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Abstract of Thesis

Aim: To examine the frequency, clinical features and outcome ofmajor AIDS-
related opportunistic infections in a cohort of HIV-seropositive patients attending

Edinburgh's City Hospital between 1984 and 1994. To determine which clinical
features are of prognostic significance in opportunistic infections and the effect of
antiretroviral therapy and prophylaxis on patients recovering from an AIDS-related

opportunistic infection. To compare, wherever possible, the morbidity and survival
of those who have developed specific opportunistic infections with HIV-seropositive

patients who have remained free from such infections.
Materials and Methods: A cohort of 702 HIV seropositive patients (249 ofwhom
had developed an AIDS illness) in regular attendance at Edinburgh's City hospital
were examined. Most data was collected retrospectively from examination of patient
records. Patients who had developed the following opportunistic infections were

included in the study - Pneumocystis carinii pneumonia (PCP), Cytomegalovirus

(CMV) disease, Cerebral toxoplasmosis, Oesophageal candidiasis and Disseminated

Mycobacterium avium intracellulare (DMAC) infection.

Principal results: Injection drug users (IDUs) with PCP were more likely to present

with hypercapnia as a feature of their illness and this was associated with a poor

prognosis. Survival following recovery from PCP was poorer in IDUs than the rest

but any survival difference was lost if analysis was based only on those who received
antiretrovirals following recovery. Survival was significantly poorer in patients who

developed a pneumothorax as a consequence of their PCP infection. Patients who

developed opportunistic infections other than PCP had a similar outcome and
survival regardless of their risk category for HIV acquisition. Survival from CMV
disease was poorer in patients with a history of prolonged hospitalisation prior to

developing CMV disease. In patients with cerebral toxoplasmosis a history of
intolerance to first line anti-toxoplasma treatment was associated with reduced
survival. A lack of clinical response to azole antifungal agents was associated with

previous azole exposure and predictive of a significantly reduced survival from

oesophageal candidiasis. DMAC was associated with a higher incidence of weight
loss >10%, leucopenia, anaemia and elevated serum alkaline phosphatase. Patients
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who received no antimicrobial therapy for DMAC had a significantly poorer survival
than those who were treated, did. Those with CMV disease, DMAC and cerebral

toxoplasmosis could be matched to control groups from within the study cohort. The

morbidity (time post-AIDS spent in hospital) and survival was found to be similar in
the disease groups and their matched controls.
Conclusions: Some of the clinical features associated with opportunistic infections
can serve as clinical predictors for survival and some features appear to be related to

the patient's risk behaviour for HIV acquisition. The severity of immune deficiency -

as reflected in the absolute CD4+ cell count - appears to be a useful prognosticator in

patients who have suffered an AIDS opportunistic infection. Antiretroviral therapy

prolongs survival following AIDS opportunistic infections. The morbidity and

mortality ofAIDS or advanced immunodeficiency is not significantly altered by the

development ofCMV disease, DMAC or cerebral toxoplasmosis - as long as these
conditions are treated.
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Introduction

1.1 The early history of the AIDS epidemic

The first reports of opportunistic infections in previously healthy individuals with

acquired immunodeficiency appeared in the literature at the end of 1981 (Gottlieb et

al, 1981; Masur et al, 1981; Siegal et al, 1981). Two of the three papers, all of which

appeared in the same journal, described opportunistic infections as occurring

exclusively in homosexual men. The third paper recognised the same syndrome in
homosexual men, injection drug misusers and patients with a history of both
homosexual sex and drug injection. The similarities between these early reports were

immediately apparent. All the patients were found to have impaired immune function
which was evident from an absolute lymphopenia, virtual elimination of the T-helper
cell population and depression of lymphocyte proliferation in response to cell
activators. The range of antemortem diagnoses varied little between the three reports

with a preponderance ofPneumocystis carinii pneumonia, mucosal candidiasis and

Kaposi's sarcoma. Postmortem examination added considerably to this picture as it
revealed the additional pathologies of disseminated Cytomegalovirus (CMV)

infection, herpetic ulceration of the oesophagus, Mycobacterium avium infection,

cryptococcosis and cardiomyopathy. In each of these reports, it was thought that the
immune deficiency might be due to a viral infection which was transmitted by
homosexual sex. CMV was suggested as a likely candidate as it had been frequently
isolated from the patients described, has a higher incidence in homosexual men

(Drew et al, 1981) and may be capable of depressing the immune response (Ho,

1981). The possible role ofCMV was perpetuated in a subsequent report which

postulated impaired cell-mediated and humoral responses to Pneumocystis carinii in

patients who had concomitant CMV infection (Follansbee et al, 1982).
It was apparent, even in the earliest descriptions of this disease, that the

predisposition to opportunistic infections was a transmissible entity. In the work
which followed, much attention was focused on the Human T-Lymphotropic
Retroviruses (HTLV) as the aetiological agents of what had become known as the
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acquired immunodeficiency syndrome (AIDS). The association between AIDS and a

significantly depleted population ofCD4 positive (CD4+) T lymphocytes, most of
which are helper T-cells, meant that the HTLV viruses, which were thought capable
of inhibiting and possibly killing T-lymphocytes (Anderson et al, 1971)), were
considered suitable candidates for the cause of AIDS. The identification of a

retrovirus, later identified as the agent causing AIDS, was achieved in 1983 (Barre-
Sinoussi et al, 1983). The following year, detailed characterisation of the virus
became possible following its isolation from the peripheral blood lymphocytes of a

high proportion of AIDS patients (Gallo et al, 1984). The same virus was isolated
from one of 22 non-promiscuous homosexual men who had been included in the

study as a control group and who were thought to be at only moderate risk for AIDS.

When, six months later, the positive patient developed AIDS, it provided additional
evidence for a causative link between this virus, designated HTLV-III or

Lymphadenopathy-associated virus (LAV), and AIDS. The name of the virus was

subsequently changed to the human immunodeficiency virus 1 (HIV-1) by which it is
known today.
An enzyme immunoassay (EIA) for the detection of antibody to HIV-1 became
available shortly after the identification of the virus (Brun-Vezinet et al, 1984) and
an assay to screen blood products was first licensed in March 1985 (CDC, 1985).
The availability of a sensitive test for the detection of antibodies to HIV-1 led to the

rapid accumulation of epidemiological data which enabled a fuller understanding of
the spread of the virus and, by implication, its possible prevention. At the same time
an estimate could be made, at a regional level, of the medical resources required to

deal with the AIDS epidemic.

1.2 The development of a classification system for HIV infection and
AIDS

The rapid growth of knowledge about HIV demanded the introduction of a system
which would enable patients to be classified according to their manifestations of
infection. As the initial descriptions of AIDS were based principally on clinical, and
not laboratory, criteria it was natural for the same approach to be used in designing a
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classification system. The Centre for Disease Control (CDC) offered an empirical
definition of AIDS as follows:

"The presence of reliably diagnosed disease at least moderately indicative of

underlying cellular immunodeficiency (Kaposi's sarcoma in a patient under 60 years

of age, Pneumocystis pneumonia, other opportunistic infections)
Absence of known cause of underlying immunodeficiency and of any other

reduced resistance reported to be associated with the disease (immunosuppressive

therapy, lymphoreticular malignancy)" (Fauci et al, 1984)

A more comprehensive and descriptive system appeared at a time when the AIDS

epidemic was still in its infancy and, as such, was devised without a knowledge of
the prognostic implications relating to the various clinical entities (Haverkos et al,

1985). Despite this, history would show that the authors had been able to offer a

system which distinguished, on clinical grounds alone, the severity of host

immunodeficiency with some accuracy (Table 1.1). The degree of immunodeficiency

approximated to the category number of the system such that category 1 was least
severe and category 7 was the most severe.
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Table 1.1

Proposed stratification of HTLV-III/LAV-related illness for clinical trials
Haverkos et al, 1985

Category Clinical features

l Asymptomatic
2 Immune thrombocytopenic purpura
3 Unexplained palpable lymphadenopathy at two or more non-inguinal

site of greater than 4 months duration.
A Systemic symptoms absent
B Low grade fevers, (38.5C), intermittent or continuous for greater

than one month or night sweats for four or more nights in last month
4 Minor opportunistic infection (01), unexplained thrush or herpes

zoster in individuals <60 years of age
A No adenopathy
B Adenopathy (as 3)

5 Systemic prodrome defined as intermittent or continuous fevers
>38.5C for one or more months or watery diarrhoea two or more

weeks or sustained weight loss more than 10% of body weight; no

aetiology established
6 AIDS with Kaposi's sarcoma, no 01
7 AIDS with 01, with or without Kaposi's sarcoma

A classification system was subsequently proposed which incorporated clinical
features with the measurement ofCD4+ lymphocyte counts and delayed

hypersensitivity reactions to four test antigens (Redfield et al, 1986). The inclusion
of non-clinical criteria did not, however, prove popular and the system failed to gain
wide use.

In 1986, the CDC provided a new classification system which was primarily

designed to be applicable to public health purposes including disease reporting and

surveillance, prevention of infection and the planning of services (CDC, 1986). It
was hoped that this system (Table 1.2) would facilitate a clearer communication
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about the disease by dividing the infection into four mutually exclusive groups. The
CDC classification was the first comprehensive system to be accepted by the vast

majority of clinicians dealing with HIV-infected patients. It has since been modified

slightly but remains a widely used format for disease description and is the system

which will be referred to in this paper. Those opportunistic infections which are

considered AIDS-defining appear in the Subgroup CI of the CDC classification

system.

Table 1.2

Summary of classification system for HTLV-III/LAV infection

(CDC, 1986)

Group I Acute Infection

Group II Asymptomatic infection

Group III Persistent generalised lymphadenopathy

Group IV Other Disease

Subgroup A Constitutional disease

Subgroup B Neurologic disease

Subgroup C1 Specified secondary infectious diseases listed in the CDC definition
for AIDS: Pneumocystis carinii pneumonia, chronic

cryptosporidiosis, toxoplasmosis, extraintestinal strongyloidiasis,

isosporiasis, candidiasis (Oesophageal, bronchial, pulmonary),

cryptococcosis, histoplasmosis, Mycobacterium avium complex

infection, cytomegalovirus infection, chronic mucocutaneous or
disseminated herpes simplex infection, progressive multifocal

leukoencephalopathy.

Subgroup C2 Other specified secondary infectious diseases (not AIDS): oral hairy

leukoplakia, multidermatomal herpes zoster, recurrent salmonella

bacteraemia, nocardiosis, pulmonary tuberculosis, oral candidiasis.

Subgroup D secondary cancers

Subgroup E other conditions
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1.3 Introduction and spread of HIV infection in Edinburgh

The early indications of an HIV epidemic in the Edinburgh area came from

seroprevalence studies amongst injection drug users (IDU). When samples were
tested which had been collected from 106 IDUs in 1985, 38% were positive for the
HIV antibody (Peutherer et al, 1985). This compared with an incidence of 1.5-6.4%
in contemporary IDUs in England (Mortimer et al, 1985) suggesting that there may
be significant differences in the drug-related behaviour of Edinburgh's IDUs which
resulted in a higher rate ofHIV infection.
Further concern was generated by a study which examined the HIV seroprevalence
in IDUs attending a general practice which was based in a deprived part of the city

(Robertson et al, 1986). The incidence ofHIV positivity in 164 patients was 51%, a

figure which was comparable with the incidence amongst IDUs in New York and in
stark contrast to the prevalence of less than 5% among homosexual males presenting
for HIV antibody testing at Edinburgh's genito-urinary medicine clinic. As a result of
an outbreak of Hepatitis B amongst IDUs in 1982, stored serum was available from

many of the practice patients who had tested positive for HIV. Retrospective testing
of these samples enabled the time ofHIV infection to be estimated as late 1983 and

early 1984 in most patients (Burns et al, 1996). As a consequence, although HIV
infection had been documented amongst Edinburgh's drug injecting population, the

delay between infection and symptomatic disease meant that AIDS had not emerged
as a significant problem at that time.
The introduction ofHIV infection into Edinburgh's drug using community may have
come from Europe. Spain and Italy, both of which had a high level of infection

amongst IDUs, have been considered as possible sources and it is believed that some
of Edinburgh's IDUs had shared equipment in these countries in the early 1980s.

Retrospective testing of stored serum samples had shown that HIV infection was first
identified in a male Edinburgh IDU in January 1983, shortly after he had returned
from Spain (Bisset et al, 1989). Tight clustering of coding regions of the HIV gag

gene in Edinburgh IDUs supports the epidemiological evidence that HIV spread to
the local IDU population from a small source (Brown et al, 1997).
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The spread ofHIV infection amongst IDUs in Edinburgh was probably multi¬
factorial. In the early 1980s, the Lothian and Borders police attempted to reduce the

availability of drugs by targeting suppliers. By threatening to charge IDUs found in

possession of drugs, or injecting equipment, the police could obtain information
which might lead to a supplier's arrest. In light of this, a supplier would often

provide the user with the necessary drug and equipment which had to be used on site
so that, on leaving the premises, the user would be free from any incriminating
evidence (Brettle and Nelles, 1988). This practice coincided with a shortage of

injecting equipment with the result that one or two syringes might be used to provide

injections for 20-40 users. This "high risk" activity was further confounded by two
other practices. To obtain as much heroin as possible, drug users would flush the

syringe repeatedly by drawing up blood and re-injecting with the result that

equipment became heavily contaminated before being passed to the next user.

Secondly, it was common practice for a communal bowl ofwater to be used for

washing out syringes and needles. The water would rapidly become contaminated
with blood and a further source ofHIV infection was thus established.

These practices were self-reported by IDUs in Edinburgh. Evidence of their

importance in the spread ofHIV came from the lower seroprevalence seen amongst

IDUs who shared equipment less frequently. The latter was seen to be true of

Glasgow based drug injectors (Robertson et al, 1986) who had a seroprevalence of
<5% and reported less sharing of equipment and with fewer individuals. This

preponderance of drug injection as the principal cause ofHIV infection in Edinburgh
was also seen in Dundee, where the practices of IDUs were thought to be similar, but
did not appear in other Scottish cities (Figure 1.1).
The spread of infection within a predominantly heterosexual group of drug injectors
raised fears over the possible transmission ofHIV to sexual partners and children.
This concern was reflected in the early response to a screening clinic for HIV

antibody testing in Edinburgh's City hospital (Brettle et al, 1987a). Out of 441

patients attending for counseling and testing during the first year of the clinic, 88

(20%) listed sex with an IDU as their principal risk factor for HIV infection. Six of
that group (7%) tested positive for HIV antibody.

18



The changing pattern of risk categories presenting with HIV infection in Lothian
between 1981 and 1994 are shown in Figure 1.2.

Figure 1.1

IDU and other risk categories for HIV infection in Scottish cities. September 1986

(data from SCIEH)
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Figure 1.2

Positive HIV antibody tests reported from Lothian Regionl981-1994

(data from SCIEH)
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The increase in the number of heterosexually-infected patients, co-incidental with a

decline in the number of newly diagnosed IDUs, might be construed as evidence of
the spread ofHIV from IDU to heterosexual contacts. Any such interpretation must

be made with caution, however, since the first positive antibody test for HIV gives
no indication of the duration of infection. It is in such circumstances, and in the

absence of stored serum for retrospective testing, that clinical staging of disease may

be of considerable value in estimating the time of infection and hence the

relationship, if any, between the newly diagnosed individual and those previously

recognised as being HIV antibody positive.
Table 1.3 shows the number of new HIV seropositive patients identified annually at

Edinburgh's City hospital clinic. The number of patients who were diagnosed with
an AIDS illness in the year of being found HIV positive are shown in brackets. For
the years 1985-1990, a significantly higher proportion ofmen infected through
homosexual sex presented with an AIDS illness when compared to IDUs or those

infected through heterosexual contact (x test, p<(). 001). This difference might

suggest that a group of homosexual men presented with more advanced disease
because they were infected earlier than IDUs or heterosexually infected individuals
in the Edinburgh area. No difference was seen in the proportion of IDUs and

heterosexually infected patients presenting with AIDS in any year and there was

therefore no evidence, from these figures alone, to indicate a significant difference in
the time of infection in these two risk categories. The pattern ofAIDS or non-AIDS

presentation in these three principal risk groups did not differ significantly between
1991 and 1994.
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Table1.3 HIVdiagnosisatEdinburgh'sCityhospitalaccordingtoyearandriskcategory(1984-1994). (NumberofpatientswithanAIDSillnessinthesameyearareshowninbrackets) (datafromCityHospitalCohortDatabase)
Year

84

85

86

87

88

89

90

91

92

93

94

IDU

0

19(7)

97(34)

89(27)

75(21)

75(23)

32(12)

32(20)

21(5)

30(6)

17(0)

Heterosexual
0

0

3(2)

12(2)

10(1)

14(2)

14(4)

17(6)

12(5)

19(6)

15(4)

Homosexual
1(1)

5(5)

6(5)

8(6)

16(11)

19(13)

15(12)

13(7)

12(7)

13(7)

14(7)

BPS

0

0

1(1)

0

3(1)

0

0

0

2(0)

2(1)

0

Unknown

0

0

0

0

0

0

0

1(0)

1

1(1)

1(1)

Key:IDU=injectiondruguser BPS=transfusionofbloodproduct
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1.4 The development of an HIV service at Edinburgh's City hospital

In response to the emerging HIV epidemic, efforts had to be made to establish a

service capable of dealing with it. In Edinburgh, homosexual men with sexually-
transmitted diseases were cared for at the department of Genito-Urinary medicine
and it was a natural consequence that these individuals would present to the same

department for HIV testing and treatment. Haemophiliac patients, infected with HIV

through the transfusion of blood products, became known to the haematologists
based at the Royal Infirmary ofEdinburgh where many of them opted to be treated
for their HIV infection. This left a gap in the provision of care for those patients who
had been infected through drug injection. General practitioners who cared for IDUs
were soon aware that an increase in the consultation rate had followed a heightened
awareness ofHIV (Roberts et al, 1989) and that more HIV-seropositive patients were

being seen than other IDUs. Furthermore, accident and emergency departments had

already recorded a rising number of attendances by IDUs even before HIV infection
had been known about in Edinburgh (McGowan et al, 1985). The need for a service

capable of providing specialist care for this particular group ofHIV seropositive

patients was therefore apparent.

The Regional Infectious Diseases Unit at Edinburgh's City hospital was the centre

which had offered care for the majority of IDUs who had been hospitalised with

Hepatitis B in the early 1980s. The Unit had therefore acquired some expertise in the
treatment of patients with drug addiction and, conversely, some HIV-infected IDUs
had a history of previous contact with the hospital. However, in light of the fact that
the majority of IDUs were asymptomatic for HIV infection at the time of the

epidemic becoming apparent, it was necessary to establish a facility which would be
able to offer counseling and testing for HIV as well as inpatient care. In response to

this, a voluntary self referral clinic was established in October 1985 to provide open

access counseling and HIV antibody testing. The latter was, of course, dependent on
the availability ofmedical care for seropositive patients and this was initially

provided within the setting of the general infectious diseases clinic run at the

hospital. The suggestion that continued drug injection might be associated with an

accelerated loss of CD4+ cells in HIV-infected patients (Des Jarlais et al, 1987),
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placed an onus on those caring for seropositive IDUs to offer oral substitutes for

injectable opiates. This was addressed by the introduction of a methadone
maintenance programme with prescriptions being issued at clinic visits. The latter
not only served to reduce the "high-risk" behaviour of drug injection but also

provided an opportunity for regular clinical and laboratory assessment ofHIV
infected patients. A methadone substitution programme was not, however, without its

problems and the lack of drug services in Edinburgh resulted in a rise in the number
of GP referrals to the City hospital requesting the management of drug problems in

seronegative patients. This problem was largely resolved by the establishment of the

Community Drug Project in April 1988 (Greenwood 1990).
The establishment of a self referral clinic for HIV antibody testing was clearly

justified by the early use of this facility. Over 400 people were counseled within the
first 18 months of its existence, 60% of whom had been involved in Edinburgh's drug
scene either directly or via a sexual partner (Brettle, 1987b). The clinic provided
further evidence of the high incidence of seropositivity amongst IDU (54% of those
tested ) which had already been indicated by the figures published from Robertson's

general practice-based study. A core of seropositive patients requiring regular review
was soon identified and the need for suitable medical clinics was apparent.

The further management of seropositive patients required a multi-disciplinary

approach. Combined medical and drug clinics were started in June 1986 and the

prescription of methadone provided a valuable incentive for the attendance of

asymptomatic IDUs. The initiation of methadone prescribing was followed six
months later by the introduction of an all day clinic for seropositive patients. The
latter allowed patients to be seen without an appointment as long as they attended on

the clinic day. This was instrumental in overcoming the problem of patients arriving
too late for a morning appointment and being turned away as non-attenders. It was

undoubtedly the combination of methadone prescribing plus an all day "open" clinic
which served to reduce the rate of defaulted appointments amongst the IDUs. By the
end of March 1990, 470 HIV seropositive patients had attended the outpatient clinic,
ofwhom, 363 (77%) were IDUs, 62 (13%) were homosexual men and 37 (8%) were

heterosexually infected. The use of methadone prescribing had been followed by a

reduction in drug injection from 47% to 10% of attending IDUs and there had been a
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significant decline in the number of defaulted appointments over the same time

period (Brettle et al, 1992). As the clinic expanded additional health care facilities
were introduced which included a dental and contraceptive service, physiotherapy,

occupational therapy, a dedicated dietitian, social worker, health visitor and liaison
district nurse.

As a third of those who had tested positive for HIV were female, there was a

potential need for care to be offered to HIV-infected children as well as pregnant
mothers. A combined clinic allowing mother and child to be seen together was
therefore devised which involved a paediatrician, infectious diseases physician,
liaison health visitor and nurse counselor. Similarly, a combined medical and
obstetric clinic was held at the antenatal unit ofEdinburgh Royal Infirmary and a

colposcopy service was provided at the City hospital outpatient department.
The demographics of the HIV-infected population attending Edinburgh's City

hospital are unique in the UK both in relation to the high proportion of IDU and the

large number of non-immigrant females (Figure 1.3). Although the development of
the service had initially responded to an awareness of infection in drug users, the

range of risk categories who presented for treatment suggested that the hospital had

acquired a reputation which would attract, or at the very least not deter, other patient

groups. The HIV-infected population attending Edinburgh's City hospital thus

provided an opportunity to study HIV disease in patients from different risk

categories/genders who had all been treated at the same centre.

While the primary aim of the service was to provide health care and health education,

regular contact with a cohort of seropositive individuals enabled the collection of
data relevant to their general health and HIV infection. Those who attended regularly
had laboratory monitoring of CD4+ cell counts every 3-6 months while the remainder
were assessed on an opportunistic basis - over 90% of patients had sampling of blood
at least once a year (Brettle et al, 1994). In addition each patient had their weight
measured and a medical appraisal at each clinic visit. An expansive clinical and

laboratory profile of those patients attending the City hospital was therefore built up
in the patients case notes, all of which are kept on site.
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Figure 1.3

Risk category for HIV infection in 725 patients attending Edinburgh's city hospital
1984-1994

(data from City Hospital cohort database)
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Landmarks in the treatment of HIV infection in the developed world

Since the emergence of the AIDS epidemic clinicians have become persuaded about
the value of two main treatment areas - the use of antiretroviral agents with activity

against HIV and the introduction of prophylaxis against opportunistic infections,
most notably Pneumocystis carinii pneumonia.

1.5 Drugs active against HIV infection
Zidovudine (azidothymidine) was the first agent to be proved effective against HIV.
The drug is a nucleoside analogue which is structurally related to thymidine and acts

by competitively inhibiting the reverse transcriptase enzyme which is central to the

replication of viral RNA (McLeod and Hammer, 1992). First synthesized as a

potential chemotherapeutic agent in 1964 (Horwitz et al, 1964), the drugs ability to
inhibit retroviruses was recognised ten years later (Ostertag et al, 1974) and the first

reports of its anti-HIV effect were made in 1985 (Mitsuya et al, 1985). The earliest in
vivo studies on zidovudine were of only a few months duration and, as a result,

depended on the demonstration of an improvement in blood parameters (principally
CD4+ lymphocyte counts) as evidence for the drugs efficacy. However, in addition
to laboratory evidence that zidovudine benefited patients with HIV disease, clinical

improvement was also demonstrable (Fischl et al, 1987). In the light of such studies
the drug was given a license for use in 1987 - at a time when nothing was known of
its long term benefits or adverse effects.
Studies conducted over a long enough period to measure the effect of zidovudine

upon the major clinical endpoints ofAIDS and death did not reach publication before
the 1990s. The AIDS clinical trials group (ACTG) study 016 compared disease

progress amongst patients with AIDS-related complex who were treated with
zidovudine or placebo and found improved clinical and laboratory features in the
treated group (Fischl et al, 1990). A beneficial effect of zidovudine in asymptomatic

patients was reported the same year from the ACTG 019 study which followed the

progress of 1338 patients over a period of 12.75 months (Volberding et al, 1990). In

1990, a state-of-the-art conference was held to establish the role of zidovudine

therapy in early HIV infection. The major clinical studies of the time were critically
evaluated and the panel recommended that patients with two consecutive CD4+
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lymphocyte counts of <500 cells/mm3 should be started on zidovudine in a dose of

500mg daily (Anonymous 1990). This recommendation was set against an early
wariness of zidovudine amongst HIV-infected patients because of the drugs
substantial toxicity. Initial dosing regimes of 1200-1500 mg daily had been
associated with a high level of haematological effects, particularly neutropenia. The
latter was significantly reduced, without any apparent loss of efficacy, by cutting the
dose to 500mg daily (Volberding et al, 1990) but reports of fatigue, malaise and
insomnia in patients receiving the lower dose of drug were sufficiently frequent to
deter asymptomatic individuals from taking what, at that time, was the only anti-HIV

therapy available.
The value of zidovudine was further questioned by the emergence of drug resistance.
In-vitro resistance was first reported in 1989 from the clinical isolates of patients
who had been receiving prolonged zidovudine therapy (Larder et al, 1989) and it was
soon apparent that the problem was common in patients who had been on treatment

for more than six months. The development of drug resistance appeared, in part, to

be related to the patients stage of disease with AIDS patients developing resistance
earlier than asymptomatic or mildly symptomatic individuals (Richman et al, 1990).
This sort of information led to increasing confusion about when to begin zidovudine

therapy - some patients were inclined to start treatment immediately on the evidence
of the ACTG 019 study while others were concerned about the development of drug
resistance while still asymptomatic from infection. To further examine the value of

early treatment, the Concorde study recruited patients between 1988 and 1991 who
were followed up for a mean period of three years. AIDS or AIDS-related complex
were taken as clinical endpoints and patients were randomised to receive zidovudine

(lg per day) immediately or after the onset of symptomatic disease. A preliminary

analysis was published in April 1993 which concluded that no significant benefit
existed from the immediate use of zidovudine compared with deferred therapy in

symptom-free individuals (Aboulker and Swart, 1993). These results were seen by

many clinicians as more important than those from earlier studies since the period of

follow-up was considerably longer in the Concorde trial. Some patients interpreted
the results of the Concorde study as evidence that zidovudine was not effective in

any circumstances and the drugs usage was notably affected (Montaner et al, 1994).
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As controversies over zidovudine continued to make the news, alternative anti-

retroviral agents were becoming available for treatment. Dideoxyinosine (ddl), a

dideoxynucleoside, was licensed in 1991 for use by patients who were intolerant of
zidovudine. This decision was based on the drugs effect on surrogate markers in HIV
infection (Cooley et al, 1990) and was taken before any studies had looked closely at

clinical endpoints. Dideoxycytidine , also a dideoxynucleoside, had similarly shown

improvement in CD4+ lymphocyte counts and a reduction in HIV load amongst

treated patients (Merigan et al, 1989) which prompted its approval in 1992.
The availability ofmore than one drug prompted consideration of combination
antiretroviral therapy. Considerable encouragement for this approach was taken from
the results of a study which examined ddC and zidovudine combination in patients
with advanced disease (Meng et al, 1992). While an improvement in CD4+

lymphocyte count was demonstrable in those patients who received both drugs, the
total number involved in the study was only 56 with each patient randomised to one

of six regimes. The impact of such studies on clinical practice was difficult to gauge

but it would not be until 1996 that a substantive study, which examined clinical

endpoints, would show improved survival in patients receiving combination therapy

(Hammer et al, 1996). The publication of the delta study in 1996 (Delta coordinating

committee, 1996), which demonstrated an advantage of combination nucleoside

analogue reverse transcriptase inhibitors over single agents, resulted in the virtual
abandonment ofmonotherapy and a renaissance in enthusiasm for antiretroviral
treatments.

