacteraemia.98
A further regimen with proved efficacy, which
has the advantage of consisting of oral drugs
only, is ethambutol, rifampicin, ciprofloxacin,
and clofazimine.Y"
Recent interest in the new macrolide

antibiotics clarithromycin and azithromycin
has stimulated preliminary clinical studies.'05
Oral azithromycin resulted in substantial
reductions in mycobacteraemia as well as
resolution of fever and night sweats in most
patients treated."0 These studies provide some
grounds for optimism for the treatment of
disseminatedM avium-intracellulare infection,
but it should be remembered that all these trials
have been carried out on very small numbers of
patients and are uncontrolled. Treatment may
have to be undertaken for substantial periods,
the potential benefits being offset by the toxicity
profile ofmost ofthese multiple drug regimens.
As disseminated M avium-intracellulare infec-
tion is very common in patients with AIDS and
contributes to mortality, it has been suggested
that early treatment before dissemination has
occurred, or even prophylactic treatment, may
be warranted.9

Kaposi sarcoma
In the previous series of articles little space was
devoted to Kaposi sarcoma, but since that time
it has become clear that intrathoracic Kaposi
sarcomamay account for considerable pulmon-
ary disease in patients with AIDS. At initial
diagnosis Kaposi sarcoma is found in up to a
quarter ofreported cases ofAIDS.'07 Epidemic
AIDS related Kaposi sarcoma has several
features, including a tendency to originate at
multicentric sites, to affectmany organ systems,
and to run an aggressive clinical course, so that
although many patients with Kaposi sarcoma
in fact die of opportunist infections a propor-
tion, particularly if it affects the lungs, will
actually die from the tumour itself. Another
interesting feature of Kaposi sarcoma in rela-
tion to AIDS is its predilection for the risk
group of homosexual and bisexual men. Thus
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in the United States 95% of all AIDS related
Kaposi sarcomas are in homosexual and bisex-
ual men; overall 40% of homosexual men with
AIDS will develop Kaposi sarcoma, whereas
only 4% of intravenous drug abusers with
AIDS develop it and the condition is very rare

in haemophiliacs.'08 '" The clinical features of
pulmonary Kaposi sarcoma have already been
well described."S""3 It is the commonest of the
non-infectious complications in homosexual
and bisexual men with AIDS and in this group
it is the commonest non-infectious pulmonary
manifestation of AIDS. Almost all patients
with pulmonary Kaposi sarcoma have evidence
of mucocutaneous or lymph node Kaposi sar-

coma at other sites; but primary pulmonary
Kaposi sarcoma, though very rare, has been
described.4114I5 Pulmonary Kaposi sarcoma is
very often asymptomatic, but the clinical
problem is always to decide whether the patient
is suffering solely from pulmonary Kaposi sar-

coma or whether an opportunist infection is
also present.
Within the chest Kaposi sarcoma can affect

the pulmonary parenchyma, the bronchi, the
pleura, and the hilar and mediastinal lymph
nodes. The sarcoma occurs in the upper oro-

pharynx in about 20% of cases but is rarely a

major clinical problem,"13 whereas in the lower
pharynx and larynx it may produce life
threatening airway obstruction."16 Cardiac
Kaposi sarcoma is only rarely clinically
apparent, but in up to 30% of cases of Kaposi
sarcoma asymptomatic subepicardial deposits
are found at necropsy. Pericardial sarcoma with
effusion is very rare in patients with AIDS and
endocardial and myocardial sarcomas have not
been described."7 Although pulmonary Kaposi
sarcoma is relatively common, most morbidity
and mortality occur from opportunist infec-
tion, and this must be carefully sought. In 20-
30% of patients with pulmonary Kaposi sar-

coma no concomitant cause for pulmonary
disease is found, the diagnosis being made at
necropsy. Respiratory failure may complicate
pulmonary Kaposi sarcoma as a result of
progressive massive pulmonary consolidation,
obstruction of the trachea or major bronchi by
sarcoma, pulmonary oedema from lymphatic
obstruction due to sarcoma of mediastinal
lymph nodes, or massive uncontrolled pleural
effusions. Chest radiographs most frequently
show non-specific features, but some clues to
the diagnosis may be present. In a review of 77
patients from various series"3 62% had
bilateral interstitial or alveolar infiltrates on the
chest radiograph, 15% bilateral nodular infil-
trates, and 9% unilateral infiltrates. Twenty six
per cent had hilar or mediastinal lymph node
enlargement, 42% had pleural effusion, and
25% had septal (Kerley B and C) lines. The
presence of mediastinal adenopathy or pleural
effusion provides the clue to diagnosis as these
features are extremely uncommon in
pneumocystis pneumonia. Routine pulmonary
function tests may show reduced lung volumes
with reduced transfer factor and sometimes
airflow obstruction is evident if there is exten-
sive sarcoma in the airways. These changes are