1.6 Use of antiretrovirals in the City Hospital cohort of HIV-infected patients

It might be expected that the attitudes to drug treatment would be fairly uniform in

patients suffering the same illness. The latter cannot be assumed in patients with HIV
infection since the evidence for benefit from antiretroviral agents (as discussed

above) has ranged from weak to strong at different times. Furthermore, the

interpretation of such evidence is often upto the individual patient since antiretroviral
trial data is sufficiently well publicised that patients do not need to depend on their
doctors advice to make an informed choice about treatment. If the different risk
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categories seen in the Edinburgh City hospital cohort had different attitudes to
antiretroviral therapy this should be reflected in the proportion of patients who,

having been offered antiretroviral agents, took up such treatment.

To examine the influence of published studies and HIV risk category on the uptake
of antiretrovirals the use of these drugs in the City hospital cohort was measured in
501 patients who were documented as having a CD4+ cell count <350/mm3 (a level
below which antiretrovirals would be offered) at any time prior to the end of 1994.
Within twelve months of the their CD4+ cell count falling below 350/mm3 338/501

patients (67.5%) had commenced antiretrovirals. The uptake of these agents was

significantly lower amongst IDUs (214/336 - 64%) than it was in homosexually-
infected patients (78/97 - 80%); x2 test, y<0.001. Similarly, the uptake by

heterosexually-infected patients (46/68 - 68%) was significantly lower than it was

among homosexually-infected patients (78/97 - 80%); x test, p<0.001.

Figure 1.4 shows the yearly uptake of antiretrovirals in patients with a first CD4+cell
count of < 350/mm3 in the previous twelve months. When analysed according to

uptake of antiretrovirals from 1984-1989 compared with uptake from 1990-1994, a

significantly higher proportion of those in the latter group (203/267 - 76%) started
antiretrovirals compared with those whose CD4+ cell count was <350/mm3 before

1990 (135/234 - 58%); x2 test, p<0.001. Subgroup analysis of this data according to

patient risk category for HIV infection showed that, for IDUs and heterosexually-
infected patients, the difference in uptake differed significantly between the two time

periods but not for homosexually-infected patients. The latter would suggest that,
while attitudes to antiretrovirals changed in IDUs and heterosexually infected

patients over time, no similar change was seen in homosexually-infected patients

(whose uptake was significantly higher than the others) attending Edinburgh's City

hospital.
Attitudes to antiretroviral treatment could arguably be taken as surrogate markers for
attitudes to health care generally in which case any difference in disease outcome
between the three principal risk categories for HIV disease might reflect differences
in medical contact, compliance with prophylaxis against opportunistic infections and
self care as well as the efficacy of antiretrovirals. One advantage of examining the
natural history of opportunistic infections in patients from different risk categories
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who have been treated on one site, as is possible in this study, is that (whatever other
differences might be implied from the above data) it eliminates variation in access to

and form of treatment.

Figure 1.4

Uptake of antiretrovirals in 501 patients with a CD4+ cell count <350/mm3 in the

previous 12 months

(data from City Hospital cohort database)

□ no treatment

antiretrovirals

85 86 87 88 89 90

Year

91 92 93 94

1.7 Prophylaxis against Pneumocystis carinii pneumonia (PCP)

The high incidence of PCP as an AIDS illness resulted in extensive experience of the
condition within the first few years of the AIDS epidemic. It was soon appreciated
that treated PCP was likely to recur. One early study indicated that, for patients

receiving zidovudine therapy, the median time interval to recurrent infection was

seven months (National Institute ofAllergy and Infectious Diseases, 1988). The
median survival of patients with PCP as an AIDS index diagnosis was estimated at

around ten months (Rothenberg et al, 1987; Bacchetti et al, 1988). It was therefore
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apparent that secondary prophylaxis against PCP should be given to patients who
recovered from an initial infection.

It followed from the latter that prevention of an initial infection might also be

possible and that those at most risk of PCP should be targeted for primary

prophylaxis. A strong association was demonstrable between the number of CD4+

lymphocytes and the incidence of PCP It was estimated from a multicentre AIDS
cohort study (MACS) population (Polk et al, 1987) that the risk of PCP infection 12

months after a baseline CD4+ count of <200 cells/mm was around 24%. This

finding was influential in the publication of guidelines for PCP prophylaxis which
first appeared in June 1989 (MMWR, 1989). The document suggested that

prophylaxis be initiated for any adult with HIV infection who had already had an

episode of PCP. In addition prophylaxis was recommended for all patients who had a

confirmed CD4+ cell count of <200/mm or <20% of the total lymphocyte count.

Guidelines for PCP prophylaxis were widely adopted. Trimethoprim-
sulfamethoxazole was initially recommended in a dose of 960 mg twice daily with
leucovorin calcium once daily. Subsequent studies showed that 960 mg daily or 480

mg daily were similarly effective regimes with adverse events developing sooner

with the higher dose. (Schneider et al, 1992). Aerosolised pentamidine provided a

well tolerated alternative to trimethoprim-sulfamethoxazole and its efficacy was

validated by several studies (Hirschel et al, 1991; Schneider et al, 1992; Girard et al,

1993). Dapsone monotherapy (Torres et al, 1993) or combination of dapsone plus

pyrimethamine (Girard et al, 1993) were also shown to be effective prophylactic

regimes. Sufficient choice existed to enable a well tolerated form of PCP prophylaxis
to be selected for virtually any patient and the uptake of such therapy after June 1989
was perceived to be very high.

1.8 Uptake of PCP prophylaxis in patients attending Edinburgh's City hospital

In contrast to antiretroviral therapy, the use of prophylaxis against PCP has not been
an issue significantly affected by patient preference, personal and peer experience or

interpretation of available data. To that end all patients attending Edinburgh's City
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hospital, whose disease is at a suitable stage (MMWR, 1989), are started on primary

prophylaxis against PCP.
In order to assess patient compliance with this therapy, and hence to indirectly
examine patient attitudes to medical therapy, a prospective study of 200 consecutive
admissions was undertaken. All patients had attended clinics at Edinburgh's City

hospital, had a CD4+ cell count <200/m3 and had been previously started on PCP

prophylaxis. Information about PCP prophylaxis and patient compliance was

gathered at the time of admission to hospital. The information was collected using a

pro-forma (appendix 1). The results are displayed in table 1.4.

Overall, 77% of patients were taking PCP prophylaxis at the time of admission.

Compliance with prophylaxis was poorer amongst IDUs (94/134) compared with
9 9

homosexual men (40/42 - % test,p<0.01) or heterosexual patients (20/24 - % test,

p=0.01). Thus, as with antiretroviral therapy, patients with a history of injection drug
use appear less likely to commence or comply with therapy directed against their
HIV disease. The impact, if any, of this difference in attitude between the different
risk categories is one of the areas to be examined in this thesis.

Table 1.4

Compliance with PCP prophylaxis in 200 consecutive patients admitted to

Edinburgh's City Hospital

Prophylaxis IDU Homosexual Heterosexual

Trimethoprim-sulfamethoxazole 56 24 8
Pentamidine 22 12 12

Dapsone/pyrimethamine 16 4 0
None 40 2 4

Total 134 42 24

1.9 Trends in survival of HIV and AIDS

It might reasonably be expected that the introduction of therapies directed against the
HIV virus and the consequences of progressive immunodeficiency would influence
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the course of, and survival from, HIV infection. Any such influence should be
evident from the trends in HIV/AIDS survival over time, with particular reference to

the introduction of antiretrovirals (1987) as well as primary (1989) and secondary

(from 1984) PCP prophylaxis. Several studies have addressed this issue.
A cohort of 5833 patients from New York City who were diagnosed with AIDS
before January 1986 were looked at retrospectively for survival patterns. A

significant improvement in one year survival from PCP was evident between 1981
and 1985 suggesting that clinicians experience in the diagnosis and treatment of this
condition had improved over those years (Rothenberg et al, 1987). A smaller study
from Spain indicated poorer survival in patients diagnosed with AIDS before 1986

(Batalla et al, 1989) but the review ended in December 1987, just a few months after
the introduction of zidovudine. A similarly sized study from Denmark indicated that
survival from PCP had improved between 1981 to 1989. Part of this improvement

appeared to be related to the use of zidovudine which was of greatest benefit to

patients diagnosed with PCP who started treatment within two months (Pederson et

al, 1990)

During the period of this study the effect of therapies, improved experience of
clinicians and changing patient attitudes to health care may all have an impact on
survival. The many factors contributing to changing survival mean it is important to
examine patients treated on one site.

1.10 Conclusions

The AIDS epidemic has had consequences for all sectors of society. In Edinburgh,
the introduction ofHIV to the drug using population resulted in a greater awareness

of drug injection as a local problem. If it had been exclusively a disease of IDUs,
attitudes to HIV infection may have been quite different but the possibility of spread
to the heterosexual population meant that this was an infection which concerned

everyone. This concern has since been justified by the recognition of heterosexually-
infected patients who, between 1990 and 1994, have accounted for an increasing

proportion of all new HIV diagnoses at Edinburgh's City hospital. Ifjudged by the

uptake of the service, the outpatient and inpatient care offered at the City hospital has
been a successful response to the HIV problem. The combination of all day clinics
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and prescription of opiate substitutes has helped to achieve high attendance from

IDUs, traditionally regarded as poorly compliant with the medical profession. This
has allowed the development of expertise in the management ofHIV infection at

Edinburgh's City Hospital. As a result people from all "risk categories" for HIV
infection attend for inpatient and outpatient care at the City hospital and the

preponderance of IDUs largely reflects the principal mode of transmission for the

region rather than a failure to provide care to other patient groups.
The establishment of a successful care facility has allowed regular contact with HIV-
infected patients at all stages of infection. One consequence of this has been the

build-up of clinical and laboratory profiles for a large cohort who have all been
treated on one site. The latter may be of particular relevance to the features and
outcome of specific AIDS events. Many large studies have depended for their
numbers on using data from multiple centres. Since the inpatient care of the majority
of Edinburgh's HIV-infected population is based on one site, it has been possible to
eliminate differences in practice between different centres when considering the

consequences ofAIDS events. Furthermore, the demographics of the HIV-infected

population in Edinburgh are quite distinct from those in other parts of the UK. This is

particularly true of gender, with around one third of patients being female and most
of these native to the country. There therefore exists an opportunity to compare the
effects of such categorical variables as gender, mode ofHIV transmission and year
ofAIDS diagnosis on the presentation and outcome ofAIDS illnesses.
The pattern ofAIDS illness which was described in 1981 has changed relatively little

although experience and understanding of the disease is clearly progressing apace. It
is therefore reasonable to continue to use the 1985 CDC classification system for
AIDS while appreciating that the implications of the distinct opportunistic infections
are likely to have changed. One factor of particular importance in relation to the
latter has been the introduction of antiretrovirals. These have undoubtedly affected
the course of disease and may delay AIDS or prolong survival beyond an index

diagnosis. Because the effect of these drugs is limited by the development of
resistance it should be appreciated that those treated early may develop illness at a

more advanced stage of immunodeficiency but that this benefit may not continue
after AIDS has developed. Paradoxically, therefore, AIDS survival for those given
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antiretrovirals before the diagnosis may be shorter than survival in those treated after.

Although the uptake of antiretrovirals and PCP prophylaxis by the Edinburgh cohort

appears to have been quite enthusiastic, the figures vary significantly between

patients from different risk categories for HIV infection. The latter should be
considered when comparing different risk categories for variations in the incidence
of and survival from AIDS-related opportunistic infections

Any change in AIDS survival over time is likely in part to reflect improved

management of specific illnesses and, as such, is best assessed by comparison of

patients with the same diagnosis. The clinical details available on patients enable
examination of symptoms, signs and laboratory features which may be of value in

determining the subsequent course of disease. Comparison of outcome between
different years and different patient categories is made possible by the fact that all
have been treated on one site. The size of the Edinburgh cohort is sufficient to enable
the identification of control groups for comparison with patients who have had
defined opportunistic infections. By so doing it is possible to examine the relative

importance of individual opportunistic infections in the survival of AIDS patients.
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1.11 Aim of the study
The principle aim of this study is to consider the features and outcome of the most

frequently encountered opportunistic infections in the cohort of HIV-infected

patients attending Edinburgh's City hospital.
Between 1984 and 1994 the five opportunistic infections most often diagnosed in the

study cohort were Pneumocystis carinii pneumonia, oesophageal candidiasis,

cytomegalovirus disease, disseminated Mycobacterium avium complex and

Toxoplasma encephalitis. Through a retrospective assessment of clinical and

laboratory data the following aspects of these diseases will be examined -

• The incidence of individual opportunistic infections and the influence of time,

prophylaxis and HIV-risk category on disease occurrence and outcome.
• The advantages and disadvantages of diagnostic techniques used for HIV-related

opportunistic infections.
• The presenting laboratory and clinical features and their relationship to disease

outcome.

• The efficacy of different therapies for opportunistic infections.
• The effect of opportunistic infections (treated and untreated) on patient survival

from AIDS or severe immunodeficiency.
• The natural history of opportunistic infections - treated and untreated - in the

study cohort.
• The influence of risk category for HIV infection on AIDS survival.
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Study design

2.1 The study cohort
As described in the last chapter, the majority of HIV-infected patients cared for at

Edinburgh's City hospital during the period of this study had been infected with HIV
as a consequence of Injection Drug Use. Of the 727 patients diagnosed with HIV

through the City hospital clinics (table 1.3) 702 (97%) subsequently attended the

outpatient facilities. Regular attendance was encouraged by the all-day, open

appointment clinics together with methadone prescribing on site. During each
attendance patients would undergo a clinical assessment including the measurement

ofweight. Blood was taken regularly - in most cases each three to six months - for
the measurement of CD4+ counts. The case notes would record ongoing treatment

and any new diagnoses. Details of diagnoses, CD4+ counts, drug therapy, clinic
attendance and HIV risk behavior were recorded in the clinical database of patients
with HIV disease which was updated after each clinic and held on site in the

department's computer records. All patient casenotes were held on site, including the
notes of deceased patients.
From the cohort under study until the end of 1994, 84/702 (12%) were lost to follow-

up. The latter was defined as a failure to attend the outpatient clinic for more than
twelve months. A further 63 patients (9% of the study cohort) died before an AIDS

diagnosis had been made - this included 26 medical deaths, 25 deaths from drug
overdoses and 12 unexplained deaths. Of the 249 patients who had been diagnosed
with an AIDS illness prior to the end of 1994, 197 (79%) had died. In total, 344/702

(49%) of the study cohort had died or been lost to follow-up before the end of 1994.

2.2 Personal experience of the study cohort
I took up post as registrar in Infectious Diseases in the City Hospital in August 1992.
After six months working on the general Infectious Diseases ward I began a twelve¬
month attachment in the dedicated HIV inpatient unit. The inpatient ward could
accommodate upto 14 patients with facilities for negative pressure ventilation and

high dependency care. During my period as registrar I became involved in the

management of a number of patients suffering the AIDS-related opportunistic
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infections which are the subject of this thesis. Having developed skills in the

diagnosis and treatment of these conditions I left the inpatient facility to work in the

outpatient department where I was required to undertake weekly HIV clinics. As a

consequence, by the end of 1994 I had gained experience of the opportunistic
infections which I wished to study and had become familiar with the cohort of

patients attending Edinburgh's City Hospital. The five opportunistic infections
studied in this thesis reflects the population under study. I had recognised that

Kaposi's sarcoma was relatively uncommon in the City hospital cohort - presumably
a reflection of the preponderance of IDUs in attendance. Similarly, my experience
led me to believe that cryptosporidiosis - or diarrhoea from any cause - was not seen

as often as might be expected. Chronic diarrhoea is said to affect upto 75% ofAIDS

patients in the Western world ( Dworkin et ah, 1985; Anthony et ah, 1988) but was a

little reported complaint in the City hospital cohort. Although reasons for this have
not been formally studied it seems probable that the use of opiate substitutes by a

large proportion of the cohort has reduced the incidence of diarrhoea. Cryptococcosis
was relatively uncommon in the study group with only six cases diagnosed before the
end of 1994. For these reasons I selected the five AIDS infections - Pneumocystis
carinii pneumonia, Cytomegalovirus disease, Cerebral toxoplasmosis, Oesophageal
candidiasis and disseminated Mycobacterium avium complex - as the diseases to be
studied for this thesis.

Having completed a period of full-time clinical training, I was afforded an

opportunity to spend eleven months - between August 1994 and June 1995 -in a post

which allowed me to spend approximately half ofmy time in clinical research. In

light of the time constraints and the relatively small number of new AIDS

opportunistic infections diagnosed in any one year, I felt it would be necessary to

gather information retrospectively in the most part. An appreciation of the data
available from patient casenotes and the hospital database system enabled me to

design data collection sheets for this purpose.

2.3 Data collection and analysis

There were two prospective studies undertaken in addition to the collection of

retrospective data. The data from a prospective study to examine patient compliance
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with PCP prophylaxis was presented in chapter 1 (section 1.8). Data was gathered

prospectively as it was felt to be more accurate than that recorded in the casenotes as

well as being was feasible to collect information from a significant number of

patients (in this case 200) within the time frame of the study.
In the second prospective study a proforma was completed (appendix 2) on patients

hopsitalised with respiratory symptoms over a three month period. As respiratory

symptoms were a common reason for admission of patients in the study cohort -
most ofwhom would have induced sputum collected for PCP diagnosis -1 thought it

possible to gain information prospectively about the value of induced sputum as a

screening tool for PCP. Like prophylaxis compliance, such information could easily
be gathered from a significant number of patients within the time frame of the study.
The other data presented in this thesis was gathered retrospectively through the
examination of patient casenotes. For each topic a proforma was designed for the
collection of information (appendices 3-7). Before designing a proforma I decided
which aspects of the disease I wished to study and examined several sets of casenotes
to establish what information was regularly recorded in relation to each opportunistic
infection.

The information that was collected was stored in database form, both as Dbase IV

and Microsoft Access files. The former was chosen as it was the system already in
use by the department's computer staff for storing CD4 data from the study cohort.
Microsoft Access was used as I found it more user friendly for data analysis. Data
was transferred from both systems to a statistical package - Kwikstat 3.3 (TexaSoft) -
for statistical analysis of data.

2.4 Limitations of the retrospective analyses
A number of weaknesses are inherent to all retrospective studies. Most obviously, in
this study, inter-observer variation in investigation and the recording of symptoms
and signs. The interpretation ofmy findings in this thesis has been tempered by an

awareness of this.

In studies such as that involving PCP, the size of the study group helps to strengthen
the findings. In other studies, such as the one involving patients with cerebral

toxoplasmosis, the number of patients is very small and clinical data must be
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interpreted with extreme caution. However, for the purpose of survival analysis and
studies on disease morbidity it has been easier to examine those diseases with only a

small group of patients affected. This is due to the feasibility of obtaining matched
control groups, from within the study cohort, for the small number of patients
affected by the disease.
As well as the aforementioned problems it must be acknowledged that AIDS-related
illnesses do not necessarily occur in isolation. The fact that each chapter in the thesis
deals with only one AIDS opportunistic infection does not mean that the patient
studied had no concomitant illnesses which may have influenced the presenting
features or the disease outcome. Similarly, it is accepted that the studies do not

include all patients with a particular opportunistic infection since some patients will
not have been diagnosed ante-mortem. Nonetheless the data presented is based on

clinical disease as it presented in the cohort under review and is therefore likely to be
of interest and relevance to other clinicians.
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Pneumocystis carinii pneumonia

3.1 Introduction

Episodes ofPneumocystis carinii pneumonia (PCP) were included in the first

descriptions of the acquired immune deficiency syndrome (AIDS) and it has been
estimated that, without prophylaxis, 80% of patients with HIV infection will

eventually develop PCP on at least one occasion (CDC, 1989; Kovacs and Masur,

1989). The mortality associated with untreated PCP is between 5-20% for the first

episode (Lundgren et al, 1995; Bennet et al, 1995) and there is a significant

morbidity associated with both the infection and its treatment. As a result of this,
PCP diagnosis, prophylaxis and treatment have been the subjects ofmany studies
since the emergence of the AIDS epidemic.
The first AIDS cases in Edinburgh were seen in 1985 and here, as in other centres,

experience and confidence in the management of PCP grew considerably in the
decade which followed. In this chapter, the features, diagnosis, treatment and
outcome of PCP, as seen in one centre, are analysed for the years 1984-1994.
The following aspects of the condition are examined:
• Whether differences exist between the presentation of PCP for patients from

different risk categories for HIV infection.
• Whether the presentation and immediate survival from PCP differs between those

presenting with a first infection and those presenting with recurrent PCP.
• Which clinical, radiological and laboratory findings are relevant in assessing

prognosis.
• What proportion of patients present with evidence of concomitant bacterial

infection and the relevance of this to survival.

• Whether, according to the year ofAIDS diagnosis, there has been any change in
the proportion of patients presenting with PCP as an index disease.

• The value of immunofluorescent staining of induced sputum in screening patients
for PCP.

• The efficacy and patient tolerance of different antimicrobial regimes used in the

treatment of PCP.
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• The efficacy of secondary prophylaxis and the influence of antiretrovirals on

survival.

Methods

3.2 Data collection on episodes of PCP
The case records were examined ofHIV-seropositive patients who were treated for
PCP in a Regional Infectious Diseases Unit (RIDU) between January 1984 and
December 1994. Over the time of this review, there have been two patients with PCP
who were managed in an ITU setting, both of whom were admitted directly to
another hospital and neither ofwhom survived. The information on these two

patients was insufficient for the purpose of the study and they were therefore
excluded. All other documented episodes of PCP in the cohort of 702 HIV-infected

patients who attended Edinburgh's RIDU were included. Data from patients
casenotes was recorded on a proforma (appendix 3).
The diagnosis of PCP was based on at least one of the following: immunofluorescent

antibody staining (IFAT) ofPneumocystis carinii in induced sputum, Pneumocystis
ccirinii on microscopy of induced sputum or broncho-alveolar lavage (Grocott silver
stain used), clinical and radiological features suggestive of PCP which responded to

empirical treatment of the condition.

Samples of induced sputum were obtained following the inhalation of aerosolised

hypertonic (3%) saline. The IFAT test first became available at the RIDU in 1987 but
the initial test used a monoclonal antibody directed against P. carinii oocysts and
was less sensitive than the test which replaced it in 1989. The latter employed a

fluorescein-labelled murine monoclonal antibody directed against all forms of P.
carinii.

The presence and duration of breathlessness, cough and sputum production were

recorded from each episode. Fever was said to be present if a temperature of >37.9C
had been recorded within 24 hours of admission. Abnormal physical signs on chest
examination were documented as present or absent at the time of admission. The
initial chest X-Ray was recorded as showing normal or abnormal lung fields

according to the report of the hospital radiologist. The results of arterial blood gas
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analysis (available in 141 episodes), haemoglobin, total white cell count and oxygen

saturation from pulse oximetry were also recorded.
CD4+ lymphocyte counts were measured by FACScan (Becton Dickinson) following

dual labelling of lymphocytes with monoclonal antibody. The absolute CD4 cell
count recorded was taken at the time of hospitalisation with PCP.

3.3 Prospective study on the detection of PCP from induced sputum
To validate the efficacy of IFAT as a screening method for PCP at this centre, a

supplementary prospective study was undertaken. The study looked at 104
consecutive patients admitted over a three month period with respiratory symptoms
and HIV infection from whom three consecutive samples of induced sputum had
been obtained for IFAT. A record was made of the symptoms, chest radiograph

features, CD4+ lymphocyte count, risk category for HIV infection, smoking history,
IFAT result and final diagnosis. Peak expiratory flow rates were recorded as the

highest of three consecutive values and measured in litres per minute. Data was

recorded on a proforma (appendix 2) for translation onto a database. Those patients
who had negative IFATs were reviewed 4-8 weeks later for evidence of PCP. In
addition to the diagnostic sensitivity of IFAT, prospective collection of data allowed
assessment of the relationship between the patients clinical and laboratory features
and the final diagnosis.

3.4 Statistical analysis
Statistical analysis of categorical data was made using the % test with Yate's
correction for small values. Continuous variables of laboratory data were converted
into dichotomous variables for the purpose of categorical analysis. Population means

were compared by the t-test. For the purpose of survival studies, the following

endpoints were taken: death, survival to the end of December 1994 or lost to follow-

up. Survival analysis was made using the Kaplan-Meier method with statistical

significance assessed by Matel-Haenszel comparison of survival curves.
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Results

3.5 Primary prophylaxis
From the cohort of patients under review a CD4+ cell count of </= 200 /mm3 - an

indication to commence PCP prophylaxis in Edinburgh City hospital cohort - had
been recorded in 599 (85%). Only 322 (54%) of this group had been documented as

taking primary PCP prophylaxis at their last visit. The uptake of primary prophylaxis
was higher in the IDU population (229/371 - 62%) than the other groups - 51/121

(42%) homosexually-infected and 42/107 (39%) heterosexually-infected patients.
These figures contrast with the prospective figures for compliance with PCP

prophylaxis (table 1.4) which recorded compliance in patients being admitted to

hospital with HIV-related disease.

3.6 Main features and seasonality of PCP

176 episodes of PCP were recorded in 126 patients. Table 3.1 profiles the principal
clinical and laboratory features related to these infections. No obvious seasonal
variation in the incidence of infection could be seen from figures taken for the
combined ten year experience (Figure 3.1) or in any individual year. There were,

however, peaks of infection seen in February, June and October.

Figure 3.1 -Variation in incidence of PCP according to month
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3.7 AIDS diagnoses
The first episode of PCP was the index AIDS diagnosis for 107 of the 126 patients

(85%). The relative contribution of PCP to all first AIDS illnesses is illustrated in

Figure 3.2. The latter changed little between 1987 and 1993, during which time PCP
accounted for around 50% of index AIDS diagnoses. In 1994, PCP accounted for

only 20% ofprimary AIDS illness, a proportion which is significantly lower than
that for the previous year (p=0.025). By the end of 1994, PCP had made up 48.4% of
index diagnoses in the population under review. The peak incidence of first PCP
infections occurred earlier in men infected through homosexual sex than it did in

injection drug users (IDU) (figure 3.3).
There were 19 first episodes of PCP which did not represent an AIDS index

diagnosis. Twelve of these occurred in men infected with HIV through homosexual

contact, three in IDUs and one in a heterosexually-infected patient. The proportion of

homosexually-infected men whose first episode of PCP was not their first AIDS

diagnosis was significantly higher than in the other two risk categories (p<0.01). The
use of primary prophylaxis against PCP did not differ significantly between those in
whom PCP was the index AIDS diagnosis (26/107 - 24%) and those with a previous
AIDS illness (7/19 - 37%).

Figure 3.2 -Variation in frequency of PCP and other AIDS illnesses against time
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Figure 3.3

Annual incidence of first PCP infection according to risk category
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3.8 Clinical and radiological features

Table 3.1 shows the principal clinical features associated with PCP and table 3.2
shows the same features according to their occurrence in the different risk categories
for HIV infection. All patients had at least one feature present at the time of PCP
infection but only 18 episodes (10.2%) were associated with a history of fever plus
breathlessness plus cough in the presence of abnormal physical and radiological

signs. The presence of respiratory symptoms did not differ significantly between
smokers and non-smokers although a higher proportion of smokers (61/135 - 45%)
than non-smokers (14/41 - 34%) had a productive cough (p=0.2).
The duration of respiratory symptoms prior to diagnosis ranged from 5 days to 18
weeks with a median of 14.5 days. There was no relationship evident between the
duration of respiratory symptoms and the presence of findings on physical or

radiological examination - 54/88 (61%) with <14 days symptoms and 44/88 (50%)
with >14 days of symptoms had abnormal physical findings; 65/88 (73%) with <14
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days symptoms and 72/88 (82%) with >14 days symptoms had abnormalities on

chest X-ray.

The chest X-Ray was reported as normal in 49 (28%) episodes. The presence of
abnormal clinical signs occurred significantly more often in those with abnormal

(82/127 - 65%) compared with normal (16/49 - 33%) chest X-Rays (p=0.001). There
was no difference in the frequency of any respiratory symptoms when comparison
was made between episodes with normal and abnormal X-Rays.
Between 1985-1990 52/74 (78%) episodes of PCP were associated with
abnormalities on chest X-ray. Between 1991-1994 75/102 (74%) episodes of PCP
were associated with X-ray abnormalities. The incidence of radiological
abnormalities associated with PCP did not differ significantly during these time

periods.
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Table 3.1

Clinical and laboratory features in 176 episodes of PCP from 126 AIDS patients

Total episodes 176
Total patients 126
Male 90

Female 36

Mean Age (Median) 34 (32)
Mean CD4+ lymphocyte count at first episode 65 (28.5)

(Median)
Antiretrovirals at first episode 51 (40.5%)

Primary prophylaxis 33 (26%)
Smokers 100 (79%)
Breathless 140 (79.5%)

Dry cough 53 (30%)
Productive cough 75 (43%)
Fever 90(51%)
Chest signs 98 (56%)
Abnormal chest radiograph 127 (72%)

pneumothorax 10 (6%)
mean p02 kPa (Median) 9.17 (8.9)
mean pC02 kPa (Median) 4.85 (4.8)

Sputum bacterial isolates 35 (20%)
Fatal infections 16(9%)

Treatment intolerance 71(40%)
Antiretrovirals on discharge following first episode 70 (63% of survivors)
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Table 3,2

Principal features of PCP according to Risk Category for HIV infection
(NS = not significant)

Risk Category IDU Homosexual Heterosexual Statistic

Total episodes 98 50 28

Total patients (M:F) 69 (46:23) 36 (36:0) 21 (7:14)
PCP = index AIDS 66 *24 20 *p<0.01
illness

Mean age (SD) 32.4 (4.77) *39.5 (8.5) 33.5 (9.4) *p<0.01
Mean CD4+ at first 75(104) 51 (53) 56 (57.5) NS

episode (SD)
Antivirals at first PCP 28 (40.6%) 14 (38.9%) 9 (42.9%) NS

Smoking *67 (97%) 22 (61%) 11 (52%) *p<0.01
Symptoms in days (SD) 24 (23) 29 (21) 15 (10) NS

Patient stay in days (1st 18(10) 20(17) 20(18) NS

PCP survivors) (SD)
Breathlessness 77 (79%) 41 (82%) 22 (79%) NS

Dry cough 30 (31%) 23 (46%) 10 (36%) NS

Productive cough 42 (43%) 18 (36%) 15 (54%) NS

Fever 46 (46.9%) 30 (60%) 9 (32%) NS

Chest signs 49 (50%) 32 (64%) 16 (57%) NS

Abnormal Chest X-Ray 68 (69%) 39 (78%) 20 (71%) NS

Pneumothorax *9 (9%) 1 0 *p=0.05
mean p02 (SD) 8.92 (2.35) 9.57 (2.77) 9.38 (1.88) NS

mean pC02 (SD) *5.25 (0.93) 4.48 (0.44) 4.24 (0.58) *p<0.01
Positive IFAT 80 38 20 NS

Bacterial isolates 24 (24%) 7 (14%) 4 (14%) NS

Fatal Infections (fatal 10 (8) 3 (1) 2 (1) NS

first infections)
Treatment intolerance 39 (40%) 26 (52%) 9 (32%) NS

Discharge 31 (51%) *26 (87%) 13 (68%) *p<0.01
antiretrovirals

(survivors of 1 st PCP)
Discharge prophylaxis 59 (97%) 33 (94%) 18 (90%) NS

(survivors of first PCP)
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3.9 Arterial blood gas analysis

Arterial blood gas analysis was undertaken in 141 episodes. The partial pressure of

oxygen (p02) ranged from 5.3 to 14.9 kPa breathing air (median = 8.8 kPa). The
mean p02 for 104 episodes associated with abnormalities on chest X-Ray was 8.7
kPa which was significantly lower than that for 37 episodes with normal X-Ray

appearances (mean = 10.4 kPa ; p=0.005). No such difference existed for the partial

pressure of carbon dioxide (pC02) when comparison was made of the same two

groups.

Fatal infections had a significantly lower mean p02 than non-fatal episodes (7.9 kPa
and 9.3 kPa respectively, p<0.01) but no such difference existed for the pC02. The

p02 did not differ significantly according to smoking, risk activity for HIV infection
or episode of PCP.
The mean pC02 was higher in smokers (4.99 kPa) than non-smokers (4.34 kPa;

p<0.01) and was also higher in IDUs compared with other risk categories for HIV
infection (Table 3.2).

3.10 CD4+ lymphocyte count

The mean CD4+ lymphocyte count for a first PCP infection of 65 cells/mm3 differed
3 ...

considerably from the median value of 28.5 cells/mm . The latter was indicative of a
small number of high CD4+ cell counts skewing the mean - there were six patients
whose CD4+ cell count was greater than 200 and two with a cell count of >300 at the
time of PCP diagnosis. For patients with a first infection, the mean CD4+ cell count
was significantly lower in 33 patients taking primary prophylaxis than it was in the
remainder (table 3.3) (p<0.01). The count was also lower in those patients with a

third or fourth episode of PCP. Patients taking zidovudine prior to PCP did not have
a significantly different CD4+ cell count from the others.
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Table 3.3

CD4+ cell count in relation to episode of PCP, PCP prophylaxis and antiretrovirals

Episode number Number of patients Mean CD4 (SD)
1 (prophylaxis) 33 38 (48.3)
1 (no prophylaxis) 93 75 (93.7)
1 (antiretrovirals) 32 57 (82.1)
1 (no antiretrovirals) 94 68 (87.1)
2 37 47.3 (85.1)

3 9 7.55 (5)
4 4 6(3.9)

3.11 Analysis of features according to Risk Category for HIV infection (Table

3.2)

Statistical analysis of features revealed the following differences between the risk

categories for HIV infection. The mean age of homosexual men (39.5) was

significantly higher than that of heterosexually-infected patients (33.5)or IDUs

(32.4). IDUs were more likely than other patients to be cigarette smokers (p<0.01).
Pneumothorax complicating PCP was more likely to complicate PCP which occurred
in IDUs (p=0.05). Arterial blood gas analysis revealed a significantly higher mean

pC02 amongst IDUs (p<0.01). Furthermore, number of IDUs with apC02 >5.5 kPa

(28/81 - 35%) was significantly higher than the number of homosexually-infected

(1/41 - 2%) or heterosexually-infected patients (0/18) who underwent arterial blood

gas analysis (p<0.01).

3.12 Analysis of clinical features according to episode of PCP

Table 3.4 shows the incidence of clinical features in 126 primary episodes of PCP
and 50 subsequent infections. The incidence of radiological abnormalities was the

only feature to differ significantly between the two groups (p=0.05) with radiologic
abnormalities more frequently recorded during a first episode of PCP. Although the



mean duration of symptoms was shorter in those with a second or subsequent

infection, this difference did not reach statistical significance.

Table 3.4

Comparison of clinical features between a first and subsequent PCP infection

Feature First PCP (126) Subsequent PCP (50)
Breathless 100 40

Cough 100 38

Fever 65 25

Chest signs 65 33

Abnormal chest radiograph 88 27

Pneumothorax 7 3

Sputum bacterial isolates 24 11

mean p02 (SD) 9.15 (2.2) 9.23 (2.96)
mean pC02 (SD) 4.86(0.87) 4.82 (0.86)
Mean symptom duration in days 24.4 (21.5) 18.7(22.4)
before admission (SD)

3.13 Diagnosis

In 139 episodes (79%), the diagnosis of PCP was confirmed by IFAT on samples of
induced sputum. A further 13 episodes (7%) were diagnosed on microscopy of
material obtained by broncho-alveolar lavage. Twenty-four episodes (14%) were

diagnosed clinically on the basis of physical features, radiology and a response to

therapy. These included four patients who presented with a pneumothorax.
The IFAT used before 1989 was less sensitive in diagnosing PCP than the test which

replaced it. Prior to 1989, induced sputum samples were sent from 12 of 19 patients
with PCP, only four ofwhom (33%) had a positive IFAT. From 1989 onwards, all

patients who were diagnosed with PCP had at least one sample of induced sputum

sent for IFAT staining during their illness. From these 157 episodes, 135 (86%) were

diagnosed by IFAT staining on the sample of sputum obtained.
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An analysis of the clinical features for those episodes of PCP which occurred
between 1989 and 1994 failed to demonstrate any significant relationship between

cough, breathlessness, fever or chest signs and a positive IFAT test (table 3.5).

Analysis by risk category showed no difference between the proportion of IDUs

(77/92 - 84%), homosexually infected (37/40 - 94%) and heterosexually-infected

patients (20/25 - 80%) who had a positive induced sputum by IFAT. Although the
mean duration of symptoms was longer in those with a positive IFAT, the difference
did not reach statistical significance. The diagnosis of PCP was more likely to be
based on a positive IFAT in those patients with a normal chest X-Ray (96%) than in
the rest (82%) - p<0.05. Patients with a productive cough were significantly more

likely than the others to have a positive IFAT on induced sputum (p<0.01).

Table 3.5

Clinical features according the result of IFAT testing on induced sputum in 157

episodes of PCP (1989 onwards)

Feature Positive IFAT (135) Negative IFAT (22) Statistic

Cough 106 19 NS

Sputum 65 2 p<0.01
Fever 70 12 NS

Breathless 104 21 NS

Chest signs 73 15 NS

Symptoms, days (SD) 23.5 (23.2) 17.2(15) NS

Normal X-ray 45 2 p<0.05

| Smoker 444 18 NS

3.14 Bacterial isolates from induced sputum (Table 3.6)

In addition to Pneumocystis carinii, pathogenic bacteria were identified in the

sputum from 35 cases (20%) as follows: 16 Streptococcus pneumoniae, 13

Haemophilus influenzae, 3 Moraxella catarrhalis and 3 mixed infections of S.

pneumoniae and H. influenzae. A significantly lower p02 was evident in those

patients with additional pathogens on sputum culture and the latter were also more
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likely to have an abnormal chest X-Ray (p<0.05). Comparison of those with
bacterial pathogens in sputum and those without showed no significant difference in
the clinical features, smoking history, use of co-trimoxazole prophylaxis, mean CD4+
cell count, mean pC02 or duration of hospitalisation between the two groups.

Table 3.6

Comparison of features according to the presence of pathogenic bacterial isolates in
sputum

Feature Bacterial isolate (35) No isolate (141) Statistic

Productive cough 21 53 NS

X-ray abnormality 31 96 p<0.05
Mean p02 (SD) 8.5 (1.75) 9.3 (2.57) p<0.05
Mean pC02 (SD) 5.13 (1.01) 4.86 (0.80) NS

Mean CD4+ cells (SD) 63 (95.5) 55.5 (80.6) NS

Mean stay, days (SD) 22 (20.7) 18.6 (13) NS

Co-trimoxazole 6 25 NS

prophylaxis
Smoker 30 106 NS

3.15 Prospective analysis of induced sputum for investigation of respiratory

symptoms

From 104 consecutively collected inpatient specimens of induced sputum, 29 (28%)
were IFAT positive against Pneumocystis carinii. Of those with a negative IFAT, the
cause of their respiratory symptoms were as follows: 39 presumed bacterial chest
infection with negative sputum culture, 32 bacterial chest infections with positive

sputum culture and four patients with breathlessness secondary to anaemia. None of
those patients with a negative IFAT were diagnosed as having PCP within the two
month period following sputum collection although one patients with a positive
IFAT had been hospitalised six weeks earlier with similar respiratory symptoms.
Twelve (41%) of the 29 positive results were obtained from a first sputum sample, 13
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(45%) from a second sample and four from a third sample (14%). When analysed

according to a final diagnosis of PCP or "other", there was no evidence of any one
clinical feature being significantly more common in patients with PCP. (table 3.7)
but significantly more patients with positive IFAT had an abnormal chest X-Ray

compared to those whose respiratory symptoms were due to another diagnosis

(p=0.05). The mean duration of symptoms did not differ significantly between the
two diagnostic categories.
Table 3.7

Features of those testing positive and negative for PCP by IFAT - prospective

analysis of 104 consecutive admissions

Feature PCP (29) Other diagnosis (75)

Cough 25 73

Sputum 18 52

Wheeze 11 30

Pleuritic pain 4 6

Haemoptysis 0 3

Mean duration of symptoms (SD) 14.8 (10.8) 17.1 (12.7)
Clinical signs 16 41

Smoker 23 65

Abnormal chest X-Ray 20 35

Mean CD4+ cell count (SD) 64.1 (89.8) 98.1 (132.9)
Mean p02 kPa (SD) 9.4(1.4) 9.2 (2)
Mean pC02 kPa (SD) 4.9 (0.6) 4.7 (0.85)
Mean Peak expiratory flow rate (SD) 316.8 (104) 359 (104)

3.16 Antimicrobial treatment of PCP

All patients were treated on one site without the use of an intensive therapy unit

(ITU) or assisted ventilation. Over the time of this review, there have been two

patients with PCP who were managed in an ITU setting, both of whom were

admitted directly to another hospital and neither of whom survived. The information
on these two patients was insufficient for the purpose of the study and they were not
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included. All other episodes of PCP in the cohort of HIV-infected patients who
attend Edinburgh's City hospital were included.
The range of antimicrobials prescribed and their reported side effects are shown in
table 3.8. Overall patient tolerance of the four different first line regimes did not

differ significantly with a change in treatment required in 41/130 (31%) prescribed

trimethoprim-sulfamethoxazole, 5/22 (23%) prescribed clindamycin plus

primaquine, 2/12 (17%) prescribed trimethoprim plus dapsone and 6/12 (50%)

prescribed pentamidine as first line treatment. When first or second line treatments

were considered together 41/132 (31%) given trmethoprim-sulfamethoxazole, 5/52

(10%) given clindamycin/primaquine, 2/19 (11%) given trimethoprim/dapsone and
9/28 (32%) given pentamidine had to halt these treatments because of toxicity.

Significantly more stopped taking trimethoprim-sulfamethoxazole or pentamidine
than trimethoprim/dapsone or clindamycin primaquine.

Vomiting was least likely in those who received trimethoprim and dapsone (p<0.01),
a rash was least likely in those given pentamidine (p<0.05), diarrhoea was

significantly more common with clindamycin plus primaquine (p<0.01) and a

neutropenia of <lxl06 neutrophils/1 was only seen in patients receiving

trimethoprim-sulfamethoxazole. The incidence of fatal infections did not differ

significantly according to the choice of antimicrobial treatment or the development
of an adverse effect.

The mean pre-treatment white cell count in patients who developed neutropenia with

trimethoprim-sulfamethoxazole (mean = 4.6, SD = 2.3) did not differ significantly
from those who tolerated the same treatment (mean = 4.5, SD = 2.1). The CD4+ cell
count did not vary significantly between those who developed a rash on treatment

(mean =75.5, SD = 110.8) and the rest (mean = 54.7, SD = 78.3).
Antimicrobial therapy was combined with steroids in 48 episodes (38%). The mean

p02 of those who received steroids was significantly lower than that of the
remainder (7.9 vs 9.6 kPa,p<0.01). The immediate and subsequent survival, CD4+
cell count and incidence of rash or other adverse drug reaction did not differ

significantly between those given and those not given steroids - 6/28 ( 21%) patients
with a drug rash had received steroids and 42/148 (20%) with no rash had been given
steroids.
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Table3.8 Antimicrobialsusedinthetreatmentof176episodesofPCPandtheirsideeffects Choiceofdrug
Noadverseeffects

Adverseeffects(%total)

Antimicrobial
First

Second/third

Vomiting

Rash

Diarrhoea

Neutropenia
Other

TOTAL

line

line

Trimethoprim-
130

2

76(57.5%)

36(27%)
15(11%)

0

5(4%)

0

132

sulfamethoxazole Clindamycin

22

33

36(65.5%)

4(7%)

10(18%)

5(9%)

0

0

55

Primaquine Trimethoprim

12

7

15(79%)

0

3(16%)

1(5%)

0

0

19

Dapsone Pentamidine

12

16

19(68%)

6(21%)

0

0

0

3(9%)

28
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3.17 Fatal Infections

There were 15 deaths related to PCP (8.5% of all episodes), 11 of which followed a

first infection which included 9 index AIDS diagnoses. A comparison of features
between those with fatal infections and others is shown in table 3.9. Although only

dealing with a small number of fatal infections, the following observations were
made.

Patients with a pneumothorax were significantly more likely to suffer a fatal
infection. Patients with a p02 < 8kPa or a pC02 > 5.5kPa at presentation were more

likely to suffer a fatal infection.
The association between pC02 >5.5 kPa and increased mortality was evident in
IDUs but no other risk category - 6/9 (67%) fatal episodes in IDUs (who underwent
arterial blood gas analysis) were associated with a pC02 >5.5 kPa and 23/71 (32%)
non-fatal episodes were associated with pC02 >5.5 kPa (p<0.05). In contrast, 0/10

IDUs, 1/10 homosexually-infected patients and 0/5 heterosexually -infected patients
with a pC02 < 4 kPa had a fatal infection.
Pneumothorax was the only feature, other than the aforementioned abnormalities on

arterial blood gas analysis, which was associated with an increased mortality.
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Table 3.9

Features in survivors and non-survivors with PCP

Feature Fatal infection Non-fatal Statistic

(15- infection (161 -

11 primary) 115 primary)

Mean Age (SD) 34(5) 35(8) NS

Mean CD4+ cell - first PCP (SD) 44.5 (53) 65.3 (81) NS

CD4 cell count <25 10 85 NS

Mean duration of symptoms (SD) 17.3 (13) 23.2 (22) NS

p02 <8 kPa (Total number of 8(13) 38 (128) p<0.05

samples measured in each group)

pC02 >5.5 kPa (Total number of 6(13) 23 (128) p<0.05

samples measured in each group)

Neutrophil count >10 x 109/1 1 8 NS

Abnormal chest X-Ray 13 114 NS

Pneumothorax 3 7 p<0.05

3.18 Antiretrovirals and secondary PCP prophylaxis
Twenty-nine patients (23%) had been taking zidovudine (AZT) prior to developing a

first episode of PCP. AZT or another antiretroviral was offered to 115 patients who
recovered from a first infection but was more likely to be accepted by homosexual
men (26/34 - 76%) than IDUs (31/60 - 52%) (p=0.015). There was no difference in

uptake between either of the latter two categories and the heterosexually-infected

patients (13/19 of whom started antiretrovirals).
The secondary prophylaxis given to patients who recovered from a first PCP
infection was as follows: trimethoprim-sufamethoxazole (Co-trimoxazole) in 33,

monthly inhaled pentamidine in 62, dapsone/pyrimethamine in 14 and no

prophylaxis in 6 patients. Thirty-seven (32%) of these patients developed a second
PCP infection. Kaplan-Meier analysis comparing cumulative incidence of a second
PCP infection is shown in figure 3.4. Although survival-adjusted analysis showed a

significantly shorter time to recurrent infection in those taking no secondary
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prophylaxis (median interval 6 months - p<0.01) the number of patients in each

group was small. Any difference between the three forms of prophylaxis was not
demonstrable - possibly because of the small numbers involved in each category.

Figure 3.4

Recurrence of PCP according to choice of secondary prophylaxis
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Co-trimoxazole 0 64 0 0 0
6 57 2 13.3 2.2
12 41 10 26.3 5
18 31 13 24.9 6

Pentamidine 0 36 0 0 0
6 29 5 14.3 5.9
12 21 9 26.8 7.6
18 13 11 35.1 8.8

Dapsone/ 0 12 0 0 0

pyrimethamine
6 11 1 8.3 7.4
12 10 1 8.3 7.9
18 6 3 30.2 14

None 0 6 0 0 0
6 3 2 38.7 16
12 2 3 59.1 22
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3.19 Survival analysis

Of the 126 patients under study, 95 have been followed to death, 29 were still alive at

the end of 1994 and 2 had left the Edinburgh area. The median survival following a

first episode of PCP was 22 months. The 107 patients for whom PCP was their index
AIDS diagnosis had a significantly better survival (median = 22 months) when

compared to 134 patients with different index AIDS diagnoses treated at the same

centre (median survival = 11 months - Figure 3.5).

Comparative survival curves based on the date of the patients first PCP infection
showed no significant change if comparison was made between those treated
between 1985-1990 (median survival of 24 months in 59 patients) and those treated
between 1991-1994 (median survival of 20 months in 67 patients).
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Figure 3.5

Comparative survival of patients with PCP and other AIDS index diagnoses
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12 79 24 23 4.1
24 38 52 53.6 5.1
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48 7 77 87.7 4.1

Other 0 134 0 0 0
12 46 75 58 4.5
24 18 90 75 4.3
36 11 96 85.6 3.6
48 3 102 94.8 2.6
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Comparison was made of the 115 patients who survived a first infection according to

those who developed a subsequent infection (37 patients) and those who did not (78

patients). Survival beyond a first episode of PCP did not differ significantly between
the two groups - median survival of 21 months in those without recurrent PCP and
median survival of 22 months in those with recurrent PCP. This remained true if

analysis was based only on those in whom their primary PCP infection was also their
AIDS index diagnosis.
A survival difference in the three risk categories for HIV infection occurred if the

analysis excluded those who had a previous AIDS illness (Figure 3.6). The survival
curves in the figure are therefore based on 60 of 69 IDUs, 28 of the 36

homosexually-infected patients and 19 of 21 heterosexually-infected. Survival

amongst IDUs was poorer (median survival = 18 months) than for those infected

heterosexually (median survival = 24 months) and those infected through
homosexual sex (median survival = 22 months; p<0.05).
If survival analysis included only those given zidovudine following recovery from an

index PCP infection, there was no difference between the survival curves of the three

risk categories - median survival of 26 months in 31 IDUs, 24 months in 26
homosexual men and 24 months in 13 patients infected heterosexually.
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Figure 3.6

Survival from an index AIDS diagnosis of PCP according to risk category for HIV

infection
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The median survival of the six patients with a CD4 cell count >200/mm was 34

months, significantly longer than the median survival of 21 months in the other 120

patients (p=0.02).
The median survival for 69 patients given antiretrovirals following recovery from a

first episode of PCP was 5 months longer than the median survival of 46 patients
who did not receive antiretrovirals (25 months vs 20 months,/?=0.05). This
difference occurred independently of the CD4+ cell count which did not differ

significantly between the two groups - mean CD4 count of 64 cells/mm (SD = 84.7)

for the zidovudine group and 66 cells/mm (SD = 75.6) for the remainder. If the
zidovudine group was further divided into those previously untreated and those who
had received at least three months treatment before developing PCP, the previously
untreated group appeared to have a better survival curve. This difference was not

statistically significant but it should be noted that the pre-treated group was less than
half the size of the other two with only 19 patients. Figure 3.7 shows the three
survival curves for untreated, pre-treated and post-treated patients who recovered
from an index AIDS illness of PCP. The difference between the post-treated and
untreated groups reaches statistical significance (p<0.05). There was no such
difference between the pre-treated patients and either of the other two groups.

Cigarette smoking, gender, chest X-Ray appearance, PCP therapy and concomitant
bacterial infection did not influence survival following recovery from a first PCP
infection when comparison was made by Kaplan-Meier analysis. There was no

survival difference according to age when analysis was based on the following

categories: age</=30 (42 patients), age 31-40 (62 patients) and age >40 years (22

patients).
Patients with an index PCP infection complicated by a pneumothorax had a

significantly poorer survival curve (median survival = 14 months for five patients)

compared with the rest (median survival = 22 months; p=0.02). However, the mean

CD4+ lymphocyte count was significantly lower in the pneumothorax patients (mean
= 26, SD = 19.5) than in the rest (mean = 70, SD = 83.7 -p<0.01).
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Figure 3.7

Survival following recovery from an AIDS index diagnosis of PCP according to

previous or subsequent use ofAZT
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Discussion

3.20 General Comments

Early reviews of PCP in AIDS patients were reported before Edinburgh had seen a

single case (Engelberg, 1984) and the local incidence of the disease remained low
until 1988. In that year, the number of PCP infections among Edinburgh's

homosexually infected HIV-positive men sex showed a dramatic rise. The peak
incidence of PCP in this risk category was reached the following year and thereafter
declined to a level which has remained fairly constant and significantly lower than
that in the IDU population. The explanation for this early peak in PCP infections

among the homosexually-infected population is open to debate but most probably
relates to earlier infection with HIV compared to other risk categories. This remains

speculative however since, in contrast to many IDUs, stored specimens of serum
were not available for retrospective analysis.
The incidence of PCP in IDUs remained around the same level between 1989 and

1993. While the time ofHIV acquisition is unclear for those infected through
homosexual or heterosexual contact, it seems likely that a large proportion ofHIV

seropositive IDMs in Edinburgh were infected around the same period, i.e. 1983-
1984 (Robertson, 1986), which would correlate with PCP occurring 6-10 years later

amongst the majority of this group. The latter is broadly similar to figures estimating
disease progression in HIV-infected patients (Ward et al, 1987; Medley et al, 1988,
Bacchetti and Moss, 1989).
The contribution made by PCP to AIDS index diagnoses in this population changed
little between 1985 and 1993. The relative fall seen in 1994 may represent the start of
a change in the pattern of primary AIDS diagnoses. The latter has been observed in
other studies where a decline in the incidence of PCP over time has been attributed to

the use of primary prophylaxis (Montaner et al, 1994; Smith and Orholm ,1994).
This explanation would be less easily applicable to the Edinburgh cohort whose

uptake of PCP prophylaxis did not change significantly over the study period.

Although not significant, a smaller proportion of index diagnoses were due to PCP
between 1991-1994 than between 1985-1990 (Figure 3.3). This finding may be
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multi-factorial and due to a combination of primary PCP prophylaxis and improved
or earlier diagnosis of other AIDS illnesses. If the change in pattern is predominantly
due to better PCP prophylaxis it might be expected to result in a change in AIDS
survival with those patients who are diagnosed after 1990 having a median AIDS
survival which reflects a relative increase in "non-PCP" diagnoses - diagnoses which

might be associated with a more severe degree of immunodeficiency than that which

predisposes to PCP. It is possible, therefore, that any significant decline in the
incidence of PCP as an AIDS index diagnosis in a given population will be
associated with a reduction in AIDS survival.