sensitive but not specific for pulmonary Kaposi
sarcoma."10 118

Fibreoptic bronchoscopy remains the most
sensitive technique available for the diagnosis
of pulmonary Kaposi sarcoma, yet only 45% of
patients with pulmonary Kaposi sarcoma have
visible endobronchial lesions, which typically
consist of multiple red or purple, flat or raised
lesions that tend to occur at segmental orifices in
the main bronchi and the trachea.113 119 As most
patients have lesions at other sites, which will
have been biopsied before bronchoscopy,
bronchoscopic biopsy is usually regarded as
unnecessary. Biopsy is generally safe, though in
one small series 30% had appreciable haemor-
rhage.'20 Diagnostic yield from biopsy is gen-
erally poor (generally 10-20%), probably
because of the submucosal location of the
lesions. Transbronchial biopsy similarly
produces low diagnostic yields (13%), because
of the patchy distribution of the disease. For
the histopathologist it may be difficult to make a
diagnosis of Kaposi sarcoma on the basis of a
bronchial biopsy specimen. Kaposi sarcoma
lesions are composed of spindle like cells and
blood vessels; some of the blood vessels are
quite normal in appearance, but others are
more slit like and may have no endothelial
lining. Surprisingly, there may be infrequent
or no features of malignancy. Rarely nuclear
atypia or mitoses are seen, but appearances
similar to normal reactive fibrous tissue forma-
tion are more usual. Routine bronchoscopy
with bronchoalveolar lavage is, however,
important for excluding concomitant oppor-
tunist infections. Open lung biopsy has a
diagnostic yield of 75% and here also some
false negatives occur as a result of the patchy
distribution of the disease. Only rarely is open
lung biopsy indicated and on the whole this
invasive diagnostic technique should be
avoided in view of the very poor overall prog-
nosis of this group of patients.

Occult alveolar haemorrhage has frequently
been described at necropsy and in open lung
biopsy specimens from patients with pulmon-
ary Kaposi sarcoma. It has been suggested that
the presence of haemosiderin laden macro-
phages in bronchoalveolar lavage fluid (stained
by Perl's iron stain) is strongly suggestive of
occult alveolar haemorrhage caused by pul-
monary Kaposi sarcoma.12' One study found
evidence of occult alveolar haemorrhage in
bronchoalveolar lavage fluid from six of nine
patients with pulmonary Kaposi sarcoma. This
was thought to be highly specific for Kaposi
sarcoma as haemosiderin laden macrophages
were not detected in lavage fluid from 75 HIV
positive patients with other diagnoses, includ-
ing tuberculosis and cytomegalovirus
pneumonitis. Another study has suggested that
the presence of occult alveolar haemorrhage in
bronchoalveolar lavage fluid is not helpful in the
diagnosis of Kaposi sarcoma.'22 Sixty three
HIV positive patients underwent broncho-
scopy and bronchoalveolar lavage for diagnosis
of respiratory episodes. Twenty three patients
had Kaposi sarcoma; 16 had occult alveolar
haemorrhage (including two patients with nor-
mal bronchoscopic appearances in whom the
diagnosis of Kaposi sarcoma was made at
necropsy (mean 10-4 weeks later). Forty
patients had alternative diagnoses, including
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pneumocystis pneumonia in 24 and bacterial
pneumonia in 11 patients. Eighteen of this
group of patients had occult alveolar haemor-
rhage, indicating that this finding was non-
specific in HIV positive patients with res-
piratory episodes.

Aspiration of a pleural effusion normally
reveals a serosanguineous exudate, though
clear fluid may be obtained in some cases.
Transudates have been reported in hypoal-
buminaemic patients. Closed needle pleural
biopsy rarely provides diagnostic information
as the parietal pleura is seldom affected in
pulmonary Kaposi sarcoma. Pleural effusion
tends to be a relatively late manifestation of
pulmonary Kaposi sarcoma.

TREATMENT

Pulmonary Kaposi sarcoma is difficult to treat
as it represents either more aggressive systemic
disease or late stage disease. Early studies
showed that some palliation could be achieved
with single agent etoposide, vincristine, vin-
blastine, or doxorubicin.'23 124 a Interferon was
also effective. 125 The overall prognosis was very
poor, however, with a median survival of four
to six months only. Recently, better results
have been obtained with combination
chemotherapy with bleomycin, vincristine, and
doxorubicin. In a recent study 20 patients with
pulmonary Kaposi sarcoma received two
weekly cycles of bleomycin 10 mg/M2 and
vincristine 2 mg. Doxorubicin 20 mg/M2 was
reserved for patients with severe disease.
Twelve patients had a partial or complete
response and their median survival was 12
months. The eight non-responders had a
median survival of only six months. Shorter
survival was associatedwith pleural effusion or a
CD4 lymphocyte count below 0-1 x 109/1.126 127
The combination of vincristine, bleomycin,
and zidovudine in a further study was shown to
produce partial or complete response in about
80% of patients treated."ts These responses to
treatment are relatively short lived so that
combination chemotherapy provides palliation
only.
There has been renewed interest in treat-

ment with a interferon in conjunction with
zidovudine, uncontrolled studies showing an
increase in survival and also a reduction in
opportunist infections."2"'3' Treatment of
pleural effusions, which may be very large, is
problematic. Effusion may result from either
sarcoma in the visceral pleural or lymphatic
obstruction due to sarcoma in mediastinal
glands. Pleural effusions tend to occur as a late
manifestation of extensive parenchymal dis-
ease; chemical pleurodesis is rarely successful
and radiotherapy has not been shown to be of
value." 3
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