3.21 Presenting features

The "typical" presentation of PCP in AIDS patients has been described as

comprising several weeks or months of non-specific symptoms, such as fever, fatigue
and weight loss, prior to the onset of exertional breathlessness and unproductive

cough (Hopewell, 1988). The presentation of disease in the population under study
here was clearly different from what might be deemed typical. Notably, a high

proportion of patients had a productive rather than dry cough. The latter might be

expected to reflect the level of cigarette (80%) and cannabis smoking in the

population. Further evidence for this comes from the higher proportion of smokers
who were documented as having a productive cough - although this was not

sufficiently different to be statistically significant.
Some of the respiratory problems presenting in Edinburgh's HIV-infected population
have been previously described in a retrospective review examining admissions prior
to November 1989 (Willocks et al, 1992). The study described a high incidence of
bronchitis in a predominantly pre-AIDS population and would suggest that chronic
or recurrent respiratory symptoms would be evident in this cohort at the time of
AIDS presentation. An atypical presentation of PCP might therefore be expected in

many patients but it is notable that, in this study, the mean duration of respiratory

symptoms was similar to that described elsewhere (Engelberg, 1984). This suggests

that, even in those with long-standing respiratory symptoms, PCP gives rise to a

change in the pattern of symptoms which is recalled in the patient's history.
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Radiological features of PCP are known to vary widely although previous reports
have indicated that a normal chest X-Ray is a rare finding in this condition

(Hopewell and Luce, 1985). Prophylaxis with inhaled pentamidine has been
associated with atypical radiological appearances in PCP (Gaffrey et al, 1990) but no
factors have been determined which might predispose to a normal chest X-Ray. One

possible explanation for the high level (28%) of radiologically normal PCP infections
in this population would be early diagnosis. The latter cannot be directly assessed

although, if it were the case, the incidence of normal X-Rays might be expected to
increase as diagnostic experience increased and an indirect measure of earlier

diagnosis might therefore be taken from an increase in the proportion of normal X-

Rays over time. No significant difference was seen in the incidence of normal X-rays
associated with PCP when comparison was made of the time periods 1985-1990 and
1991-1994. There was, however, a significantly higher proportion of patients with a

first PCP infection who presented with radiological abnormalities when compared to
those with recurrent infection. One possible explanation for this would be earlier

diagnosis in recurrent disease and, while it did not reach statistical significance, the
shorter duration of pre-admission symptoms in the subsequent infection group would

suggest this. The mixed evidence from this study would suggest that a normal chest

X-Ray might be regarded as a fairly common finding in AIDS-related PCP but not

necessarily one related to early disease.

Analysis of the radiological findings from those patients examined prospectively for
PCP showed that an abnormal X-Ray was significantly more common in those

subsequently diagnosed as having PCP (Table 3.7). It follows that radiological
abnormalities may serve as a useful indicator for the need to examine for PCP in

patients with symptomatic HIV infection but the absence of abnormalities on X-Ray
is of no value in excluding the condition. The lack of sensitivity and specificity

provided by the findings on chest X-Ray is reflected in the growing range of
alternative investigations for PCP including pulmonary function tests, radionuclide
scans and Technetium labelled diethylene triamine penta-acetic acid clearance
studies (Miller, 1993; Picard et al, 1987). The need for any such supplementary

investigations would, however, appear to be limited in this population because of the

sensitivity of induced sputum IFAT.
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Arterial blood gas analysis is a widely available and much used investigation, the
role ofwhich is not only to aid PCP diagnosis but to assess the severity of the
condition. Previous studies have demonstrated that a higher early mortality is
associated with a severely depleted p02 (Benner et al, 1987; Antinori et al, 1993)
and in this study the risk of fatal infection was significantly higher in those patients
with a p02 < 8 kPa or pC02 >5.5 kPa. Interpretation of this data must, however, be

tempered by acknowledgement of the small numbers involved - only 15 fatal
infections in 176 episodes.

CD4+ lymphocyte counts are the most frequently measured indicators of immune

deficiency in patients with HIV infection and form the basis for initiating primary

prophylaxis against PCP (MMWR, 1989). A variety of factors, including acute

infection, can result in a transient reduction in the absolute CD4 count (Fei et al,

1993) and it is therefore possible that the values in this study, where sampling was

taken during an episode of PCP, are artificially low. The fact that all patients had
their sample collected at a clinically similar stage in their disease should, however,

negate any effect of acute infection on individual results.
It is notable that six patients had CD4 cell counts of >200, a figure which has been
taken to indicate minimal risk of PCP infection (MMWR, 1989). Validation of these
results would appear to come from the survival figures from this group whose
median survival was considerably longer than the median survival for the whole

population. These six infections (5% of the population) indicate the need for
awareness of PCP as a cause of respiratory disease in HIV-infected patients with a

CD4+ cell count >200/mm3.

3.22 Role of risk factor for HIV acquisition

A question which has been poorly addressed in the literature is the role of risk factor
in determining presentation and outcome of opportunistic infections. To make a

useful comparison it is important that, as here, the population are all managed at a

single centre thereby eliminating the effect of differing standards of treatment

facility. The immediate survival did not differ between the three principal risk

categories and there were only slight differences in the clinical presentation. A higher
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pC02 in IDUs may reflect the use of opiates in this group (with resulting respiratory

depression) or may partly relate to chronic lung disease from the heavy cigarette and
cannabis use in these patients. The short term survival of IDUs was significantly

poorer if a pC02 of >5.5 kPa was recorded. The finding of a higher pC02 amongst

IDUs may therefore serve as both a marker for their drug habit and a poor

prognosticator for PCP.
Pneumothoraces have long been recognised in association with PCP infection (Beers
et al, 1990). Of the ten pneumothoraces recorded only one occurred in a patient from
a risk category other than IDU. This could suggest that the behaviour of IDUs

predisposes them to an increased risk of pneumothorax. It is clearly incorrect to

suppose that other risk categories do not develop PCP-associated pneumothoraces
but it might reasonably be suggested that IDUs, perhaps through their heavy smoking

habit, are more likely to have underlying lung disease which predisposes them to this

complication.
Patient behaviour and attitudes may account for the significant difference in the

uptake of antiretroviral therapy between IDUs and other groups. This difference

appears to have been an important factor in the poorer survival of IDUs compared to
other risk categories since, when those given no antiretrovirals were excluded from

analysis, any difference in survival between the risk categories was eliminated.

3.23 Diagnosis

The previously described limitations in the sensitivity of clinical features and

radiology for the diagnosis of PCP has required the development of additional

diagnostic tools. The use of induced sputum specimens for the detection of

Pneumocystis carinii is an attractive approach to diagnosis as it avoids the need for
more invasive techniques. In comparison to samples collected by broncho-alveolar

lavage (BAL), the sensitivity of induced sputum has been estimated as 70-76%

(Elvin, 1994; Leigh et al, 1994). In the retrospective review of PCP the diagnosis
was based on induced sputum staining in 79% and it is possible that this relatively

high diagnostic yield reflected the population under study. It was statistically evident
that those who presented with a productive cough were more likely to produce an

induced sputum sample from which Pneumocystis carinii was identified. The high

proportion of patients with a smoking history and productive cough should therefore
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have favoured the use of induced sputum in this population. It might further be

argued that induced sputum analysis is particularly valuable in populations with a

high proportion of drug users, virtually all of whom are smokers. The latter,

however, was not statistically borne out in this study which showed no difference in
the proportion of IDUs, compared with other risk categories, who had Pneumocystis
carinii identified in induced sputum.

The sensitivity of induced sputum IFAT was further evidenced by the prospective

study on induced sputum. Over the three month period of the prospective study,
IFAT on induced sputum proved to be 100% sensitive and specific but it is notable
that this level was only achieved by analysis of serial samples. The need for three

samples carries cost implications for this technique which requires physiotherapy as

well as laboratory time. Labour costs have not always been included in cost-analysis
of the diagnostic strategies for PCP (Chouaid et al, 1995).
Before selecting the best diagnostic method for an HIV-infected population it is

clearly important to consider the diagnostic yield of the technique and the cost

implications. In these respects, induced sputum analysis seems an appropriate choice
for the population under study here. The need for additional investigations beyond
induced sputum has been restricted to 22 (14%) of patients with PCP following the
introduction of the currently used IFAT in 1989. Response to a therapeutic trial of
anti-PCP antimicrobials is accepted by the Centre for Disease Control as sufficient

diagnostic criteria for reporting of PCP. The place of investigation beyond induced

sputum IFAT might therefore be called into question. While one study has suggested
that presumptive therapy (in the absence of a laboratory diagnosis) is associated with
a higher case fatality (Beck et al, 1992) other workers have shown no adverse
influence on the outcome of PCP when empirical treatment is compared to treatment

following bronchoscopy (Tu et al, 1993). The population under study here showed
no higher mortality with presumptive therapy and the combination of induced

sputum analysis and presumptive therapy would therefore appear a suitable approach
to the diagnosis of PCP in the HIV-infected population under review at Edinburgh's

City Hospital.
In addition to PCP identification, induced sputum has proved valuable in the
isolation of bacterial pathogens in this population. An earlier study indicated a high
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incidence of bacterial chest infections in the Edinburgh cohort and found that 15% of
42 patients with PCP had bacterial co-infection (Willocks et al, 1992). A broadly
similar figure of 20% was found in this study. The relevance of this finding to

clinical practice is surely to indicate the importance of considering PCP in "at risk"

patients who are diagnosed as having bacterial chest infections. Patient survival was
not adversely affected by bacterial and Pneumocystis carinii co-infection suggesting
that there was no significant delay in the diagnosis and instigation of treatment.

3.24 Treatment

The antimicrobial therapies used have all been well validated in the treatment of PCP

although the combinations of trimethoprim plus dapsone and clindamycin plus

primaquine are generally reserved for mild to moderately severe infection (Wood,

1992). This study demonstrated no survival benefit from any one of the four
treatment regimes. Aside from any differences in cost, the benefit of one treatment
over another would therefore appear to be related to the incidence of adverse effects.
When evaluating any drug regime it is clearly important to distinguish those adverse
effects sufficiently severe to warrant a change of treatment from more minor
reactions which do not require a change in therapy. In this regard, no significant
difference was evident between any of the four first-line regimes although the

relatively small number of patients treated with drugs other than trimethoprim-
sulfamethoxazole may have precluded a statistical difference. The difference did
reach statistical significance when second line therapies were included -

trimethoprim-sulfamethoxazole and pentamidine both being more frequently halted
than the other two regimes.
A high incidence of adverse effects from trimethoprim-sulfamethoxazole has been
described in AIDS patients (Van der Ven et al, 1991) and, as in this study, a

comparable incidence can be expected with pentamidine (Klein et al, 1992). The

frequency of hypersensitivity reactions to trimethoprim-sulfamethoxazole is thought
to vary with CD4+ lymphocyte count such that those with an absolute count of <200

cells/mm (and hence nearly all patients with PCP) are less at risk (Carr et al, 1993).
This is reflected in the incidence (11%) of trimethoprim-sulfamethoxazole rash

reported here which is considerably lower than the estimated incidence of 37-50% in
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all HIV-infected patients (Jung and Paauw, 1994). It is also of note that a comparable
incidence of drug rash was seen with trimethoprim/dapsone and

clindamycin/primaquine combinations. The latter combinations have proven of value
in patients intolerant of trimethoprim-sulfamethoxazole or pentamidine. There is,

however, no evidence that the overall incidence of adverse events is reduced with

either regime.

Although skin rashes and nausea are common with combinations of clindamycin and

primaquine (Wood, 1992), the incidence of severe adverse reactions is lower than
that seen with trimethoprim-sulfamethoxazole (Ruf et al, 1991). This is borne out by
the figures from this study which show that, despite a similar incidence of adverse

events, clindamycin/primaquine was significantly less likely to be halted due to

toxicity than trimethoprim-sulfamethoxazole. The same can be said of

dapsone/trimethoprim combinations although the number here was relatively small
and it is unclear from previous studies whether the substitution of sulfamethoxazole
with dapsone does significantly reduce toxicity (Wood, 1992).
The addition of steroid therapy to antimicrobial treatment of PCP has been
recommended for severe infection since 1990 (Montaner et al, 1990). As a result, 48

episodes of PCP from this study have been treated with steroids. It has been noted by
some authors (Aguiar et al, 1991; Bozzette et al, 1990) that the incidence of

hypersensitivity reactions may be reduced in patients taking steroids but this was not

supported by the findings here.

3.25 Survival

The mortality from PCP was not influenced by the choice of treatment and could not
be predicted for by a single clinical or laboratory variable. An early study which

attempted to identify poor prognosticators in PCP infection found that repeated

infection,, leucocytosis, hypoxia and hypocapnia were all associated with an

increased risk ofmortality (Kales et al, 1987). Only hypoxia was noted to be
associated with a poorer outcome in this study. It is feasible that opiate use in this

population would, through respiratory depression, reduce the incidence of

hypocapnia which in Kales study was perceived as evidence of tachypnoea.
There is inevitably some dispute over the most useful prognosticators for PCP
survival - radiological, clinical or laboratory. It seems probable, however, that even
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the most well validated - such as hypoxaemia - may become less useful with time
since improvements in medical care are altering outcome in severe disease (Friedman
et al, 1991).

Patients with a primary episode of PCP which has been their index AIDS diagnosis

are, clinically, at the same stage in their illness. Follow-up of these patients, all of
whom are cared for at the one centre, should be able to identify factors which
influence length of survival. Those factors which influence long term survival

following PCP are likely to differ from the clinical features of the infection which are

of value in immediate prognosis. An early study of this subject suggested that this
was not necessarily the case and that radiological changes, hypoxia and features on

lung biopsy could predict long term survival (Brenner et al, 1987). The results of this

study were, however, based on analysis of only 43 patients and, when comparison
was made according to presenting features, differences in the survival curves were
maximal in the two months immediately after PCP diagnosis and less so in the long
term.

No consistent evidence has emerged that long term survival beyond PCP is

significantly affected by the severity of the acute infection. It must be acknowledged
that the cohort under study here includes only those patients whose PCP could be
treated without ITU facilities - although only two patients were identified who were

excluded from analysis by virtue of the need for assisted ventilation in an ITU. It is

possible that some markers for severe infection (such as the need for assisted

ventilation) may be useful in predicting the prognosis of PCP survivors but that such
features are absent from this group of patients.
The overall median survival of 24 months in this group of patients compares

favourably with that reported from other studies (Lemp et al, 1990; Lundgren et al,

1995) and may reflect the exclusion of ITU patients. Attempts to identify those
factors relevant to long term survival have concentrated on the impact of zidovudine
or other antiretrovirals, secondary PCP prophylaxis and increasing experience of the
disease. Persuasive evidence already exists for improved survival amongst those

given zidovudine following primary PCP (Fischl et al, 1987, Lundgren et al, 1995)
and the relatively small number of patients in this study would support such a

finding. The benefit of zidovudine over no treatment is not statistically significant if
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patients have received at least three months of zidovudine before their primary PCP
infection (Lundgren et al, 1995). This appeared to be the case here - although it must
be acknowledged that the number of patients pre-treated with zidovudine (only 19)
was probably too small to provide useful information on comparative survival with
the other, larger, groups i.e. untreated and post-PCP treated.
Trends for improved survival may reflect better diagnosis and treatment or better
aftercare. The former might be expected to change as experience of the condition is

gained while better care post-PCP should reflect the introduction of new therapies

against HIV and opportunistic infections. Both of these effects should be evident if
survival is analysed according to year of first PCP diagnosis. It might therefore be

regarded as disappointing that improved short or long term survival was not evident
in this patient group when comparison was made of the time periods 1985-1990 and
1991-1994. The reasons for this are not obvious but it is certainly true that only a

minority of patients were diagnosed before 1987 i.e. in the pre-zidovudine era. To
that end, any benefits of zidovudine are not likely to be evident. Furthermore, the
size of the population in each group may have been too small to demonstrate a subtle
difference in survival between the two periods.
In terms of experience, the number of patients cared for may not have been sufficient
to show a temporal improvement in short term survival with enhanced experience of
the condition. Furthermore, those patients in whom the disease was sufficiently
severe to require ITU support were not included and it is this particular group in
which enhanced experience has been thought most beneficial (Friedman et al, 1991).
In this study, none of the clinical features present during acute infection have proven

valuable in predicting survival following PCP. The lower CD4h lymphocyte count in

patients with pneumothorax call into question the place of pneumothorax as a marker
for shortened survival. The finding that IDUs have the poorest outcome of all risk

categories, significantly worse than that of heterosexually infected patients, may be
surmised as reflecting their lower uptake of antiretroviral agents post-PCP. The latter
is supported by the finding that any survival difference is lost if the analysis includes

only those who took antiretrovirals. Whether behavioural factors, such as chaotic

drug use, also contribute to a decreased survival in IDUs group is unclear from the
data presented.
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Cytomegalovirus Disease

4.1 Introduction

The reactivation of cytomegalovirus (CMV) infection in patients with advanced
HIV-related immunodeficiency is now widely recognised (Jacobson and Mills, 1988;
Peters et al, 1991). CMV retinitis is the commonest manifestation of the disease,

accounting for around 85% of presentations with oesophagitis (9%), colitis (7%) and

encephalitis (1%) very much less frequent (Gallant et al, 1992). In this chapter the

presentation and outcome ofCMV disease in the cohort under study is presented.
The effect ofCMV disease on patient morbidity and survival is examined by means

of comparison with a control group of patients from the same cohort. In particular,
the following aspects ofCMV disease are examined
• The incidence of CMV disease in the cohort under review and in the different risk

categories associated with the acquisition ofHIV infection.
• The rate of progression to CMV disease in HIV-seropositive patients with

evidence of past CMV infection and advanced immunodeficiency.
• The clinical features ofCMV disease in AIDS patients and their relationship, if

any, to disease outcome and survival.
• Tolerance ofCMV therapy in the study cohort.
• Comparative morbidity and mortality of patients with CMV disease and CMV

seronegative patients.

4.2 Materials and methods

The case records were reviewed ofHIV-seropositive patients who attended

Edinburgh's City hospital before the end of 1994. Data was collected from those

patients with an antemortem diagnosis of cytomegalovirus (CMV) disease. A

diagnosis ofCMV retinitis was based on the characteristic retinal appearances -

either a peri-vascular yellow-white retinal lesion frequently associated with
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haemorrhage or a focal white granular infiltrate , often without haemorrhage (Bloom
and Palestine, 1988). These diagnoses were confirmed by a consultant

ophthalmologist. Involvement of the gut by CMV infection was based on clinical and

biopsy evidence. An antemortem diagnosis ofCMV encephalitis was made if an

improvement in the encephalopathic features occurred in response to anti-CMV

therapy or if the diagnosis was subsequently confirmed at autopsy.

Information was recorded on a pro-forma (appendix 4) and collated onto a database

as described in chapter 2 section 2.3. The time of CD450 was taken as the first of two
consecutive dates when the patients absolute CD4+ lymphocyte count was less than

or equal to 50/mm . The proportion of time spent in hospital post-CMV diagnosis
was calculated as a percentage of the survival time beyond CMV. For those patients
with an AIDS index diagnosis preceding CMV disease, the same calculation was

made for the post-AIDS but pre-CMV period. The findings at autopsy were recorded
where available.

A control group of patients who were seronegative for CMV, and without any

diagnosis ofCMV disease, were selected from 249 AIDS patients under review. The

group was matched to the study group by age, gender, antiretroviral therapy and year

of AIDS diagnosis. The following information was recorded from the control group:

survival beyond AIDS, survival following CD4:'0 and percentage time hospitalised

following AIDS diagnosis.

The survival following AIDS and CD450 was also available from 80 CMV

seropositive patients who did not develop clinical CMV disease but whose progress

had been followed to death. This group were used for comparative survival studies
with the patients who had been diagnosed with CMV disease antemortem. The rate

of progression to CMV disease was estimated using Kaplan-Meier analysis ofCMV

seropositive patients.
The methods used for statistical analysis were the same as those described in chapter

3, section 3.4.
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Results

4.3 Disease sites and incidence

An antemortem diagnosis ofCMV disease was made in 39 patients as follows: 36
with CMV retinitis, 1 with CMV colitis, 1 with CMV oesophagitis and 1 with CMV

encephalitis. In addition, CMV disease was diagnosed at post-mortem in 13 patients.
The sites of infection are shown in Table 4.1. The incidence ofCMV disease

diagnosed in the AIDS cohort under review was 39/249 (16%).
At the time of data collection, 47 patients from the City hospital AIDS cohort had

undergone post-mortem examination. This included four patients who had been

diagnosed with CMV disease in life and 13 in whom the diagnosis was first made at

autopsy. The overall incidence ofCMV disease from post-mortem data was therefore
17/47 (36%). Put another way, 13/52 (25%) cases ofCMV disease were diagnosed
for the first time at autopsy.

Table 4.1

Site ofCMV infection at post-mortem in 13 patients

Site Number of patients

Disseminated - including retina CNS, 6
adrenal glands, GI tract and lungs
Adrenals 3

Lungs 2

CNS 2

Thyroid 1

4.4 Patient demographics

There were 32 male and 7 female patients with CMV disease with and age range of
25-67 years (median = 36 years). The risk categories for HIV infection were as

follows: 25 homosexually-infected men, 12 infected through IDU and two

heterosexually infected. The incidence ofCMV disease according to risk category
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was calculated as a proportion of patients from each category who had ever had a

CD4+ cell count of less than 50/mm3. A significantly higher proportion of

homosexually infected men (25/55 - 45%) than IDUs (12/98 - 12%) or

heterosexually-infected patients (2/23 - 9%) who had a CD4F lymphocyte count <
3 r*

50/mm developed CMV disease antemortem (p<0.001). If the same calculation was

made including only those patients who were seropositive for CMV, the following
results were obtained: 25/51 (49%) homosexually-infected men, 12/57 (21%) IDMs
and 2/17 (12%) heterosexually-infected CMV seropositive patients with a CD4+

lymphocyte count <50 /mmJ developed CMV disease. The difference was again

significant with a higher proportion of homosexual men developing CMV disease

(p=0.001).

4.5 Clinical Features

CMV disease was the index AIDS diagnosis in eight patients (20.5%). The range of
index diagnoses is displayed in table 4.2. The relationship between CMV disease and
other AIDS diagnoses is illustrated in Figure 4.1. There was no significant year to

year variation in the number ofCMV diagnoses and categorical analysis indicated no

difference in the amount ofCMV disease diagnosed between 1985-1990 - 14 cases in

94 new AIDS patients (15%) and 1991-1994 - 25 cases in 145 new AIDS patients

(17%). The incidence ofCMV as an index AIDS diagnosis did not differ with time.

Table 4.2

AIDS index diagnoses in patients who developed CMV disease

Diagnosis Number of patients

Pneumocystis carinii pneumonia 22

CMV retinitis 6

Oesophageal candidiasis 4

Kaposi's sarcoma 2

CMV colitis 1

CMV encephalitis 1

Cerebral toxoplasmosis 1

Extra-pulmonary tuberculosis 1
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Figure 4.1

Annual incidence ofCMV disease (index and non-index AIDS diagnoses) and non-

CMV index AIDS illness

No.of patients

60

50

40

30

20

10

0

Ham index aids

■ non-index CMV

H] index CMV

85 86 87 88 89 90 91 92 93 94

year ofAIDS diagnosis

The patient with CMY encephalitis presented with a two month history of worsening
confusion and unexplained fevers. The CT scan of head showed cerebral atrophy and
the diagnosis was based on a marked improvement in cerebration following two

weeks treatment with ganciclovir (dihydroxy-2-propoxymethyl-guanine). The

changes of CMV encephalitis were confirmed at autopsy.

One patient presented with a two week history of anorexia, dysphagia and vomiting.
At endoscopy, he was found to have oesophageal ulceration with CMV inclusion
bodies seen at biopsy. The symptoms improved after two weeks of parenteral

ganciclovir.
The patient with a diagnosis CMV colitis had presented with two months of
diarrhoea and abdominal pain and was found to have a haemorrhagic colitis at

sigmoidoscopy with changes ofCMV disease on biopsy. He responded initially to

ganciclovir treatment but suffered two relapses requiring further therapy.
The clinical features of the remaining 36 patients, all of whom were diagnosed with
CMV retinitis, are summarised in Table 4.3. The visual disturbance was described as

blurring of vision by 18 patients, "blind spot" by 7 patients and "floaters" by one.
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Those who were diagnosed before developing visual symptoms had their disease
detected on fundoscopy by a physician. There was no difference in presentation

according to risk category for HIV infection - 6 of 23 (26%) homosexually -infected
men and 4 of 11 (36%) IDUs were diagnosed before the onset of visual symptoms.

Similarly, the use of antiretrovirals did not differ between the three risk categories -

5/11 (45%) IDUs, 12/23 (52%) homosexually-infected and 2/2 heterosexually-
infected were taking antiretrovirals at the time of presentation. Long-term acyclovir,
in a dose of >/= 1600 mg daily, was taken by 6/23 (26%) homosexually-infected men

and only 1/11 (9%) IDUs but the difference did not reach statistical significance.

Table 4.3

Presenting features of 36 patients with CMV retinitis

Feature Patient number

Previous AIDS illness 28

Number receiving antiretrovirals 19
Number receiving acyclovir for > 3 months 7

No visual symptoms 10

Symptoms affecting one eye 20
Disease affecting one eye 26

Symptoms affecting both eyes 6
Disease affecting both eyes 10
Headache 4

Median (mean)duration of visual disturbance 5 (7.5) Days (range 0-28)
Median (mean) CD4+ lymphocyte count

CMV IgG positive
CMV isolation in urine or sputum

10(16) cells/mm3 (range 0-85)
35

12
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4.6 Laboratory features

The mean and median CD4 lymphocyte counts for patients with CMV retinitis are

shown in table 4.3. The median CD4+ count for all patients was 10 cells/mm3 with a

mean cell count of 17/mm . Ten patients on no antiretrovirals had a higher mean
CD4+ count (mean = 30, SD = 25) at presentation than 20 patients who were taking
antiretrovirals (mean =12.5, SD = 19) or nine who had previously taken at least three
months of such treatment but had stopped before presentation (mean = 14, SD = 6).
This difference was barely significant (p=0.05). There was no difference between the
mean CD4+ cell count of seven patients who had taken at least three months of >/=
1600 mg acyclovir daily (mean = 16, SD = 17) and the remaining 29 patients (mean
= 20, SD = 30).

Serology against CMV was positive in 38 of 39 patients with an IgG titre of between
I in 64 and 1 in 1028 at the time of presentation. CMV was isolated from the urine in
II patients and from sputum in one patient. The overall prevalence of positive CMV

serology in the study cohort was 70% but only 61% (297/487) of IDUs were

seropositive compared to 81% (94/116) heterosexuals and 92% (112/122)

homosexually-infected men. The seroprevalence for CMV was significantly lower

amongst the IDU population compared with the other risk categories (p=0.012)

The mean neutrophil count prior to anti-CMV treatment was 2.5x109 cells/1 (SD =

1.5). This did not differ significantly between those receiving antiretrovirals and the
rest. Patients with a previous AIDS illness had a significantly higher neutrophil count
at the time of their index diagnosis (mean = 4.6, SD = 2.49) than at the time ofCMV

presentation (mean = 2.5, SD = 1.6; p<0.001).

4.7 Treatment and outcome ofCMV retinitis

The treatment of those patients with CMV disease other than retinitis has been
referred to already. All of the 36 patients with CMV retinitis received some anti-
CMV therapy but one patient was non-compliant with treatment and in three patients,

therapy was withdrawn before death because of a clinical deterioration. Ganciclovir
induction and maintenance treatment was administered intravenously. Patients

received a dose of lOmg/kg ganciclovir daily as induction therapy for 2-3 weeks
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followed by maintenance treatment with 5mg/kg/day. The dose of foscarnet

(trisodium phosphonoformate hexahydrate) ranged from 120 - 200 mg/kg daily for
induction and maintenance. The choice of induction regime was as follows -

ganciclovir in 32 patients, foscarnet in two patients and dual therapy with ganciclovir
and foscarnet in two patients. Seven patients had their induction regime changed
from ganciclovir - four because of disease progression despite ganciclovir and three
because of the drug's adverse effects. Initial maintenance therapy was with

ganciclovir alone for 29 patients, foscarnet alone for two patients and combination

ganciclovir plus foscarnet for five patients. The changes in haematological indices

during induction therapy are summarised in table 4.4. A significantly lower mean

neutrophil count and haemoglobin was evident if analysis was based on all patients
treated or only those (34 patients) given induction regimes which included

ganciclovir. Four patients developed a pancytopenia during induction treatment.

Concomitant zidovudine use was present in 6/13 (46%) patients who developed a

neutrophil count <1x109/l after starting ganciclovir and 13/21 (62%) patients who did
not (p=0. 713).

Table 4.4

Changes in laboratory features during induction therapy for CMV retinitis

Laboratory feature Pre- Post-Induction Statistic

Induction

Neutrophil count <lxl09 5 13 p=0.03
Mean neutrophil count (SD) 2.5 (+/- 1.54) 1.4 (+/- 0.66) p<0.001
Mean haemoglobin (SD) 113 (+/- 12.7) 107 (+/- 14.9) p-0.012

Mean Platelets (SD) 166 (+/- 82) 149 (+/- 84) p=0.17

Patients with Creatinine >110 umol/1 2 5 p=0.49

Five patients had abnormally high serum creatinine during induction therapy but two
had begun treatment with high levels. The three who developed renal impairment

during induction therapy were given regimes which included foscarnet. One patient

developed penile ulceration while receiving foscarnet.
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Administration of anti-CMV therapy was made via short-term venous access

(venflon or butterfly needle) in 14 patients and long-term central venous access in 22

patients (16 by "tunnelled" central lies and six by "Port-A-Cath" lines connected to a

subcutaneous reservoir). For those with long-term lines, seven (32%) required

replacement of the line during the course of treatment - five due to infection and two
due to line occlusion. In addition, two patients developed infections which were

successfully treated without a change of line. Line infections were caused by

Staphylococcus aureus in six patients and Streptococcus faecalis in one. The
incidence of complications did not differ significantly between the three risk

categories for HIV infection and there was no significant difference in the mean

CD4+ lymphocyte count or neutrophil count between those who developed line
infections and those who did not. Amongst those with long-term lines, infection

developed in 4/15 (27%) patients with a neutrophil count >/= Ixl09/1 and 3/7 (42%)
with a neutrophil count < lxl 09/l (p= 0.789).
The median time to develop a line complication was 20 weeks (range 2-40 weeks)
and a history of line complication was not associated with significant change in post

CMV survival. Furthermore, the use of short-term or long term venous access for

drug administration did not influence the survival curves post-CMV.
Thirteen patients (36%) had a relapse of their CMV retinitis while on maintenance

therapy, two of whom suffered two relapses. Relapse was diagnosed on

ophthalmology review in eight patients and by self-referral, following a deterioration
in vision, in five patients. The presenting features and treatment of patients who

developed relapses are shown in table 4.5. The median time to relapse was 10 weeks
after staring maintenance therapy (range 2-32 weeks). Two patients developed retinal
detachment.

The visual acuity of all patients at the time of death is summarised in table 4.6. There
was no significant difference in the survival curves according to the visual acuity at

death and the proportion of patients surviving more than six months was no different
in the blind group (8/14 - 57%) than in the remainder (12/22 - 55%),p=0.879.
Four patients underwent post-mortem examination. In addition to retinitis, CMV

encephalitis was evident in two, ileitis in one and disseminated infection of the lungs,

adrenals, gut and nervous system in one.
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Table 4.5

Comparison of relapsers and non-relapsers for CMV retinitis

Feature CMV Relapse

(13 patients)

No Relapse Statistic

(23 patients)

Visual symptoms at presentation 10
Mean CD4 count at presentation 9.5 (7.6)

(SD)
Median survival beyond CMV 9 months
Maintenance ganciclovir 10

monotherapy

16

19.4 (23.4)

8 months

19

p=0.931

p=0.074

p=0.324

p=0.981

Table 4,6

Visual Acuity at death in 36 patients

Visual Acuity Number

Unchanged from CMV presentation 12
Reduced compared with presentation 10
Blind one eye 8
Blind both eyes 6

4.8 Hospitalisation pre and post CMV retinitis

For 28 patients with an AIDS diagnosis preceding CMV retinitis, the amount of time

spent in hospital was calculated as a proportion of the time between index AIDS and
CMV retinitis. This was compared with the time spent in hospital beyond CMV
retinitis. Time in hospital post-CMV was not dependant on the need for CMV
treatment since patients with CMV disease are treated with intravenous therapy at

home or as outpatients.
Patients spent 2-46% of their post AIDS and pre-CMV time in hospital (mean 12.5%,
SD = 11.4) compared with 13-100% (mean 43%, SD = 26.8) of post CMV time. The
difference between these means was highly significant (p<0.001). Analysis of time
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spent in hospital was also made according to the length of time between AIDS and
CMV (table 4.7) or post-CMV survival (table 4.8). There was no difference in the
amount of post-AIDS/pre-CMV hospitalisation between the three groups in table 4.7.

However, those surviving less than six months beyond CMV retinitis spent a

significantly higher proportion of their time in hospital than those who survived for
six or more months (table 4.8). The sixteen patients with a CD4+ cell count

3 •<10/mm spent a similar proportion of post-CMV time in hospital (mean = 40.4%,
SD = 25) to the 20 patients who had a CD4+ cell count of >/= 10/mm3 at the time of
CMV diagnosis (mean = 47.4, SD = 28; p=0.43)

Table 4.7

Proportion of time spent in hospital after AIDS and before CMV by 28 patients with

CMV retinitis

Time from AIDS to No. of Mean percentage time in Statistic

CMV patients hospital (SD)
< 12 months 11 16.5 (10.8)
12-23 months 10 12.1 (13.7) *0 II O 00

24 months or more 7 6(3.1)

Table 4.8 Proportion of time spent in hospital after CMV retinitis

Time CMV to death No. of Mean percentage time in Statistic

patients hospital (SD)
< 6 months 13 *67 (32.5)
6-11 months 11 36.5(13.9) *p <0.001
12 months or more 9 24.3 (8.7)

AIDS diagnoses, subsequent to CMV retinitis, were made in 13 patients (36%).
Disseminated Mycobacterium avium complex was the diagnosis in eight, CMV

encephalitis in two, Pneumocystis carinii pneumonia, cerebral toxoplasmosis and
cerebral B-cell lymphoma in one patient each. Those patients with a later AIDS
illness spent a similar proportion of post CMV time in hospital (mean = 43%, SD =

23) to those with no later AIDS event (mean = 45%, SD = 29; p=0.882)
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4.9 Survival from CMV retinitis

The median survival from CMV retinitis was nine months (Figure 4.2). The inclusion
of the three patients with CMV disease other than retinitis did not affect this figure.

Kaplan-Meier analysis according to risk category for HIV infection showed no

significant difference in the survival curves of the three risk groups - median survival
8 months in IDUs and 9 months in homosexually-infected patients (p=0.541).

Similarly, survival was no different for those with a CD4+ lymphocyte count

<10/mm3 at the time of being diagnosed with CMV retinitis (20 patients, median
survival = 8 months) and those with a count of 10 or more (16 patients, median
survival = 9 months)p=0.474.

Figure 4,2

Survival from CMV retinitis in 36 patients
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Patient group Month Risk set Cumulative Cumulative SE %
deaths rate %

CMV retinitis 0 36 0 0 0
6 23 12 34.3 6.7
12 9 26 74.3 7.3
18 4 30 85.8 5.9
24 1 33 96.5 3.4
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The presenting features of CMV retinitis did not appear to affect survival. Those who

presented with symptoms affecting one or both eyes did not have a survival curve
different from those who were diagnosed on screening without any visual
disturbance - median survival = 9 months for both (p=0.969). In addition, those who
had a history of visual disturbance for one week or more before presentation (16

patients with a median survival = 9 months) had a similar survival curve to the other
20 patients - median survival = 7 months (p=0. 745). Survival did not differ

significantly between the 13 patients who had an additional AIDS illness subsequent
to CMV retinitis (median survival 8 months) and the other 23 patients (median
survival 9 months ; p=0.526).
A comparison of survival in the 28 patients with a previous AIDS index diagnosis
showed that those who had been hospitalised for >10% of the period between AIDS
index and CMV (12 patients) had a significantly poorer CMV survival than the
remainder - p<0.05 (Figure 4.3). No other factor was identified which was

significantly associated with a better or worse survival in the population under study.
Seven patients who received foscarnet as part of their therapy had a similar survival
curve (median = 7 months) to 26 patients who did not (median survival = 7 months;

p=0.894).
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Figure 4.3

Survival according to proportion of time in hospital after AIDS and before CMV
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4.10 Comparison of patients with CMV disease and seronegative controls.

The features of the CMV disease patients and their historical controls are shown in
table 4.9. The only feature which could not be controlled for was the risk category
for HIV infection. This reflects the high seroprevalence ofCMV in homosexual men
and the difficulty in finding seronegative controls for this group.
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Table 4.9

Features ofCMV patients and seronegative controls

Feature CMV patients Controls Statistic

(N=39) (N=39)

Mean age (SD) 36 (7.7) 34(5.1) ^3IIO to

Male:Female 32:7 32:7 P=1
IDM:Homosexual:Heterosexual 12:25:2 30:7:2 p<0.001
Antiretroviral therapy 29 32 p=0.58
PCP as index diagnosis 22 25 p=0.49

The survival of patients beyond their index AIDS diagnosis was similar for the two

groups (Figure 4.4). The median AIDS survival for those who developed CMV
disease (including those in whom this was the index diagnosis) was 18 months while
AIDS survival in the control group was 14 months (Mantel - Haenszel comparison of
survival curves: p = 0.495).
When the same comparison was made for survival beyond the time of CD4"°, the
survival curves for the two groups appeared similar (Mantel - Haenszel comparison:

p=0.736). The median survival in the CMV group was 22 months and median
survival in the controls was 21 months.

The amount of time spent in hospital after the first AIDS diagnosis was measured as

a proportion ofAIDS survival for the patients in each group. The proportion of time

spent in hospital ranged from 6 to 92% in the CMV patients and 4 to 95% in the
controls. The mean of these figures was 27.2% (SD = 20.4) for the CMV patients and
23.2% (SD = 22.9) for the controls. A comparison of the means showed no

significant difference between the groups (p=0.419).

Kaplan-Meier analysis of all (118) CMV seropositive patients who had reached
CD450 with the 36 seronegative controls showed no significant difference in the
survival curves from AIDS or CD450 for the two groups. Median survival beyond
AIDS was 17 months in the seropositive group and 14 months in the controls

(p=0.358). CD450 survival was 18 months in the seropositive group and 21 months
in the controls (p=0.322).
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Figure 4.4

AIDS survival for CMV disease patients and matched controls
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Patient group Month Risk set Cumulative Cumulative SE %
dead rate %
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4.11 Progression to CMV disease in seropositive patients.

The risk ofCMV disease was analysed by Kaplan-Meier analysis of 118 CMV

seropositive patients who had been followed to death. Thirty-eight of these patients
had been diagnosed with CMV disease while the remaining 80 had no antemortem

diagnosis of this condition. Progression to CMV disease after an AIDS index

diagnosis is shown in figure 4.5. After 48 months of follow-up beyond the time of
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their index AIDS illness, 50% of seropositive patients had developed clinical CMV
disease. There was an incidence of 12 % CMV disease at 12 months, 23% at 24

months and 42% at 36 months. Similar results were obtained if CD450 was taken as

the starting point for follow-up. After 12 months, 16% of patients had developed
clinical CMV disease with the figure rising to 28% at 24 months, 47% at 36 months
and 50% by 46 months. If the same analysis was made according to the patients risk

category for HIV infection, seropositive IDUs had a slower progression to CMV
disease than homosexually -infected men. The progression curves from the time of
CD4"'0 for the two groups are shown in figure 4.6. After 30 months of follow-up,
18% of IDMs and 40% of homosexually-infected men had developed CMV disease
and the difference between the two curves was significant (p=0.05). A difference
was also seen ifAIDS was taken as the starting point (25% IDUs and 46%
homosexuals with CMV disease after 30 months) but Mantel-Haenszel comparison
of the curves did not reach statistical significance (p=0.2). The survival from CD4M)
did not differ significantly between CMV seropositive IDUs (median survival = 17

months) and CMV seropositive homosexual men (median survival = 18 months) -

p=0.15.

The overall survival beyond AIDS and CD450 did not differ between seropositive

patients with CMV disease and those who remained disease free. The median AIDS
survival was 18 months post-AIDS for the CMV disease group and 19 months for the
rest (Mantel-Haenszel comparison, p=0.66). The median survival beyond CD4M)
time was 17 months for the CMV disease patients and 18 months for the remainder

(Mantel-Haenszel comparison,p=0.477)
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Figure 4,5

Progression from AIDS to CMV disease in CMV seropositive patients
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Figure 4,6

Progression from CD450 to CMV disease in CMV seropositive IDUs and homosexual

men
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Discussion

4.12 General comments

The incidence ofCMV retinitis diagnosed antemortem in the study cohort constituted
92% of the CMV disease in this population. The range of post-mortem diagnoses of
CMV disease (table 4.1) indicate the virus' propensity for disseminated infection in
the immunodeficient. Retinitis may be diagnosed most frequently as it is the first site
to produce symptomatic disease or give rise to diagnostic changes on examination.
The significantly higher proportion of homosexual men, compared with other risk

categories, who developed CMV disease has been documented before (Cheong et al,

1992). This has been attributed to the higher CMV seroprevalence among

homosexual men and it is certainly true that significantly more homosexual men and

heterosexually-infected patients than IDUs from the study cohort are CMV

seropositive and at risk from disease.
It is known that the risk ofCMV disease increases dramatically when the total CD4+
lymphocyte count falls below 50 cells/mm3 (Pertel et al, 1992; McCutchan, 1995). It
would be expected, therefore, that the incidence of CMV disease in any group of

patients will increase if patient survival beyond CD4'u is prolonged (assuming the
absence of effective CMV prophylaxis). There was no evidence of a rise in CMV
disease over the study period suggesting that there had been no change in the length
of time that patients are at most risk ofCMV disease.
The incidence ofCMV as an AIDS index diagnosis did not change for the two time

periods 1985-1990 and 1991-1994. Furthermore, year by year categorical analysis
showed no significant change in index CMV disease during recent years. The latter

may be considered evidence of a failure to prevent AIDS illnesses which occur at an

earlier stage of immunodeficiency - and hence a failure to delay AIDS until such a

time in the illness that the patient becomes susceptible to CMV disease. The lack of

change in index CMV diagnoses is not much different from the experience of larger

populations. Analysis of the multicentre AIDS cohort showed a sharp fall in the
incidence of PCP between 1987 and 1991, a marked rise in many other opportunistic
infections over the same period, but only a slight rise in the incidence of index CMV

diagnoses (Munoz et al, 1993).
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4.13 Presenting features

The presentation ofCMV retinitis was typical of that which is described in this
condition (McCutchan, 1995) with blurring of vision, peripheral blind spots and
"floaters" the dominant symptoms. Bilateral eye disease may occur in upto 35% of

patients at presentation (Jabs et al, 1989) and was evident in 28% of this population.
Presentation with symptomatic or asymptotic disease did not differ between the

principal risk categories, suggesting that screening for early disease was as effective
in IDUs as it was in other patients. There was a higher level of acyclovir use in the

homosexually-infected group but the difference was not significant. The use of high-
dose acyclovir to suppress CMV retinitis has been proposed (Sha et al, 1991) but was
not recommended to the population under study - all of whom were taking acyclovir
as prophylaxis against recurrent mucocutaneous Herpes simplex. The efficacy of

acyclovir as CMV prophylaxis could not be assessed because of incomplete data on

the use of this drug in the population at risk from CMV disease, many of whom
would take it on an ad hoc basis.

CMV serology has been found to be unhelpful in the diagnosis of disease (Lazzarotto
et al, 1992). In the city hospital cohort, it has been used only to identify patients with

past infection, at risk of recurrence, and was positive in 97% of patients who

developed disease. The isolation ofCMV from body fluids, as was the case in 31%
of patients in this study, is also of doubtful value in diagnosing CMV disease since
CMV viraemia and viruria occurs in many AIDS patients without CMV retinitis

(Bloom and Palestine, 1988). The diagnosis in the patients reported here was

therefore based on clinical features in the retinitis patients, presentation and response

to therapy in the encephalitis patient and biopsy evidence in patients with gastro¬

intestinal CMV disease. All of these diagnoses were, however, supported by

laboratory evidence of severe immunodeficiency.

4.14 Treatment

The benefits of different CMV therapies were difficult to assess from this study as

treatment was given to all patients with the majority receiving ganciclovir in the first
instance. The efficacy of ganciclovir (Harris and Mathalone, 1987; Spector et al,
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1993) and foscarnet (Fanning et al, 1990) in CMV retinitis is well established and the

response to each drug appears to be similar (Moyle et al, 1992). The choice of

therapy in the study cohort was related to the personal preference and experience of
the prescriber rather than an existing protocol.
In addition to its anti-CMV activity, foscarnet inhibits the replication ofHIV (Kaiser
et al, 1995) and it might therefore be expected that a survival benefit would be seen

in those treated with this drug. This was not the case here although the number of

patients given foscarnet (7/36) and the variable dose and duration of this treatment
would mean any survival benefit would have to be very marked before being
detected by this retrospective study. Larger, prospective studies comparing

ganciclovir and foscarnet have given conflicting results. Improved survival with
foscarnet has been shown (Meinert et al, 1992; Studies ofOcular Complications,

1992) but a lack of benefit is also reported (Moyle et al, 1992).
Adverse effects are well recognised with ganciclovir and foscarnet. Marrow toxicity
is the most commonly encountered serious adverse effect with ganciclovir and may

preclude its use (Bloom and Palestine, 1988) or require withdrawal of concomitant
zidovudine therapy (Peters et al, 1991). Although a neutrophil count of<lxl09/l was
a common finding after starting therapy (36% of patients), it was not associated with
increased line infection or shortened survival. Furthermore, the incidence of

ganciclovir-associated neutropenia was not increased by concomitant use of
zidovudine. It has been suggested that zidovudine is a major risk factor for the

development of neutropenia and that all antiretrovirals should be withdrawn during
the period of induction therapy and only reintroduced ifmarrow toxicity does not

develop (Spector et al, 1993). Such a philosophy would not be supported by the

present study.
Tolerance of foscarnet was difficult to assess retrospectively because of the relatively
small number of patients and the fact that only two of them received foscarnet

monotherapy from the outset. The risk of renal impairment is well known in relation
to foscarnet (Walmsley SL et al, 1988) and was borne out in this study although the
numbers involved were such that they rendered this observation little more than
anecdotal.
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The method by which intravenous therapy was administered changed over the time
of the study with disposable access (venflon or butterfly needle) used exclusively

prior to 1990 and not beyond 1992. The incidence of infections associated with long-
term lines (23%) approximates to that reported elsewhere (Moyle et al, 1992) and

suggests that this hazard is no more prominent in those populations which include a

high proportion of IDUs.

Relapse of CMV retinitis, manifest by progression of retinal changes with or without
a decrease in visual acuity, occurs despite maintenance therapy. Early studies
estimated that at least 50% of patients would develop a reactivation ofCMV retinitis

despite treatment (Holland et al, 1987) with the suggestion that maintenance therapy

delays but does not prevent reactivation. It would follow that the risk of reactivation
increases with patient survival but this has not emerged from other studies, or from
this one, where post-CMV survival was similar in relapsers and non-relapsers. The
median time to reactivation of retinitis is similar in this study to that which has been

previously reported (Moyle et al, 1992; Peters et al, 1991).

4.15 Survival

The use of survival statistics fails to take into account the morbidity associated with

any AIDS illness. In this study, time spent in hospital was used to measure disease

morbidity. The latter is clearly limited in its accuracy since there are non-medical

factors, such as social or psychiatric problems, which can influence the need for

hospitalisation. It must be acknowledged that the matching of a control group is not
able to take account of such social or psychiatric problems but will be based on

medical and demographic features only. It is not right to say, however, that CMV
treatment itself is necessarily associated with prolonged hospitalisation since the
intravenous therapy is delivered at home or in the outpatient setting.
As might be expected, the proportion of time spent in hospital increased significantly

following the diagnosis ofCMV retinitis. This increase was most marked in those

patients who survived less than six months beyond CMV, indicating a higher

morbidity in those with shorter survival.

Comparison between the CMV and control groups showed no difference in the

proportion of time spent in hospital following AIDS. The morbidity from AIDS, as
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measured by the time spent in hospital, does not therefore appear to be any greater in
those patients who develop CMV disease during their illness.
Survival from CMV retinitis in this study was very similar to that previously reported

(Harb et al, 1991; Moyle et al, 1992). There was no trend for improved survival in
recent years. Presenting clinical and laboratory features were of no value in

predicting early mortality although survival was poorer in those with a higher pre-
CMV morbidity, as judged by the level of hospitalisation after AIDS but before
CMV. It must be acknowledged that the small numbers involved may have obscured
a significant survival effect related to clinical or laboratory parameters - such as risk

category for HIV acquisition or severely depleted CD4 cell count.
The fact that AIDS and CD450 survival was closely correlated between the CMV
disease group and their seronegative controls would indicate that treated CMV
disease does not have an effect on patient survival. The importance of treatment is
therefore related to a reduction in patient morbidity, particularly that due to visual

impairment, although the treatment required carries a significant morbidity in itself.

Optimising the treatment ofCMV disease may be possible with the measurement of
CMV viral load and the adjustment of treatment to minimise patient morbidity

(Gilbert et al, 1996). This study would suggest, however, that even optimal therapy is

unlikely to have an effect on survival since the latter is already comparable to

survival in the absence ofCMV disease.

4.16 Influence of CMV serostatus

The effect ofCMV status on progression ofHIV disease is such that patients who are

seropositive for CMV progress to AIDS more rapidly than their seronegative

counterparts and have a shorter survival following HIV infection (Sabin et al, 1995).
In this study, CMV seropositive patients, regardless of whether they developed CMV

disease, had a similar survival to seronegative controls. The latter dose not contradict
Sabin's findings (which examined HIV survival) as only survival beyond AIDS or

advanced immunodeficiency was examined. It would appear, therefore, that although
CMV exerts a negative survival effect on patients with HIV disease this is either
absent or too small to detect if AIDS or CD450 are taken as the starting points from
which to measure survival. The relatively small numbers here, compared with Sabin's
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study, should be borne in mind since any negative effect ofCMV on AIDS survival

might be evident in a larger population.
The length of survival beyond a CD4+ lymphocyte count of 50 cells/mm3 is clearly
an important factor in determining the risk ofCMV disease in seropositive patients

(Pertel et al, 1992). Progression to CMV retinitis in different risk categories for HIV
infection has been looked at in an earlier study which reported a higher risk ofCMV
disease in CMV seropositive patients who had been infected with HIV through
sexual contact rather than IDU (Shepp et al, 1996). It is obvious that IDUs will be at

lower risk ofCMV disease by virtue of the lower seroprevalence of CMV in that

group. The figures for progression to CMV disease in this study have excluded

seronegative patients and still find a difference between the HIV risk categories.
There is no clear explanation for the difference between IDUs and homosexual men
which is evident in the Kaplan-Meier studies for development of CMV disease after
CD4?0. It seems unlikely that this can be entirely attributed to poorer clinic
attendance by IDUs resulting in a failure to make the diagnosis, particularly as the

symptoms ofCMV disease will prompt the patient to seek medical attention soon

after their onset. In light of the size of this study it is possible that the difference is
not real and a larger population would be desirable to validate the finding.
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Cerebral Toxoplasmosis

5.1 Introduction

Toxoplasma gondii is an obligate intracellular protozoan which is an important cause
of disease (toxoplasmosis) in humans and domestic animals. Infection is transmitted
to humans by ingestion of tissue cysts in raw or undercooked meat and is followed

by dissemination throughout the body. Latent infection follows the acute illness with
the formation of tissue cysts (containing as many as 3000 organisms) which are most

commonly found in brain, heart and skeletal muscle. In immunodeficient patients,
reactivation of infection may produce acute, severe, life-threatening disease such as

myocarditis, pneumonitis or encephalitis with cerebral abscess formation. Cerebral

toxoplasmosis (CTOX) is the commonest opportunistic infection to give rise to focal
intracerebral lesions in AIDS patients (Luft et al, 1988). The diagnosis is based on

histological evidence from brain tissue obtained at biopsy or, more commonly, on a

radiological response to therapy.

This chapter describes aspects of cerebral toxoplasmosis as seen in the cohort under

study. Particular examination was made of the following -

• The value of positive toxoplasma serology in predicting the development of
CTOX in the severely immunodeficient patient.

• The effect of prophylaxis against toxoplasmosis in patients with advanced

immunodeficiency.

• The presenting clinical and radiological features and their relationship to disease
outcome and patient survival.

• The neuropathology findings at autopsy in those patients who were diagnosed
with CTOX antemortem.

• The comparative survival and morbidity following AIDS in patients with CTOX
and matched controls

• Treatment tolerance and its influence on disease outcome
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5.2 Methods

A retrospective review was undertaken of cerebral toxoplasmosis in the study cohort.
A patient was considered to have CTOX if there were changes on CT or MRI

scanning consistent with the diagnosis which showed improvement in response to

anti-Toxoplasma treatment or if there was histological evidence of infection on brain

biopsy. A radiological response to treatment was defined as a reduction in the size
and/or number of lesions on follow up CT/MRI scan performed 14-21 days after the

original scan.
Information was recorded on a pro-forma (appendix 5). Toxoplasma enzyme

immunoassay (EIA) serology was performed using the Centocor laboratories kit.
CT/MRI appearances were recorded from the reports given by a consultant neuro¬

radiologist. Fever was recorded if a temperature >37.9 C was noted within 24 hours
of admission. A decreased conscious level was only recorded in relation to CTOX if
no other cause could be found. Neutropenia was said to be present if there was an

absolute neutrophil count <1x109 /l.
For the purpose of comparative survival studies, a control group of 19 toxoplasma

seronegative patients were selected from the study cohort, none of whom had a

history of CTOX. These patients were matched to the CTOX group for age, gender,
CD4+ lymphocyte count at AIDS diagnosis, year of AIDS diagnosis, use of
antiretroviral therapy and prophylaxis against Pneumocystis carinii pneumonia

(table 5.1). Possible controls were selected using the cohort database which stored
information on patient CD4 counts, AIDS diagnoses and antiretroviral treatment

(chapter 2, section 2.1). The casenotes of possible matches were examined to

establish their suitablility as matched controls.
Statistical analysis of data was undertaken using the techniques described in chapter
3 section 3.4.
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Table 5.1 Comparative features of patients and controls

Feature Patients (19) Controls (19)

Male : Female 16:3 16:3

Mean CD4 count at AIDS (SD) 54 (62) 49 (59)

Antiretroviral therapy 13 13

IDU:homosexual: heterosexual 7:10:2 7:10:2

Co-trimoxazole prophylaxis 4 4

Dapsone/pyrimethamine prophylaxis 3 3

Pentamidine prophylaxis 8 8

RESULTS

5.3 Disease incidence and years of diagnosis

There were 19 diagnoses ofCTOX during the study period - 16 in males and 3 in
females. The risk activity associated with HIV infection was as follows - 10 were

homosexual men, 7 were injection drug users and 2 were heterosexually-infected
with HIV. Extracerebral toxoplasmosis occurred in one patient who was found to

have choroidoretinitis at the time of presenting with CTOX. Thirteen patients (68%)
had suffered a previous AIDS-defining illness as follows: Pneumocystis carinii

pneumonia in ten, oesophageal candidiasis in two and disseminated atypical

mycobacterial infection in one case. At the time ofCTOX diagnosis, the CD4+ count

was between 0 and 50 cells/mm^ with a median count of 13. The mean CD4+ cell

count was no different for those in whom CTOX was their index diagnosis (mean =

20.5; SD = 11) and those with a previous AIDS illness (mean = 10; SD = 16.5) -

p=0.9. Cerebral toxoplasmosis has been the index diagnosis in 2.4% of the study
cohort who have developed an AIDS illness.

Figure 5.1 illustrates the year ofCTOX diagnosis in relation to the number of new
AIDS patients seen that year. In relation to new AIDS patients, the incidence of

104



CTOX did not differ significantly for the two time periods 1987-1990 (10 diagnoses)
and 1991-1994 (9 diagnoses).

Figure 5.1

Annual episodes ofCTOX in relation to new AIDS patients

Year

5.4. Toxoplasma serology

Toxoplasma EIA was measured in each patients with CTOX and was positive in 17

patients (89%). Of the two seronegative patients included in the study, one had a

single cerebral lesion on MRI scan and histological evidence of CTOX on brain

biopsy and the other had multiple cerebral lesions which responded to anti-

Toxoplasma therapy.

Toxoplasma EIA has been tested in 643 HIV-infected individuals from the study

cohort, ofwhom, 104 (16%) have had a positive result at any stage in their illness.

Thirty-five of the toxoplasma seropositive group have had a CD4+ count </=50
3

cells/mm and 17 patients with CTOX and positive Toxoplasma serology presented
3

with a CD4 count </—50 cells/mm . Thus 48% of all seropositive patients with a

CD4+ count </=50 cells/mm have developed CTOX.
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2
Kaplan-Meier analysis for progression from CD4 = 50 cells/mm (CD450) to CTOX
was possible in 184 patients, 152 seronegative and 32 seropositive for Toxoplasma

(Fig. 5.2). After 21 months of follow-up, half of the Toxoplasma seropositive group

and only 1.3 % of the seronegative group had developed CTOX (p<0.01).

Figure 5.2

Progression from CD4+ cell count = 50/mm3 to CTOX in toxoplasma seropositive
and seronegative patients
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Patient group Month Risk set Cumulative Cumulative SE %
cases rate %

Toxoplasma 0 32 0 0 0

seropositive 6 20 10 34.7 8.9
12 12 14 49.5 9.4
18 9 15 54.5 9.2

Toxoplasma 0 152 0 0 0

seronegative 6 120 0 0 0
12 92 1 1 0.9
18 65 1 1 0.9
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5.5 Prophylaxis against CTOX

Prophylaxis against Pneumocystis carinii pneumonia (PCP) was being taken by
15/19 patients at the time ofCTOX being diagnosed. Four patients were taking daily
co-trimoxazole 480-960 mg, three patients were on thrice weekly combinations of

dapsone 50 mg and pyrimethamine 25 mg (both combinations thought to have some

protective effect against CTOX) and eight patients received monthly pentamidine
200 mg by inhalation. There was no significant difference in the CD4+ cell counts or

the time interval between CD450 when comparison was made between the different

prophylactic groups - mean cell count = 21.5 (SD = 15) in the pentamidine or no

prophylaxis group and mean cell count = 17.6 (SD = 14) in the co-trimoxazole or

dapsone/pyrimethamine group.

Those toxoplasma seropositive patients given co-trimoxazole or

dapsone/pyrimethamine as PCP prophylaxis had a slower rate of development of
CTOX compared to the others (Figure 5.3) -p=0.05.
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Figure 5.3

Progression from CD450 to CTOX based on PCP prophylaxis co-trimoxazole or

dapsone/pyrimethamine (prophylaxis) vs pentamidine or nil (no prophylaxis')

(analysis ofall known toxoplasma seropositive patients)
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Patient group Month Risk set Cumulative Cumulative SE %
cases rate %

Co-trimoxazole 0 18 0 0 0
or 6 13 4 16 9.6

Dapsone/pyrim 12 9 6 34.3 11.5
18 7 6 34.3 11.5

Pentamidine or 0 17 0 0 0
nil 6 10 4 24.5 10.7

12 5 9 62.3 13.1
18 3 10 81.7 12.7

5.6 Clinical and Radiological features

The clinical features at presentation and the findings on initial CT scan (four

patients) or MRI scan (15 patients) are shown in table 5.2. Four patients with a

history of seizures had no neurological deficit. Eighteen of the 19 patients had a

history of at least one of the following at presentation - headache or seizures or

neurological deficit. There was no statistically significant difference in the frequency
of any of the recorded features between those patients who presented with a single
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lesion on CT/MRI scan and those with multiple lesions. All patients with a single
lesion on CT had this confirmed on MRI. The presence of enhancement, oedema or
mass effect did not differ significantly between those with single lesions and those
with multiple lesions on scan. There was no association between a mass effect on
head scan and focal neurological deficit, seizures or decreased conscious level. The
sites of lesions seen on the initial scans are shown in table 5.3.

Table 5.2

Clinical and radiological findings ofCTOX

Single lesion

(6 patients)

Multiple lesions
13 patients)

Total

Headache 4 10 14

Fever 2 8 10

Drowsiness 1 5 6

Seizures 1 6 7

Neurological deficit 3 8 11

Hemiparesis 1 6 7

Mass effect 3 5 8

Oedema 5 10 15

Contrast enhancement 5 12 17
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Table 5.3

Site of lesion on CT/MRI scan

SITE NUMBER OF PATIENTS

Parietal lobe 8

Paraventricular 6

Frontal lobe 6

Cerebellum 6

Basal Ganglia 3

Internal Capsule 2

Occipital lobe 2

Temporal lobe 2

Cerebral cortex 1

5.7 Antimicrobial treatment

Table 5.4 shows the treatment regimes for all patients. Neutropenia was only
recorded in those patients who received treatment which included sulphadiazine.
Nausea was the most commonly reported adverse effect and featured in all patients
whose treatment was changed. The mean duration of therapy prior to a change being
made was 11 weeks (range 6-20 weeks). Of the four patients intolerant of

pyrimethamine and sulphadiazine, two were successfully changed to pyrimethamine
and clindamycin, one to atovaquone and one to pyrimethamine and azithromycin.
Two patients who developed a rash on clindamycin and pyrimethamine were

changed to azithromycin and pyrimethamine.
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Table 5.4

Treatments given for CTQX and their and adverse events

Treatment Tolerated Changed Neutropenia Rash Nausea

pyrimethamine 8 4 3 1 5

sulphadiazine

pyrimethamine 7 2 0 2 1

clindamycin

pyrimethamine 3 0 0 0 1

azithromycin

atovaquone 1 0 0 0 0

5.8 Findings on brain biopsy and post-mortem neuropathology

Brain biopsy was undertaken in 4 patients, two with single lesions and two with

multiple cerebral lesions on brain scan. The diagnosis of cerebral toxoplasmosis was

confirmed in each case but two patients were found to have concomitant lymphoma.
One patients died in the post-operative period from a subarachnoid haemorrhage.
The survival following biopsy ranged from 0-9 months (mean = 3.25 months).

Post-mortem examination of the brain was performed on 8 patients (44%).

Toxoplasma abscesses were found in one patient and Toxoplasma cysts or healed
infections were evident in the remainder. Additional findings related to HIV
infection were made in seven (table 5.5). Postmortem findings were available in 5 of

the 6 patients who survived less than six months following the diagnosis ofCTOX.
One of these patients had died from a subarachnoid haemorrhage following brain

biopsy, one had Cytomegalovirus (CMV) encephalitis, one had cerebral lymphoma
and two had both cerebral lymphoma and CMV encephalitis.
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Table 5.5

Post-mortem neuropathology in eight patients

Findings Number of

lesions

Neurological features

Healed CTOX, CMVE, multiple seizures, confusion

lymphoma
Healed CTOX, CMVE, multiple hemiparesis

lymphoma
Healed CTOX, Lymphoma single visual field defect,

visual hallucinations

Healed CTOX, Lymphoma single hemiparesis

Toxoplasma cyst, CMVE single ataxia, urinary
incontinence

Healed CTOX, CMVE multiple seizures, confusion

Healed CTOX, atrophy and single seizures, dementia

HIV encephalitis

Toxoplasma abscesses, multiple seizures

Subarachnoid haemorrhage

Key: CMVE = CMV encephalitis
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5.9 Survival studies

Survival following CTOX ranged from 3 to 38 months with a median survival of 10
months (Figure 5.4).

• o o o o

Figure 5.4

Survival from CTOX in 19 patients
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Patient group Month Risk set Cumulative Cumulative SE %
deaths rate %

CTOX 0 19 0 0 0
6 13 6 31.6 10.6
12 9 10 52.7 11.4
18 5 13 68.8 10.7
24 2 16 87.6 8

Analysis of treatment regimes did not show any survival benefit from

sulphadiazine/pyrimethamine or clindamycin/pyrimethamine. However, the six

patients who were changed from their initial treatment because of adverse effects had
a median survival of 5 months compared with an 18 month median survival for those
who tolerated treatment. The survival curves for these two groups were significantly
different - Figure 5.5 (p=0.02).
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Figure 5.5

Comparative survival of those who tolerated antimicrobial therapy and those who

required a change of treatment
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Patient group Month Risk set Cumulative Cumulative SE %
dead rate %

Tolerated 0 14 0 0 0
6 11 3 21.5 10.9
12 8 6 42.8 13.2
18 5 8 57.7 13.3
24 2 11 83.1 10.7

Intolerant 0 5 0 0 0
6 2 3 60 20.1
12 1 4 80 17.8

Comparative survival and morbidity studies were made between the patients with
CTOX and a control group of 18 patients who were clinically free from Toxoplasma
infection throughout life. The CTOX and control groups were compared for survival

following CD4 = 50 cells/mm^ (Fig 5.6) and survival beyond an AIDS diagnosis

(Fig 5.7). There was no significant difference between the survival curves following
AIDS or CD4?0 for the two groups of patients. Similarly the amount of time spent in

hospital after AIDS was diagnosed did not differ between the two groups - 23% (SD
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= 21) of the post-AIDS period in the CTOX group and 26% (SD = 24) in the controls
- p=0.91.

Amongst the 13 patients with prior AIDS diagnoses, the five who spent >10% of
their AIDS to CTOX time in hospital had a survival curve (median survival =12

months) which did not differ significantly from the survival curve of the other eight

(median survival = 18 months) - p=0.635.

Figure 5.6

Comparative survival from CD45" in CTOX patients and matched controls
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Patient group Month Risk set Cumulative Cumulative SE %
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CTOX 0 18 0 0 0
6 15 3 16.7 8.7
12 9 9 50 11.7
18 7 11 61.2 11.4
24 6 12 66.7 11.1

Matched controls 0 18 0 0 0
6 13 5 27.8 10.5
12 11 7 38.9 11.4
18 8 10 55.6 11.7
24 1 17 94.4 5.4
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Figure 5.7

Comparative AIDS survival in CTOX patients and matched controls
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CTOX 0 18 0 0 0
6 13 5 27.8 10.5
12 10 8 44.5 11.7
18 8 10 55.6 11.7
24 5 13 72.2 10.5

Matched controls 0 18 0 0 0
6 9 9 50 11.7
12 8 10 55.6 11.7
18 8 10 55.6 11.7
24 4 14 77.8 9.8
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Discussion

5.10 General comments

Toxoplasma encephalitis is the commonest cause of focal brain disease in AIDS

(Luft et al, 1988) and occurs in 5-25% of all patients (Israelski et al, 1990) The
incidence ofCTOX varies between populations in relation to the Toxoplasma

seroprevalence and is therefore more frequently seen in France (Pohle et al, 1987)
than the USA (Elder et al, 1988). The overall Toxoplasma seroprevalence for the

Edinburgh population is unknown but, amongst the HIV infected, 16% of those
tested have been found positive. It is certain that, although most patients with CTOX
are seropositive for Toxoplasma, a significant number never have any serological
evidence of infection. A previous study found that 17% of patients with clinical or

histological evidence of CTOX were seronegative for Toxoplasma (Porter et al,

1992) and in this study 2 patients (10.5%) had negative Toxoplasma serology. Any

analysis of the risk ofCTOX in relation to Toxoplasma seroprevalence must

therefore accept that a significant number of seronegative patients will also develop
the disease.

An earlier study which looked at positive Toxoplasma serology as a risk factor for
clinical disease in AIDS patients (Grant et al, 1990), estimated that 26% of

seropositive patients would develop CTOX. In this study, we have looked at the risk
of CTOX in those patients who are seropositive and have a CD4+ lymphocyte count

< 50 cells/mm^. To date, almost half such patients have developed clinical disease.
This would appear to indicate that positive Toxoplasma serology has a strong

predictive value for the development ofCTOX in the severely immunodeficient

patient. The clinical implications of this finding must include the use of effective

prophylaxis against CTOX in those patients with severe immunodeficiency.

5.11 Prophylaxis

There has been evidence that both co-trimoxazole (Carr et al, 1992) and

dapsone/pyrimethamine (Girard et al, 1993) may reduce the incidence of CTOX in

seropositive patients who are taking these drugs in doses suitable for prophylaxis
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against PCP. Seven (37%) of the patients reported, one ofwhom was Toxoplasma

seronegative, were taking co-trimoxazole or dapsone/pyrimethamine as PCP

prophylaxis at the time of developing CTOX. Previous studies suggest that this
number is higher than expected and there was no evidence in this study that the

development ofCTOX, in those diagnosed with the disease, occurred at a different
rate according to the form of PCP prophylaxis which the patients had received. There

was, however, evidence that the use of co-trimoxazole or dapsone pyrimethamine

prophylaxis against PCP reduced the overall risk of developing CTOX in toxoplasma

seropositive patients with advanced immunodeficiency. The fact that a significant
effect was demonstrable in this small group of patients is persuasive evidence of the

efficacy of prophylaxis against CTOX in selected (toxoplasma seropositive) groups.

5.12 Presenting Features

The frequency and range of clinical features in this study were similar to those

reported in a larger retrospective review (Porter et al, 1992) and it was exceptional
for a patient to be diagnosed as having CTOX if there was no history of headache or

seizures or neurological deficit. The presence of symptoms or signs indicative of

neurological disease may paradoxically be of benefit to the patient inasmuch as it

may result in early diagnosis and treatment. Inevitably, therefore, the patients

reported here are a self-selecting group who are diagnosed antemortem and the true
incidence of CTOX in an AIDS population cannot be assessed without postmortem

neuropathology on all patients. Amongst those who have died, fewer than 50% of the
AIDS patients from the study cohort have undergone postmortem examination.
While no unexpected CTOX has been diagnosed at autopsy it is acknowledged that
the lack of autopsies is a limiting factor in any study which attempts to examine the
extent CTOX and its effect on survival.

MRI scan has been found to be more sensitive than CT scan in detecting the number
of intracerebral lesions in AIDS patients (Ciricillo et al, 1991). The six patients in
this study (35%) who were found to have single lesions on CT had this finding
confirmed by MRI scanning. Survival analysis based on the appearance of the initial
head scan showed no relationship between the number of lesions or the presence of a
mass effect and the survival of patients beyond CTOX diagnosis. This finding should
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only be considered in the context of those patients in whom there has been a

diagnosis of CTOX since patients with solitary lesions which respond poorly to anti-

toxoplasma therapy should be considered for early brain biopsy.

5.13 Treatment

The majority of patients tolerated first line treatment of their disease but at least one
adverse effect was reported in association with 8 of 25 treatment regimes (31%).

Drug-induced toxicity resulted in a change of treatment in 6 of the 19 patients (32%)
- a figure which is broadly similar to that reported elsewhere (Porter et al, 1992;
Wanke et al, 1987; Leport et al, 1988). Both sulphadiazine plus pyrimethamine

(Leport et al, 1988) and clindamycin plus pyrimethamine (Luft et al, 1993) have
been found to be effective treatment for toxoplasmic encephalitis and this study did
not find any survival advantage with either regime. However, those patients whose
treatment was altered as a result of drug toxicity appeared to have a poorer survival
than those patients who tolerated their first choice treatment, regardless of the drugs

given. The reason for this is not clear but it is notable that all patients whose
treatment was changed reported nausea amongst their adverse effects and this may
have resulted in periods of poor compliance lasting several weeks before a change
was made to a better tolerated alternative. It must be noted, however, that the patient
numbers involved in the survival analysis are small (six intolerant of treatment and
13 tolerant of treatment). It is thus possible that the difference seen in the Kaplan-
Meier curves for the two groups are due to chance rather than a true difference.

5.14 Survival

Seven of the eight patients who underwent postmortem examination were found to

have HIV-related cerebral pathology additional to toxoplasmosis. CMV encephalitis,

diagnosed in four postmortems, is commonly found at autopsy in the absence of an
antemortem diagnosis (Giampalmo et al, 1989). Of greater relevance to those with

space-occupying lesions on a head scan is the finding of lymphoma co-existing with
healed toxoplasmosis in four patients. This should be borne in mind as an alternative

explanation to drug resistance when patients who have been successfully treated for
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CTOX develop fresh lesions or an enlargement of existing lesions. The one

postmortem which revealed toxoplasmosis as the only cerebral manifestation ofHIV
disease was from a patient who had died from a subarachnoid haemorrhage

following brain biopsy and it could be argued that the premature death of this patient

effectively precluded the development of other cerebral pathology.
The use of a control group of patients, not fulfilling a clinical diagnosis ofCTOX,
enabled an estimate to be made of the impact which cerebral toxoplasmosis has on

patient morbidity and survival. Taking AIDS or CD450 as a starting point, there was

no significant difference in survival between those with CTOX and the control

group. The reasons for this are not immediately apparent since treated CTOX appears

to carry a significant mortality (Bolao et al, 1991; Moore et al, 1992) which one

would expect to be reflected by the survival curves. In the absence of a postmortem

diagnosis, patients with space-occupying lesions which respond poorly to anti-

toxoplasma therapy may be given clinical diagnoses other than CTOX and it is
therefore possible that some patients with CTOX (and poor survival) have not been
included in this review. However, based on the diagnostic criteria (and

acknowledging the relatively small number of patients) in this study, patients treated
for CTOX do not appear to have reduced survival or longer periods of hospitalisation
when compared to other AIDS patients treated at the same centre. The median
survival time beyond CTOX was similar in our patients to those reported in larger
studies (Porter et al, 1992; Haverkos et al, 1987).
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Oesophageal candidiasis

6.1 Introduction

Oral candidiasis is a common early manifestation ofHIV disease (Klein et al, 1984)
and develops in >70% of homosexual men who are HIV-infected (Silverman et al,

1986). The development of oesophageal candidiasis, an AIDS indicator disease
occurs in around 40% of patients during the course of their illness (May et al, 1993)
and is the commonest diagnosis in patients with oesophageal symptoms (Bonacini et

al, 1991; Bianchi et al, 1989).This chapter examines oesophageal candidiasis in the

study cohort with particular reference to:

• The clinical and laboratory features at the time of oesophageal candidiasis
• The modes of diagnosis
• The effect of prophylactic antifungals on the presentation and outcome of the

disease.

• Clinical features of value in assessing prognosis after oesophageal candidiasis.
• Response to therapy and patient survival following oesophageal candidiasis.
• Clinical factors of value in predicting resistance to azole therapy
• The relationship between the development of oral and oesophageal candidiasis in

the same patient, with particular reference to the use of antifungal agents.
• The relevance of risk category for HIV infection to the incidence and severity of

oral and oesophageal candidiasis.

6.2 Methods

A retrospective review of oesophageal candidiasis was undertaken in the Edinburgh

City Hospital study cohort. Information was recorded on a pro-forma (appendix 6).
The diagnosis of oesophageal candidiasis was based on at least one of the following:

oesophageal symptoms (dysphagia, odynophagia or retrosternal discomfort) which

responded to antifungal therapy, changes on barium swallow examination which
were reported by a consultant radiologist as in keeping with those of oesophageal
candidiasis or endoscopic evidence of Candida infection. Anti-candida prophylaxis
referred to any relevant medication which the patient had been receiving at the time
of being diagnosed as having oesophageal candidiasis and for at least one month
earlier. The term "daily azole prophylaxis" referred to the use of 50-1 OOmg of
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fluconazole daily. The time of diagnosis for oral candidiasis was obtained from the

hospitals database of HIV-related clinical events which records clinical and

laboratory features from a cohort of 705 HIV-infected patients and which is updated
at each patient visit.
Patient weight was recorded at each clinic attendance. Where available, the

percentage weight change was calculated for the two month period prior to

oesophageal candidiasis and two months after treatment of the condition. The change
in weight before oesophageal candidiasis was taken as a surrogate marker of altered

dietary intake as a consequence of local effects on the oesophagus. The change in

weight one month after treatment was used as a surrogate marker for the reversibility
of local oesophageal effects - and hence reversibility of altered dietary intake.
A complete response to therapy was defined as a resolution in patient symptoms with
or without the support of repeat radiological or endoscopic appraisal. A partial

response was adjudged by clinical improvement with persistence of some of the

symptoms or signs which were present at diagnosis. Sensitivity testing to fluconazole
was undertaken using the broth dilution test for antifungal susceptibility.
Clinical response to azole therapy was compared between patients with a CD4+ count

3 • ~b 3 3<25/mm and those with a CD4 count >/= 25/mm . The cell count of <25/mm was

chosen as a marker ofmore severe immunodeficiency than might normally be

expected in patients with oesophageal candidiasis - who have a median CD4+ count

of 30 cells/mm (Moore and Chaisson, 1996).
Statistical analysis of data was undertaken using the techniques described in chapter
3 section 3.4.

122



Results

6.3 Oesophageal candidiasis and risk behaviour for HIV disease

Seventy primary episodes of oesophageal candidiasis occurred in 55 men and 15
women. The principal risk factors for HIV infection were as follows: injection drug
use (IDU) in 49, homosexual sex in 14 and heterosexual sex in seven. From the study

cohort, 350 patients had been documented as having a CD4+ cell count <200/mm3
(table 6.1). Of the latter, a significantly higher proportion of homosexually-infected
men than other risk categories had been diagnosed as having oral candidiasis

(p<0.05). However, the number of patients with a CD4+ cell count <200/mm3 who

developed oesophageal candidiasis did not differ significantly between the three

principal risk categories (table 6.1).
The time at which patients first developed oral candidiasis was known for 320

patients from the study cohort. The progression from oral to oesophageal candidiasis
is shown in figure 6.1. After five years of follow-up 32% of patients had progressed
to oesophageal candidiasis with no significant difference in the rate of progression
between the three principal risk categories for HIV infection (figure 6.2).

Table 6.1

Incidence of oral and oesophageal candidiasis according to risk category for HIV

infection

Risk Number with Oral Oesophageal

CD4+ <200/mm3 candidiasis (%) candidiasis (%)

IDM 235 160 (68) 49 (21)
Homosexual men 65 58 (89) 14(24)

Heterosexually 50 35 (70) 7(20)
infected

Total 350 253(72) 70 (20)
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Figure 6.1

Progression from oral to oesophageal candidiasis in 320 patients

free from
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Patient group Month Risk set Cumulative Cumulative SE %

oesophageal Candida rate %
oral 0 320 0 0 0
candidiasis 12 239 20 6.9 1.5

24 163 31 12.2 2.1
36 104 45 20.9 2.9
48 51 51 26.7 3.5
60 25 54 31.6 4.3
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Figure 6.2

Progression from oral to oesophageal candidiasis according to HIV risk category

free from

oesophageal candidiasis
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Patient group Month Risk set Cumulative Cumulative SE %

oesophageal rate %
Candida

IDU 0 203 0 0 0
6 183 6 3.1 1.2
12 164 11 5.8 1.7
18 140 14 7.6 1.9
24 119 21 12.5 2.6
30 99 27 17.2 3.1

Heterosexual 0 41 0 0 0
6 33 2 4.9 3.4
12 22 5 15.8 6.6
18 18 5 15.8 6.8
24 13 5 15.8 6.8
30 10 5 15.8 6.8

Homosexual 0 76 0 0 0
6 63 3 4.3 2.4
12 53 4 6 2.9

18 42 4 6 2.9

24 31 5 8.9 4
30 23 7 15.5 5.8
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6.4 Clinical features of oesophageal candidiasis

The annual incidence of oesophageal candidiasis in relation to other AIDS diagnoses
is shown in figure 6.3. The incidence did not change significantly between 1986-
1990 and 1991-1994.

The principal features associated with oesophageal candidiasis are shown in table
6.2. Ten of the 70 patients (14%) who developed oesophageal candidiasis had never

been previously documented as having oral candidiasis.
The diagnosis of oesophageal candidiasis was based on barium swallow in 28 (40%)

patients, endoscopy in 19 (27%) patients and clinical response to antifungal therapy
in 23 (33%) patients. The incidence of oral candidiasis or oesophageal symptoms did
not differ significantly between the patients diagnosed by the three different
methods. Amongst the three principal risk categories, 16 IDMs, 6, homosexually-
infected men and 1 heterosexually-infected patient were diagnosed as having

oesophageal candidiasis on clinical grounds. The use of this diagnostic approach did
not differ significantly between the risk categories.
As well as oesophageal candidiasis, endoscopy revealed additional diagnoses in four

patients, two with erosive oesophagitis, one with oesophageal ulcers and one with

Herpes simplex oesophagitis.

Figure 6.3

Annual episodes of oesophageal candidiasis in relation to new AIDS patients
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Table 6.2

Principal features in 70 primary episodes of oesophageal candidiasis

Feature Incidence (%)

Oesophageal candidiasis as the AIDS index diagnosis 40 (57)

Odynophagia 51(73)

Dysphagia 45 64)
Retrosternal chest pain 29 (41)
Oral candidiasis 56(80)
Median duration of symptoms in days (range) 14(1-60)

Receiving any form of Candida prophylaxis 29 (41)

Concomitant AIDS illness diagnosed with oesophageal 13 (19)
candidiasis

Mean CD4+ cell count / mmJ at diagnosis (SD) 36 (44)
Median CD4+ cell count / mm3 18

To compare the risk of oesophageal candidiasis in patients requiring long-term
antimicrobials for opportunistic infections against those receiving short term
antimicrobial treatment of opportunistic infections the following groups were

compared - patients with CTOX or disseminated MAC (long-term treatment) and

patients with PCP (short term treatment).
In relation to these other infections, oesophageal candidiasis developed in 3/20

(15%) patients receiving treatment for CTOX and in 7/50 (14%) patients who were

on antimicrobials for disseminated MAC. In contrast, only 4/176 (2%) patients

receiving antimicrobial treatment for acute PCP developed oesophageal candidiasis.
The risk of oesophageal candidiasis was significantly smaller in the latter group than
it was in those receiving antimicrobial treatment ofCTOX or disseminated MAC

(p<0.01).
Swabs taken from the oral cavity were cultured from 21 patients with oesophageal
candidiasis. Nineteen patients had a pure growth of Candida albicans, one had
Candida glabrata isolated and one patient had a mixed growth of both organisms.

Sensitivity testing to fluconazole was undertaken in six patients (all ofwhom had
clinical resistance to azole treatment) using broth microdilution method to estimate
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the minimum inhibitory concentration (MIC) to fluconazole. Four isolates of
Candida albicans showed elevated MICs to fluconazole of>/=16 umg/1 (range 16-

128).

The interval between oral and oesophageal candidiasis was available in 60 of the 70

patients. The median time between the two was 17.5 months (mean = 19.2 months).

The mean CD4 lymphocyte count was 127 cells/mm^ at the time of oral candidiasis

and 36 cells/mm^ at the time of oesophageal candidiasis.
+

The CD4 lymphocyte count was significantly higher in those for whom oesophageal

candidiasis represented an AIDS index diagnosis (mean = 50 cells/mm^ , SD = 48)

than it was in the remainder (mean = 18 cells/mm^, SD = 19: p<0.01).

6.5 Antifungal prophylaxis

By the end of 1994, oral candidiasis had been documented in 320 patients from the

study cohort. Forty-two (13%) of these patients were taking azole prophylaxis (daily
or thrice weekly) at their last clinic visit, four (1%) were using nystatin prophylaxis
and 274 (86%) were receiving no Candida prophylaxis. Figure 6.4 shows the

progression from oral to oesophageal candidiasis according to the use of azole or no

Candida prophylaxis. There was no significant difference in the time from oral to

oesophageal candidiasis in the two patient groups. However, in those who developed

oesophageal candidiasis, the mean CD4+ cell count was significantly higher (mean =

48, SD = 39) than the mean CD4+ cell count of those taking daily azole prophylaxis

(mean = 15, SD = 18) -p<0.05.
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Figure 6.4

Progression from oral to oesophageal candidiasis according to use of azole

prophylaxis at the last clinic visit
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Patient group Month Risk set Cumulative Cumulative SE %

oesophageal Candida rate %
no azole 0 41 0 0 0

12 22 19 46.4 7.7
24 13 28 68.3 7.2
36 4 37 90.3 4.6
48 2 39 95.2 3.3

daily azole 0 19 0 0 0
12 14 5 26.4 10
24 11 8 42.2 11.3
36 4 15 79 9.3
48 1 18 94.8 5.1

6.6 Management and outcome of oesophageal candidiasis

Treatment with oral azole antifungals was given to 67 (96%) patients with

oesophageal candidiasis, two patients refused any form of therapy and one was

treated successfully with topical amphotericin and nystatin. The dose and duration of
the azoles is shown in table 6.3. Patients who had been taking daily azole

prophylaxis had their azole dose increased by a factor of 4-8 for treatment of

oesophageal candidiasis. Fifty-five (82%) patients showed a complete symptomatic

recovery on azole therapy (responders). Twelve patients (18%) continued to
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complain of some or all of their presenting symptoms after five days on treatment

(non-responders). The relationship between presenting features and response to

azoles is shown in table 6.4.

The nineteen patients who had been taking daily azole prophylaxis against Candida
were significantly less likely to respond to azole therapy and this group also had a

lower CD4+ cell count (mean = 16.4, SD = 14) than patients receiving alternative or

no Candida prophylaxis (mean = 46, SD = 46; p<0.05).

Table 6.3

Azole treatment of oesophageal candidiasis in 67 patients

Drug Daily Days duration Responders Non- Number

dose (median) responders patients

Fluconazole 200 mg 5-10(7) 5 0 5

Fluconazole 400mg 5-21 (14) 32 4 36

Fluconazole >400mg 7-21 (15) 10 8 18

Ketoconazole 200 mg 7(7) 3 0 3

Ketoconazole 400mg 7-10(7) 5 0 5

Total — — 55 12 67

130



Table 6.4

Relationship between clinical features and response to azoles

Feature Responders Non-responders Statistic

Total patient number 55 12 N/A

Oesophageal candidiasis as AIDS index 36 3 p=0.025

Odynophagia 41 7 NS

Dysphagia 33 11 p=0.05
Retrosternal chest pain 25 3 NS

Oral candidiasis 44 11 NS

Mean length of symptoms in days (SD)) 17.4(15.5) 20(14.7) NS

Receiving daily azole prophylaxis 11 8 p<0.001
Concomitant AIDS illness 9 3 NS

Mean CD4+ cell count at diagnosis (SD) 42.2 (47) 14.5 (16.6) p<0.001

Those patients with a previous AIDS illness or presenting symptoms including

dysphagia to solids were less likely to respond to azoles than the others. However,
the use of daily azole prophylaxis was significantly higher in those with dysphagia

(17/44 patients - 39%) than in those without (2/26 patients - 8%), p=0.01. Similarly ,

the number of patients with a previous AIDS illness who had been taking daily azole

prophylaxis (14/30 - 47%) was significantly higher than those without a previous
AIDS event who were taking daily azoles (5/40 - \3%),p<0.01.

Forty-one patients had a CD4+ cell count < 25/mm3 at the time of diagnosis. Of

these, 40 were treated with azoles and 29 responded. The relationship between CD4+
cell count, previous daily azole prophylaxis and response to azole therapy is shown
in table 6.5. Four patients had a CD4+ cell count <25/mm3 and did not respond to

azoles despite no recent exposure to this group of drugs - three had never received
azoles and one had been given a three day course of fluconazole 1 OOmg for oral
candidiasis over four months earlier. The response in these patients was significantly

I o
poorer than that seen in patients with a CD4 cell count >/= 25/mm who had not
received azoles prophylactically (p=0.05).
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Table 6.5

Relationship between CD4+ cell count/mm3, previous daily azole prophylaxis and

response to azole therapy for oesophageal candidiasis

Patient features Response to azoles No response to azoles Total

CD4+ <25, no daily azole 21 4 25

CD4+ < 25, daily azole 8 7 15

CD4+ >1=25, no daily azole 23 0 23

CD4+ >/= 25, daily azole 3 1 4

Total 55 12 67

Of the 12 patients who showed partial or no response to azoles, eight were

subsequently treated with amphotericin B, three refused further treatment and one

died during admission

6.7 Weight change in oesophageal candidiasis
There were 60 patients whose weight change had been documented two months prior
to oesophageal candidiasis. Forty-three (72%) had lost weight in the two months
before diagnosis. A fall in weight of >5% from the baseline was recorded in 26

patients (43%), 17 patients (28%) had lost <5% of their initial weight and 18 (30%)
had shown no change or a gain in weight. Table 6.6 compares those who lost >5% of
their weight to the others. All were statistically similar in respect to their index AIDS

diagnosis, concomitant AIDS illness and CD4+ cell count at diagnosis. Those whose

weight had fallen >5% during the preceding two months had a mean duration of

symptoms which was significantly longer than the rest. The response to azole
treatment was significantly poorer among those patients who had lost >5% of their

body weight prior to diagnosis. Fifty-seven of the 60 patients (95%) who had been

weighed before diagnosis attended for review two months after their oesophageal
candidiasis. Weight gain was observed in 21/34 (62%)who had lost <5% of their

weight prior to diagnosis and 15/23 (65%) who had lost >5% weight prior to

diagnosis.
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Table 6.6

Features of oesophageal candidiasis according to the change in weight in the two

months prior to diagnosis

Change in weight Weight loss Weight loss Statistic

>5% (%age) <5%

(%age)

Total 26 34 N/A

Oesophageal candidiasis as AIDS index 16(62) 18(53) NS

Concomitant AIDS illness 6(23) 4(12) NS

Oral thrush at diagnosis 21(81) 26 (76) NS

Mean duration of symptoms in days (SD) 21.1 (15.6) 13.2 (13.6) p <0.05
Mean CD4+ cell count (SD) 37.4 (42) 42.8 (51) NS

Response to azoles 17(65) 33(97) pO.OOl

There was no significant difference in the number of patients from each group who

gained weight after treatment. The change in post-treatment weight was significantly
different between those patients who showed a response to azoles (mean weight gain
rise of 3.2%, SD = 10.7) and those who were non-responders (mean fall in weight of

6.3%, SD = 6.1; p<0.05).

6.8 Disease Relapse

Sixty-three patients (90%) survived more than two months following oesophageal
candidiasis. A relapse of oesophageal candidiasis occurred in 33 (52%) of this group

following treatment. The progression from primary oesophageal candidiasis to

relapse is shown in Figure 6.5. A higher proportion of relapsers (21/33 - 64%) than

non-relapsers (13/31 - 42%) had a CD4+cell count <25/mm3 but this difference did
not reach statistical significance (p = 0.06).
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Figure 6.5

Relapse of oesophageal candidiasis
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6.9 Survival studies

For the 320 patients documented as having oral candidiasis the median survival

beyond this condition was 36 months and there was no difference in the survival
curves of those who had never been documented as taking azole prophylaxis against
Candida and those who had (figure 6.6).
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Figure 6.6

Survival from oral candidiasis according to azole prophylaxis
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Patient group Month Risk set Cumulative Cumulative SE %
dead rate %

Never used azole 0 278 0 0 0

prophylaxis 12 223 37 13.7 2.1
24 157 80 31.5 2.9
36 99 120 50 3.3
48 48 144 64.1 3.4

Ever used azole 0 42 0 0 0

prophylaxis 12 31 8 19.2 6.1
24 21 14 36.2 7.8
36 14 20 55.1 8.5
48 6 26 76.2 8.1

The median survival beyond oesophageal candidiasis was 18 months for all patients
and 22 months for those patients in whom oesophageal candidiasis represented the
index AIDS diagnosis. Survival was not improved with time - median survival of 23
months for those diagnosed between 1986-1990 and 20 months for those diagnosed
between 1991-1994.

None of the presenting clinical features of oesophageal candidiasis significantly
affected survival from the condition but the survival of patients diagnosed clinically
was significantly shorter than those diagnosed by other means - median survival of 9
months for clinically diagnosed, 16 months for those diagnosed at barium swallow
and 23 months for endoscopically diagnosed. (p<0.05). Survival amongst 49 IDUs
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(median = 16 months), 14 homosexually-infected (median = 18 months) and seven

heterosexually-infected patients (median = 18 months) did not differ significantly.
Survival from oesophageal candidiasis was significantly longer in the 55 patients
who responded to azole therapy (median survival = 21 months) than the 12 patients
who showed partial or no symptomatic improvement on azoles (median survival = 7
months: p<0.05) (Figure 6.7). This difference did not remain significant when AIDS
survival was compared - median AIDS survival of 21 months in the responders and
16 months in the non-responders. Survival was longer in 11 patients who responded
to azole therapy despite previous daily azole prophylaxis (median survival = 10

months) compared with eight azole-resistant patients who had been taking daily
azole prophylaxis (median survival = 4 months;p = 0.027). The use of
antiretrovirals at the time of oesophageal candidiasis (22 patients) did not

significantly affect subsequent survival - median survival of 16 months for those on

antiretrovirals and 19 months for those on no antiretrovirals at diagnosis.
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Figure 6.1

Survival from oesophageal candidiasis according to azole response
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Patient group Month Risk set Cumulative Cumulative SE %
dead rate %

azole response 0 55 0 0 0
6 45 8 14.8 4.8
12 32 19 26.1 6.6
18 26 21 40.6 6.8

azole resistance 0 12 0 0 0
6 4 8 66.7 13.6
12 3 8 66.7 13.6
18 2 10 77.8 12.8

The median survival from oesophageal candidiasis was 14 months in patients with a

presenting CD4+ cell count <25 (38 patients, mean CD4+ count - 8/mm ) and 18
months in those with a presenting CD4+ cell count >/= 25 (32 patients, mean = 69

cells/mm3).This difference was not statistically significant.

Kaplan-Meier comparison of survival curves for patients who had lost more or less
than 5% of their weight in the preceding two month period is shown in Figure 6.8.
The survival curves for the two groups did not differ significantly.

137



Figure 6.8

Survival according to degree of weight loss before oesophageal candidiasis
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Patient group Month Risk set Cumulative Cumulative SE %
dead rate %

<5% weight loss 0 34 0 0 0
12 22 10 29 7.7
24 8 22 71.6 8.3

>5% weight loss 0 26 0 0 0
12 9 16 62.7 9.6
24 3 20 83.6 8.1

Disease relapse, amongst those who survived for at least two months following

primary oesophageal candidiasis, did not significantly affect survival. The median
survival in relapsers was 22 months and in non-relapsers was 20 months (p = 0.502).

6.10 Post-mortem findings

Nineteen patients (27%) underwent post-mortem examination. Oesophageal
candidiasis was evident in six (32%) of those examined. The use of Candida

prophylaxis did not differ significantly between those who had candidiasis at PM and
those who had not (table 6.7) .Similarly, initial response to treatment and the
incidence of clinical relapse did not differ significantly between the two groups.
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Table 6.7

Features of patients with oesophageal candidiasis who underwent post-mortem
examination.

Candida at PM No Candida at PM

Total 6 13

Number receiving prophylaxis 4 10

Previous response to treatment 5 13

Clinical relapse after treatment 3 11
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Discussion

6.11 General Comments

Deficiencies in the mucosal immune defence mechanisms are frequently among the
first clinical manifestations ofHIV disease (Klein et al, 1984, Greenspan et al, 1988)

and, in the early descriptions of the disease, were often followed by AIDS within a

three-month period (Barr and Torosian, 1986). Oral candidiasis is described in over

70% of HIV-infected homosexual men at some point in their illness (Silverman et al,

1986) - a figure comparable to the number of patients with a CD4+ cell count <
i

.....

200/mm and a diagnosis of oral candidiasis in this study.

Oesophageal candidiasis has been recognised as an AIDS-defining illness since the
first descriptions of the disease and has become a more frequent index diagnosis in
the era of PCP prophylaxis - upto 21.3%. (Hoover et al, 1993). In this review 20% of

patients with CD4+ counts <200/mm3 had been diagnosed as having oesophageal
candidiasis and this was the index AIDS diagnosis for 40 patients (16% of all index

diagnoses before the end of 1994). It would therefore appear that the incidence of
oral and oesophageal candidiasis in this cohort is broadly similar to that described
elsewhere.

A high incidence of oral candidiasis was seen in all risk categories for HIV infection

although the reason for a significantly higher incidence among homosexually-
infected men than IDMs with a CD4+ cell count <200/mm3 is unclear and may be a

spurious result. The relationship between oesophageal candidiasis and risk category
has been examined previously and, as here, no difference found in the disease
incidence between the principle categories (Fleming et al, 1993).

6.12 Diagnosis

Diagnosis of oesophageal candidiasis is possible through endoscopy, which has the

advantage of revealing other oesophageal pathologies (Parente et al, 1991), barium
studies or on clinical grounds. The latter has been substantiated by a prospective

analysis which indicated that oesophageal symptoms in combination with oral
candidiasis were 93% sensitive for the diagnosis of oesophageal candidiasis (Porro et

al, 1989). At this centre, a clinical diagnosis is only considered if substantiated by a

significant improvement on antifungal therapy and no misdiagnoses are known to

have resulted from this approach. The relatively low use of endoscopy may partly
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reflect the lack of on-site facilities for this procedure. Despite this, the
aforementioned incidence of oesophageal candidiasis in the cohort under review
would suggest that under-diagnosis was not a problem. The shorter survival
associated with clinical diagnoses could be explained by a bias towards reducing the
number of investigations in patients with more advanced disease. Those investigated

endoscopically, it might be argued, are more likely to have been aggressively

investigated because they were at a relatively early stage of their illness.

Although oral candidiasis is extremely common in HIV disease it is possible that the
risk of oesophageal candidiasis is increased by factors other than the severity of a

patients immunodeficiency. In particular, it is known that antimicrobial therapy can

precipitate candidiasis (Edwards JE, 1995) and it might therefore be argued that

patients receiving antimicrobials are more at risk of extensive candidiasis than other
immunodeficient patients. It is notable that patients on treatment for disseminated

Mycobacterium avium complex (DMAC) or cerebral toxoplasmosis developed

oesophageal candidiasis more often than those taking treatment for Pneumocystis
carinii pneumonia but questionable whether this relates to the level of

immunodeficiency associated with the diseases (more marked in the latter two) or the

protracted antimicrobial therapy required for DMAC and toxoplasmosis.

6.13 Prophylaxis and treatments

The effect of prophylactic agents in the prevention of oesophageal candidiasis is not
clear from this study. Although there appeared to be a delay in the development of

oesophageal candidiasis in those receiving daily azoles, the difference between this

group and the no prophylaxis patients was not statistically significant. However, the

higher CD4+ cell count in the no prophylaxis group would suggest that these patients

developed oesophageal candidiasis at an early stage in their illness when compared
to the rest. The fact that more of the no prophylaxis group developed oesophageal
candidiasis as their index AIDS diagnosis would also imply that those on prophylaxis

developed the disease at a later stage.
The efficacy of azole antifungals in oral and oesophageal candidiasis is not in doubt

(De Wit et al, 1989; Smith et al, 1991) but their role in prophylaxis has been offset

by cost and the development of resistant Candida (Tavitian et al, 1986; Troillet et al,

1993). The findings of this study would suggest that azole therapy should be
restricted to patients with ongoing clinical disease and not given as prophylaxis since
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the latter does not appear to prevent oesophageal candidiasis and does not prolong
survival.

The treatment of the candidiasis has been made more difficult by the emergence of
azole resistant Candida species - a problem which has been much reported in AIDS

patients (Troillet et al, 1993; Vuffray et al, 1994). The emergence of azole resistance
seems to be closely linked to advancing disease (Maenza et al, 1996) and cumulative
dose of azole (Tumbarello et al, 1996) but the implications of resistance for patient
survival have not been clearly defined.
A definition of azole resistance based on sensitivity testing alone has never been

acceptable since a clinical response to azoles cannot always be predicated by the

drugs' MICs (Ruhnke et al, 1994; Rex et al, 1995) The number of sensitivity tests

undertaken in our patients was too small to provide useful information but two of six

patients with clinically resistant candidiasis had MICs of <16 mg/1. The latter, which
is in keeping with experience elsewhere (Ruhnke et al, 1994), helps to underline the

importance of finding clinical predictors for azole resistance.
The response to azole in this study was seen to be poorest in those patients with a

history of daily azole prophylaxis for at least one month prior to the diagnosis of

oesophageal candidiasis. This finding mirrors the experience of other centres i.e. that
cumulative azole dose is pivotal to the development of resistance in most AIDS

patients (Tumbarello et al, 1996). It could be argued that any patient who develops

oesophageal candidiasis while receiving azoles must have a Candida infection which
is clinically resistant to these drugs. In this study, however, clinical resistance in
those on daily azole prophylaxis was considered present only if there was no

response to a significantly increased dose of azole. Experience elsewhere has
indicated that it is possible to overcome clinical resistance with an increased dose of
azole (Ruhnke et al, 1994). The difference between patients receiving similar azole

prophylactic regimes who respond differently to increased doses of the drug was

emphasized in this study by the significant differences in survival between the eleven

responders and eight non-responders who had been taking daily azole prophylaxis.
The role of a previous AIDS illness as a predictor of azole resistance is unclear since

daily azole prophylaxis was significantly higher in those with prior AIDS diagnoses.
The same could also be said of dysphagia although the possibility exists that the

dysphagic patient is less able to absorb oral azoles and thus achieve adequate serum
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drug levels. Serum drug assays, not available in this study, would help to establish
the importance of dysphagia in predicting resistance to oral azoles.
While the importance of advanced HIV disease has been alluded to in studies of
Candida resistance (Rex et al, 1995), our experience would suggest that this is a less

important contributor than previous azole exposure. Only a small number of our

patients with a CD4+ cell count <25/mm3 demonstrated clinical resistance to azoles
in the absence of previous azole prophylaxis.

6.14 Survival and relapse

Weight loss has not been used before as a predictor of recovery from and survival

beyond oesophageal candidiasis. The duration of symptoms was longer and the

response to azoles poorer in patients with weight loss >5% during the previous two
months. However, there was no significant difference in the mean CD4+ cell counts
or survival curves between those who lost more or less than 5% of their body weight.
The latter would suggest that weight loss preceding oesophageal candidiasis may be
more indicative of the severity of the candidiasis - a potentially curable problem -

than the stage of a patient's HIV disease. The number of patients who, after losing
>5% of their weight in the two months prior to diagnosis, gained weight following
treatment is also suggestive of a reversible disease (oesophageal candidiasis) having
been the principal reason for their weight loss.
Survival in this study was longer than that reported elsewhere (Moore et al, 1996)
and this may reflect a greater use of prophylaxis in other centres delaying

presentation of the disease. Clinical resistance to azoles was clearly a poor

prognosticator following oesophageal candidiasis but AIDS survival was not

obviously affected by the development of azole resistance. It cannot be argued,

therefore, that the use of azoles should be restricted because prophylaxis with these

agents is associated with a more rapid clinical decline after AIDS.
The natural history of oesophageal candidiasis is for disease relapse after successful

treatment, usually evident at repeat endoscopy within two or three months (Laine L,

1994). This can be delayed by the use of appropriate prophylactic agents (Parente et

al, 1994) but the emergence of resistant strains has challenged the validity of such an

approach. The fact that 50% of patients found to have oesophageal candidiasis at

post-mortem had no history of recurrent oesophageal symptoms would suggest that
the incidence of relapse has been underestimated in this study.
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Disseminated Mycobacterium avium complex

7.1 Introduction

Disseminated infection with atypical mycobacteria was extremely uncommon

prior to the onset of the AIDS epidemic (Horsburgh et al, 1985), but it soon
became established as a significant opportunistic infection in patients with HIV-
related immunodeficiency (Masur, 1982). Of the atypical mycobacteria, the most

problematic from the point of disseminated infection is Mycobacterium avium

complex (MAC). Exposure to the organism is almost inevitable because of its

ubiquitous existence as an environmental saprophyte. Organisms are inhaled or

ingested, leading to colonisation of the respiratory and gastrointestinal tracts

(Horsburgh, 1989). Colonisation usually precedes dissemination by several

months, but is not invariable, as the majority of patients do not have detectable

prior colonisation (Damsker et al, 1985; Horsburgh et al, 1992; Nightingale et

al, 1992). In AIDS patients, disseminated disease usually occurs late in the
course of the illness, once cell mediated immunity has declined to very low
levels. Its incidence is inversely related to the CD4+ lymphocyte count, with the

majority of cases ofMAC bacteraemia occurring when this has dropped below
50 cells/mm3 (Horsburgh, 1989; Nightingale et al, 1992).
This chapter describes disseminated MAC infection which has occurred in the
HIV cohort under study. Particular attention has been paid to the following
• Risk of disseminated MAC according to risk category for HIV disease
• Clinical features of the disease and their relevance to patient survival
• Incidence of non-specific symptoms in disseminated MAC compared to other
AIDS patients

• Effect of disseminated MAC on AIDS survival and survival beyond a CD4+
cell count = 50/mm

• The effect of anti-mycobacterial therapy on patient survival.
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Methods

7.2 Clinical methods

A retrospective analysis of information from patient casenotes was undertaken. A

diagnosis of disseminated MAC was based the isolation ofMAC from blood or an

alternative, normally sterile, systemic tissue site (e.g. bone marrow, liver, spleen).
Data was collected on 46 patients with disseminated MAC with a view to

documenting features of infection and outcome. The clinical symptoms, signs and

laboratory data were recorded, dating from the time at which the relevant specimens
were taken that established the diagnosis, using a pro-forma (appendix 7). Night
sweats were recorded if they were sufficient to wet sheets and the symptom of fever
related to a sensation of raised body temperature. Weight loss was said to be present
where there was a reduction in weight of >10% from the baseline value and

lymphadenopathy was recorded if present at any extra-inguinal site.
A comparative case controlled study of the patients with disseminated MAC was

undertaken to assess the significance of the clinical features ofMAC and compare

AIDS survival and morbidity between disseminated MAC patients and their matched
controls. A control group of 46 hospitalised AIDS patients without a diagnosis of
DMAC was selected from the study cohort. Possible controls were selected using the
cohort database which stored information on patient CD4 counts, AIDS diagnoses
and antiretroviral treatment (chapter 2, section 2.1). The casenotes of possible
matches were examined to establish their suitablility as matched controls.
These patients were matched for age, gender, HIY transmission group, CD4+
lymphocyte count at AIDS diagnosis, year ofAIDS diagnosis, and nature of initial

AIDS-defining diagnosis (or for patients in whom DMAC was the AIDS-defining

diagnosis the next subsequent occurring AIDS-defining illness). Comparative
features of the study and control subjects are shown in table 7.1
The time of CD4+ cell count = 50/mm3 (CD450) was taken as the first of two

consecutive CD4+ values below 50 cells/mm3 measured no more than 3 months

apart.
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Table 7.1

Comparative features ofDMAC patients and matched controls

Feature Patients (46) Controls (46)

Male : Female 40:6 40:6

Median age at AIDS diagnosis 29 29

Mean CD4 count at AIDS (SD) 47 (48) 52 (53)

Antiretroviral therapy 31 31

IDU:homosexual:heterosexual:other 25:17:2:2 26:17:3:0

PCP as index AIDS illness 25 25

7.3 Laboratory methods:

75 patients with atypical mycobacteria were identified - 46 ofwhom had
disseminated MAC infection. Isolation ofmycobacteria from respiratory secretions
or faeces was not taken to be indicative of dissemination, but regarded as

representing colonisation or local infection only. The site of the initial specimen that

yielded positive mycobacterial isolation was recorded. Specimens consisted of either

respiratory secretions or sputum, faeces, urine, blood, bone marrow and tissue or

body fluids from other sites. Culture of blood and bone marrow was performed by
means of the BACTEC radiometric culture system (Becton Dickinson), with direct
inoculation into BACTEC 13A vials. All other appropriate specimens were examined
for evidence ofmycobacterial infection by microscopy using fluorescent staining
with auramine-phenol and confirmed by Ziehl-Neelsen staining, and by culture on

egg media and by BACTEC inoculation.(Watt et al, 1993) Susceptibility testing of

positive isolates was performed using the BACTEC system. (Watt et al, 1993)
Statistical analysis of data was undertaken using the techniques described in chapter
3 section 3.4.
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Results

7.4 Patients

Analysis of records showed that a total of 75 patients with HIV infection had a

positive isolate for an atypical mycobacterial species (Fig 7.1, table 7.2). There were

25 isolates that were considered to represent only colonisation or localised infection,
and 50 isolates that indicated systemic dissemination. Five patients had isolates of
more than one atypical Mycobacterium species, but in only one individual was there
dissemination with 2 species (M. avium and M. kansasii). There were 46 cases of
confirmed disseminated MAC infection.

Figure 7.1

Category of infection with potentially pathogenic environmental mycobacteria in 75

patients according to origin/site ofmycobacterial isolate

Disseminated
Local

Table 7.2 Species of environmental Mycobacterium isolated in 75 patients

SPECIES LOCAL DISEASE DISSEMINATED

ISOLATED ONLY DISEASE

M avium complex 4 46

M. gordonae 7 0

M. xenopi 6 0

M. malmoense 4 1

M. kansasii 2 1*

M. fortuitum 1 0

Unidentified** 2 2

combined infection with disseminated MAC: ** Non-MAC strains
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The first case of disseminated MAC in the study cohort was diagnosed in 1990 (Fig

7.2), the number rising to 46 by November 1994. There were 40 males and 6

females, with a mean age of 33 years at diagnosis. The route ofHIV acquisition was

through injection drug use in 25, homosexual intercourse in 17 patients, heterosexual
intercourse in 2, receipt of blood products in one and unknown in one. Diagnosis was

made antemortem in 45 of these cases, and at post mortem in one case only. This

represents an antemortem incidence of 18% among the 249 patients from the study
cohort who had been given an AIDS diagnosis prior to the end of 1994.
Disseminated MAC was the index AIDS illness in 6% (15/249) ofAIDS patients. Of
the 46 patients with disseminated MAC, 31 (67%) had experienced a prior AIDS-

defming illness. More patients were diagnosed with disseminated MAC as their
index AIDS illness between 1993-1994 (11/26 - 42%) than before 1993 (4/20 - 20%)
but the difference was not statistically significant.
As regards the risk activity associated with HIV acquisition, the progression from
CD4+ cell count = 50 (CD450) to disseminated MAC was analysed in 190 patients
from the study cohort in whom the time of CD450 was accurately recorded. The rate

of progression did not differ significantly between IDUs, heterosexually-infected and

homosexually-infected patients (Fig. 7.3).

Figure 7.2

Annual incidence of new AIDS cases and disseminated MAC.
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Figure 7.3

Progression from CD4?0 to disseminated MAC in 190 patients - analysis according to

risk category for HIV infection
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Patient group Month Risk set Cumulative Cumulative SE %
cases rate %

IDU 0 102 0 0 0
12 58 11 13.2 3.7
24 26 16 24.3 5.7
36 14 19 34.9 7.6

Heterosexual 0 23 0 0 0
12 10 2 12.5 4.7
24 4 2 12.5 8.5
36 2 3 34.4 10.9

Homosexual 0 65 0 0 0
12 41 7 11.9 4.8
24 22 11 22.5 6.2
36 11 13 32.5 8.6

7.5 Laboratory isolates

Of the 75 patients who had a positive atypical mycobacterial isolate, this was

presumed to only represent colonisation or localised infection in 25 cases - i.e. no

systemic dissemination. The organisms isolated in these cases were M. gordonae in 7
cases (3 sputum and 4 urine), M. malmoense in 4 cases (sputum), M. kansasii in 2
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cases (one sputum, one urine), M. xenopi in 5 cases (3 sputum, one from respiratory
tissue only at post mortem, and one from rectal tissue culture at post mortem), MAC
in 4 cases (2 faeces, one sputum and lymph node, and one sputum), an unidentifiable

atypical Mycobacterium in 2 cases (one faeces, one lymph node), and M. fortuitum in
one case (sputum).
Of 50 patients with disseminated infection, 46 were infected with MAC. In one case

there was combined systemic infection with disseminated MAC and disseminated M.

kansasii. In 3 of the cases there was concomitant colonisation with a non-MAC

mycobacterium - Mmalmoense in one (sputum), M kansasii in one (sputum), and
bothMmalmoense andMfortuitum from sputum in one.

The clinical sites of the initial isolation for all cases of disseminated infection

diagnosed antemortem were recorded. Since several specimens from differing sites
are usually obtained when a diagnosis of atypical mycobacterial infection is

suspected, mycobacteria were usually contemporaneously isolated from multiple
sites (respiratory tract in 61%, gastrointestinal tract in 48%, Table 7.3). However
cultures were positive from blood alone in 7 cases, with no prior or concurrent
colonisation detected. Blood cultures were negative in 3 cases, with an alternative
site yielding the positive culture diagnostic of disseminated disease (bone marrow or

postmortem tissues). Two patients had postmortems, both having widespread
infection as indicated by positive isolation from multiple internal organs.

Table 7.3

Sites of isolation ofMAC in 46 patients with disseminated infection.

SITE OF ISOLATION No of ISOLATES(%)

Blood 43 (93.5%)

Bone marrow 6 (13.0%)

Sputum 28 (60.9%)

Urine 8 (17.4%)
Faeces 22 (47.8%)

Post mortem 1 (2.2%)
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The sensitivity patterns of the initial isolates to the standard range of first line
antimicrobial agents used against atypical mycobacteria are displayed in Table 7.4.

Overall, only 2 of the isolates were sensitive to all drugs listed, and one isolate was

resistant to all those listed (though clarithromycin testing was not performed in this

case).

Table 7.4

Antibiotic sensitivity characteristics and breakpoint concentrations in 45 MAC

isolates from patients with DMAC

DRUG % SENSITIVE (No
of isolates tested)

SENSITIVITY BREAKPOINT

CONCENTRATIONS (mg/1)

Clarithromycin 94.4% (36) 4.0

Ethambutol 91.1% (45) 2.0

Amikacin 37.8% (45) 2.0

Rifabutin 24.4% (45) 0.2

Ciprofloxacin 20.0% (45) 2.0

Rifampicin 13.3% (45) 0.5

7.6 Clinical and laboratory features

A wide range of symptoms were reported at the time of disseminated MAC

diagnosis. The most common were weight loss, fever, and night sweats. Significant

weight loss (>10% of a baseline weight) was documented in half the patients, with

hepatomegaly and documented fever >37.5°c also being common. Abdominal and

respiratory symptoms were less frequent, as were the findings of splenomegaly and

lymphadenopathy. The principal features associated with disseminated MAC are

summarised in table 7.4. Insufficient information was available on duration of

symptoms for analysis.

Comparison of the incidence of these features was made with the matched case

control group of 46 AIDS patients without disseminated MAC. This reveals that
AIDS patients with a diagnosis of disseminated MAC had a significantly higher
incidence ofweight loss both as a symptom and as a documented sign as compared
to controls (Table 7.5). Although the incidence of other constitutional symptoms and
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signs was higher in disseminated MAC cases than controls, this did not reach
statistical significance.

Table 7.5

Incidence of clinical symptoms, signs and abnormal laboratory values among 46

disseminated MAC patients at the time of diagnosis compared with matched controls

No (%) of MAC

patients affected

No (%) of

controls affected

P

value

Weight loss 39 (85%) 31 (67%) 0.088

Fever 26 (56%) 17(37%) 0.095

Night sweats 27 (59%) 23 (50%) 0.53

Abdominal pain 13 (28%) 5 (11%) 0.07

Diarrhoea 12(26%) 8(17%) 0.45

Cough 6(13%) 7(15%) 1.0

Wt loss >10% baseline* 19(48%) 9 (23%) 0.034

Pyrexia > 37.5°c** 14 (37%) 6(16%) 0.068

Hepatomegaly 15 (33%) 8 (17%) 0.15

Splenomegaly 6(13%) 4 (7%) 0.73

Lymphadenopathy 6(13%) 4 (7%) 0.73

Anaemia (Hb <100g/l) 18 (39%) 8(17%) 0.038

Leucopenia (WBC 20 (43%) 10 (22%) 0.046

<2X109/1)
Platelets <100 xl09/l 13 (28%) 8 (17%) 0.32

Anaemia and leucopenia 8 (17%) 3 (6%) 0.2

Pancytopenia* * * 5 (11%) 2 (4%) 0.43

Alkaline phosphatase 35 (76%) 18(39%) 0.001

>100U/1

ALT > 40 U/l 27 (59%) 18(39%) 0.095

Albumin < 3 gm/1 22 (48%) 16(35%) 0.29

(♦recorded in 39 cases only, **recorded in 37 cases only, ***defined as Hb

<100g/l, WBC <2x 109/l, platelets <100 xl09/l).
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Abnormalities in liver function were noted frequently in cases of disseminated MAC,
with elevations in alkaline phosphatase above upper limit of normal (>100 U/l) being
found in three quarters of the patients, and elevated alanine aminotransferase (>40

U/l) in 60%. Hypoalbuminaemia was present in nearly half the patients. Anaemia
and leucopenia were common, but total pancytopenia was found infrequently (11%).

Comparison with the matched controls reveals that the abnormalities that were

significantly more common in disseminated MAC cases were anaemia, leucopenia,
and elevated alkaline phosphatase (Table 7.5).

Immunological parameters were also checked at the time ofDMAC diagnosis. The

median CD4+ lymphocyte at DMAC diagnosis was 6 cells/mm (mean 13.2, range 0-
3 3

51/mm ). Only one patient had a CD4+ lymphocyte count above 50/mm , and 58%

had counts below 10/mm3. Mean haemoglobin was 102 g/1 (SD = 22), WBC 2.49

xl09/l (SD = 1.4 x 109/l) and platelet count 138.1 xl09/l (SD = 62).

7.7 Treatment

Therapy was initiated in 34 cases (74%). The drugs employed as their

antimycobacterial regimen are shown in Table 7.6. In 11 of these cases (32%) the
initial regime was stopped because of intolerance or problems with compliance.
Treatment was not commenced in 11 patients diagnosed antemortem; in all of these
cases the reasons were not always evident from this retrospective review of their case
records. In the majority however, the main factor appeared to be that any potential
benefits for treating disseminated MAC in advanced AIDS patients in their terminal

phase of illness with very limited expectations of survival were considered to be

negligible, and outweighed by the potential complications of drug therapy. Eleven

patients were initially or subsequently placed onto systemic corticosteroids as part of
their terminal therapy for symptomatic purposes. 20 patients were receiving
antiretroviral therapy at the time of disseminated MAC diagnosis. Follow up of

patients with disseminated MAC did not include routine mycobacterial blood

cultures; these were only selectively performed if there were further concerns about
the patients symptoms or lack of clinical response. Therefore no useful data are

available on the microbiological outcome of the various treatment regimens used in
this study.
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Table 7.6

Antibiotic drugs administered to 34 patients with disseminated MAC as their

initial treatment regimen.

DRUG NUMBER (%)

Ethambutol 30 (88%)

Clarithromycin 29 (85%)

Ciprofloxacin 17 (50%)

Rifampicin 7 (21%)
Rifabutin 6(18%)
Amikacin 6(18%)
Clofazamine 3 (9%)

Azithromycin 2 (6%)
Other 3 (9%)

7.8 Studies on progression to disseminated MAC and subsequent survival

For the majority of the disseminated MAC patients it has been possible to document

differing outcomes (disseminated MAC diagnosis, death) from various entry points -

development of AIDS, development of disseminated MAC, and the crossing below

the CD4+ lymphocyte threshold of 50 cells/mm3. Kaplan-Meier survival analysis
reveals that there is a steady but gradual progression to the development of
disseminated MAC in AIDS patients, with a median time to development of
disseminated MAC of 51 months following an AIDS diagnosis (Fig 7.4). The
cumulative incidence of disseminated MAC is 14% at 1 year, 23% at 2 years, and
36% at 3 years following an AIDS diagnosis. Progression from AIDS to

disseminated MAC was faster in those diagnosed before 1993 (median time to

disseminated MAC = 20 months) than in those diagnosed in 1993/94 (median time
to disseminated MAC = 38 months). However, the Kaplan-Meier progression curves

for these two groups did not differ significantly - p =0 .195. The median time to

disseminated MAC development after CD450 is 34 months, with an incidence of 12%
at 1 year, 32% at 2 years and 41% at 3 years (Fig 7.5).
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Figure 7.4

Progression from AIDS to disseminated MAC in 249 patients
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Figure 7.5

Progression from CD4r'0 to disseminated MAC in 190 patients
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Survival of all disseminated MAC patients following their diagnosis is displayed in

Fig 7.6. The median survival was 6 months with only 24% of patients surviving for
one year. A comparative analysis of survival based on presenting clinical features
failed to demonstrate any significant difference in the survival curves of patients with
or without the following features: weight loss >10% of baseline, fevers, sweats,

diarrhoea, abdominal pain, elevated alanine aminotransferase, elevated alkaline

phosphatase or anaemia. The 34 patients treated for MAC had a significantly longer
survival (median 7 months) than the 12 patients who were not treated ( median = 1

month) p=0.002 - see Figure 7.7. Five of the 12 untreated patients died within one

month of diagnosis of disseminated MAC. This corroborates the finding that
decisions to withhold treatment in many cases is related to their predicted poor short
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term expectation of survival, rather than reflecting ineffective therapy. There was no

significant difference in the survival curves of those given steroids as part of their
treatment (median survival = 5 months) and those not given steroids (median
survival = 7 months) - p = 0.7. Patient diagnosed in 1990-1992 had a survival curve

(median = 7 months) which was not significantly different from the survival curve
of those diagnosed in 1993/94 (median = 4 months) -p = 0.177.

Figure 7.6

Survival from disseminated MAC in 46 patients
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Figure 7.7

Survival from disseminated MAC according to treatment

proportion alive

-X- X o

X X

0.9

0.8 -

0.7

0.6

0.5 -
o

0.4 --

0.3 --

0.2 -

0.1 --

0

0 5 10 15 20

months

Patient group Month Risk set Cumulative Cumulative SE %
dead rate %

Treated 0 34 0 0 0
6 15 12 44.2 9.2
12 4 23 85.2 6.8

Untreated 0 12 0 0 0
6 1 10 89.1 10.5
12 1 10 89.1 10.5

o untreated

x treated

Comparative survival from AIDS (Figure 7.8) or CD450 (Figure 7.9) did not differ

significantly between the disseminated MAC patients and their matched controls.

Similarly, the proportion of time spent in hospital following AIDS - a surrogate

marker for disease morbidity - did not differ significantly between the disseminated
MAC patients (mean = 27%, SD = 24) and their matched controls (mean = 25%, SD
= 18) - p=0.46

Amongst the 31 patients with prior AIDS diagnoses, the eight who spent >10% of
their AIDS to disseminated MAC time in hospital had a survival curve (median
survival = two months) which did not differ significantly from the survival curve of
the other 23 (median survival = six months) - p=0.192.
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Figure 7.8

Comparative survival from AIDS for disseminated MAC and control patients
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Figure 7.9

Comparative survival from CD^0 for disseminated MAC and control patients
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Discussion

1.9 General comments

The incidence of disseminated MAC varies, but it has been diagnosed antemortem in

between 19% and 43% of AIDS patients surviving 2 years (Chaisson et al, 1992;

Nightingale et al, 1992) and in over 50% at postmortem. (Ellner et al, 1991). In this

study, the incidence of disseminated infection was comparable (18%) to the above.
Since it is exposure to Mycobacterium avium complex (MAC) in the environment
that leads to colonisation with the risks of subsequent dissemination, it might be
assumed that the environmental prevalence of MAC would correlate with the
incidence of disseminated MAC. This prevalence for the Edinburgh area is not

known, and therefore it is uncertain whether it may have some bearing on the
incidence of disseminated MAC in this study. However the risks of exposure may
not be the most crucial factor governing the development of infection. It may be that
other factors play an important part. It has been shown that MAC serovars in AIDS

patients are usually different from those found in the environment and other patients

(Hampson et al, 1989) so it is possible that the MAC strain contributes to the
likelihood of colonisation and dissemination. The precise mechanism of exposure

may be relevant in terms of the nature of the vehicles used in ingestion or inhalation

(foodstuffs and water) (Inderleid et al, 1993).
It may be possible that some cases of disseminated MAC were missed in the study
cohort. It is unlikely that symptomatic cases coming to attention would not have the

appropriate cultures and investigations performed, since BACTEC cultures are

widely employed in the Edinburgh City Hospital for the microbiological surveillance
of symptomatic patients with advanced HIV disease. Less than 50% ofAIDS patients
who have died have had postmortems, however, and some studies have shown a high

prevalence of up to 53% when information obtained at postmortem is taken into
account (Ellner et al, 1991). In the 42 documented postmortems from the study
cohort of patients with HIV/AIDS there has been only one case of disseminated
MAC discovered that had not been diagnosed antemortem. This represents a low a

pickup rate of only 2.4%, and implies that few clinical cases ofDMAC have been
missed in this cohort.
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7.10 Presenting features and risk of disseminated MAC

In this study 98% of patients with disseminated MAC had CD4+ cell counts <50

cells/mm , and a third of all patients with counts below this level develop
disseminated MAC within 2 years. It is in this group that there should be a lower
threshold for performing the appropriate investigations to exclude or confirm
disseminated MAC, and surveillance should be aimed at these individuals. It would

be inappropriate to perform mycobacterial blood cultures in patients with CD4+
counts above 50 cells/mm3 without suggestive clinical features and there is no
evidence from this study that any one of the major risk categories for HIV

acquisition progress to disseminated MAC at a rate different from any other. Similar
conclusions about the level of immunodeficiency associated with disseminated MAC
have been made on the basis of a prospectively evaluated clinical prediction model
for MAC bacteraemia. (Chin et al, 1994)
In relation to the clinical manifestations of the disease, this controlled study supports

the findings of other studies which suggest there is a characteristic constellation of
features that results from disseminated MAC infection (Havlik et al, 1992; Chin et

al, 1994). The combination ofweight loss, anaemia, leucopenia, and abnormal liver
function tests that indicate cholestasis are strongly associated with a disseminated
MAC diagnosis, and other features (fever, hepatomegaly) are suggestive. A
combination of these features should alert clinicians to the probable diagnosis of
disseminated MAC.

The survival studies on the HIV cohort indicate that over time, there is a gradual but

ever-increasing risk of developing disseminated MAC. The actuarial incidence in
these patients was 23% at 2 years and 36% at 3 years following an AIDS diagnosis.

Although this is comparable to one large study which reported an incidence of 19%
at 2 years (Chaisson et al, 1992), another study has recorded a much higher incidence
of 43% at 2 years with a median time to disseminated MAC of 27 months

(Nightingale et al, 1992). One study which looked at 972 patients found the median
time to disseminated MAC after AIDS was only 4.5 months prior to 1988 but was

prolonged to 8 months after 1988.(Havlik et al, 1992). In this study those diagnosed
before 1993 had a median progression from AIDS to disseminated MAC which was

18 months shorter than those diagnosed in 1993/94. As with all data presented
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caution must be exercised in comparing the findings from this study, where a

relatively small cohort has been examined, with data from other much larger studies.
In the USA it has been predicted that all AIDS patients who do not die of another
HIV-related event may eventually be infected with MAC (Nightingale et al, 1992).
On the evidence of the progression studies in this cohort a steady rise in the
incidence of disseminated MAC incidence might be predicted, but at a more gradual
rate than that seen in the USA, such that disseminated MAC cannot be regarded as an

inevitability ofHIV disease in the study cohort examined here.

7.11 Survival

Survival following a diagnosis of disseminated MAC in this study was limited to a

median of 6 months - a period broadly in keeping with the experience of others

(Nightingale et al, 1992). It must be pointed out that this represents survival from
time of diagnosis only, and does not take into account the possibility that patients

may have had disseminated infection for weeks or months before appropriate

diagnostic tests have been carried out. There would appear to be evidence from other
studies that treatment does influence outcome of infection, with untreated patients

surviving only 4 months in comparison to 8 months for treated patients and 11
months for matched AIDS controls (Horsburgh et al, 1991). The much poorer
survival of untreated cases in this study would tend to support this view, but the
biases inherent in retrospective studies of this nature are quite apparent. Physicians

obviously will exercise their clinical judgement when determining who merits

therapy, and it is in no way surprising that they may decide, often with the patient's

agreement, that there is little to gain in commencing multi-drug therapy in the pre¬

terminal patient who has other AIDS-related illnesses and who is predicted to have

only a few weeks left to live. It is difficult to control for this form of bias in studies
of this nature.

One way to control for this selection bias against those with poor short term

prognoses would be to exclude from analysis all cases who die within a month or two

of diagnosis. This would, however, underestimate the true impact disseminated MAC

may have on survival, since one would be limiting analysis to a group of patients

already preselected as short term "survivors". The best way to compare the effect of

therapy would be to conduct a prospective, placebo-controlled, randomised trial
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which included all patients with disseminated MAC. This is unlikely to be a practical

proposition, since in view of current knowledge of the clinical efficacy of therapy for
disseminated MAC in terms reducing morbidity, the ethics of including placebo

therapy is questionable. Ultimately, clinicians will assess the merits or otherwise of

therapy on an individual basis, often at the bedside having taken into account all
information relating to the patient as well as his/her wishes, and not make decisions

purely on the basis of suggested predictors such as CD4+ cell count. Superimposed
on the biases alluded to above is the difficulty in drawing a meaningful conclusion
from data which is based on relatively small numbers, as in this study. A larger

retrospective study, to confirm or refute the value of treatment in prolonging

survival, would seem a more feasible option than a prospective placebo-controlled

study.
What about the impact of disseminated MAC itself on overall outcome of

patients following an AIDS diagnosis? Since disseminated MAC only occurs in

patients who are already severely immunocompromised and who have usually
had AIDS for some time, there is a danger that simple survival comparisons of
AIDS patients may misidentify those developing disseminated MAC as having

"prolonged AIDS survival". This study did not demonstrate that the

development of disseminated MAC itself significantly shortened (or prolonged)
overall survival following a diagnosis ofAIDS, nor did it shorten survival from

CD4+ cell count <50 cells/mm3. This contrasts with the experience elsewhere
which does identify such an association (Chaisson et al, 1992; Hanson et al,

1993; Jacobson et al, 1991). However, one other study has shown equivalent
survival if patients for whom disseminated MAC was the AIDS-defining

diagnosis was excluded from analysis (Sathe et al, 1990). One explanation for
the findings in this study may be that any detrimental effect disseminated MAC

may have on AIDS survival is compensated for by the beneficial effects its

therapy may have in the prevention of other life-threatening opportunistic
infections (with agents such as rifabutin, ciprofloxacin and macrolides having an

effect on the incidence of bacterial infections and toxoplasmosis). Another is

simply that, when dealing with the terminal stages ofHIV disease, any
difference in survival resulting from a particular opportunistic infection is likely
to be too small to be statistically significant. As with other aspects of this study,
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the small patient numbers may be inadequate to show a difference in survival
between those who develop DMAC and other AIDS patients.
It is notable that the morbidity from disseminated MAC - as measured by the

proportion of time spent in hospital post-AIDS - did not differ significantly from
the morbidity of the control group. This might suggest that patients with
advanced immunodeficiency suffer similar morbidity to one another regardless
of which opportunistic infections they develop.

7.12 Treatment and prophylaxis

Irrespective of its effect on mortality, disseminated MAC does have a major

impact on morbidity in AIDS patients. This makes the issues of treatment and

prophylaxis very relevant. As regards therapy, there is still no consensus on the
number of and best combination of antimycobacterial drugs that should be used.
Treatment seldom eradicates infection, but it does improve outcome as regards
relief of symptoms and prolongation of survival (Horsburgh et al, 1991) Several

drugs have emerged as being particularly useful, with rifamycins, ethambutol
and the newer macrolides (clarithromycin and azithromycin) forming the basis
ofmost treatment regimes (Masur, 1993) While it is appreciated that in vitro
sensitivities do not necessarily correlate well with clinical efficacy , patients
with DMAC who respond to treatment are more likely to have received an

antibiotic combination to which their MAC isolate was sensitive(Horsburgh et

al, 1985). In this study, there was poor in vitro susceptibility of isolates to
rifabutin (only 24%), and this must raise some doubts about the use of rifabutin

therapy or prophylaxis in the study cohort. Macrolides have been employed as

single agent therapy for MAC with success, but resistance rapidly emerges.

(Young et al, 1991 Chaisson et al, 1994). Over the time of the study it was
recommended that symptomatic patients be treated with a combination of
ethambutol and a macrolide, supplemented by one or more additional agents

(rifabutin/ciprofloxacin/amikacin) if clinical disease is of sufficient severity.
Modifications in therapy are then made on the basis of tolerance and sensitivity

testing.
The high incidence of disseminated MAC in severely immunocompromised

patients reported in other studies has implications as regards the use of
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prophylaxis. It would seem appropriate to offer prophylaxis to these patients,
and on the basis of published trials (Nightingale et al, 1993) rifabutin has been

licensed for this purpose in patients with CD4+ cell counts <100 cells/mm3.
However, this study has demonstrated that there is a lower incidence in

Edinburgh AIDS patients than in other studies, and this must be taken into
account when local prophylaxis strategies are proposed. Even if prophylaxis
were to be reserved for the most severely immunocompromised group (CD4+

<50 cells/mm ), over the course of 2 years this would help to prevent disease in

only a minority of patients (32%) who would have otherwise developed
disseminated MAC. There are misgivings about the widespread use of

prophylaxis, and these include concerns about the effects on emerging resistance
in tuberculous mycobacteria as well as atypical mycobacteria strains. The cost-

benefits of rifabutin prophylaxis have been questioned (Opravil et al, 1994).
Other factors are the likelihood of side effects (which can occur in as many as

46% of patients [Kemper et al, 1992]), and drug interactions (which may be
considerable and significantly increase the costs of providing antiretroviral and
other therapies). It must also be pointed out that in the controlled trials which
showed rifabutin prophylaxis delayed the emergence of bacteraemia, there was a

trend towards a beneficial effect on survival but this was not statistically

significant.(Nightingale et al, 1993). If prophylaxis does not necessarily prolong

life, and if AIDS patients with treated disseminated MAC may still survive for
as long as those without infection, perhaps the emphasis should be on

surveillance, with early diagnosis and therapy.
The choice of antimicrobial agent for prophylaxis is also debatable. The wisdom
of using rifabutin alone for this purpose in Edinburgh patients must be

questioned, considering the low in vitro sensitivity of treatment-nai've MAC
isolates to this agent. The use of an alternative drug for prophylaxis, such as a

macrolide, could be considered but resistance is of concern in any single agent

prophylaxis.
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Conclusions

The nature of this study, examining five separate AIDS-related opportunistic

infections, is such that some of the findings are unique to each infection. There are,

however, a number of areas which need not be considered in isolation. This final

chapter attempts to draw together those findings relevant to most or all of the
infections studied. These can be best considered under the following sub-headings.

8.1 The pattern of AIDS-related opportunistic infections over the time period of
the study

It might be expected that the effect of PCP prophylaxis would be evident in a change
in the incidence of opportunistic infections during the course of the study. With only
occasional exceptions, this was not apparent. The relative contribution made by PCP
to all index AIDS diagnoses did fall significantly during 1994 but not prior to that

year. A rise in the incidence in disseminated MAC was noted from 1990. There was

no change in the incidence ofCMV disease, oesophageal candidiasis or cerebral

toxoplasmosis during the study. In respect of year-to-year variation in incidence, the
effect of PCP prophylaxis on the pattern ofAIDS illnesses was therefore not evident
in this cohort. This might be accounted for by virtue of the fact that most patient in
the cohort were diagnosed with an AIDS illness after 1989 - the year when

guidelines for PCP prophylaxis were first issued (MMWR, 1989). Any effect of

trimethoprim-sulphamethoxazole or dapsone/pyrimethamine (given as prophylaxis

against PCP) on the incidence of cerebral toxoplasmosis was not evident but this may
have been due to both the time period of the study and the relatively low incidence of
cerebral toxoplasmosis within the cohort. Since no other form of primary prophylaxis
was introduced to the study cohort over the period of this review it is unsurprising
that there was no decline in the incidence of oesophageal candidiasis, CMV disease
or disseminated MAC. The rise in the number of disseminated MAC cases from

1990 might be accounted for both by improved laboratory techniques for the
isolation of the organism and longer patient survival with severe immunodeficiency.
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With the exception of an increase in disseminated MAC diagnosis from 1990, the

pattern of those AIDS illnesses included in this study has changed little during the
time period 1984 - 1994.

Any effect from highly active antiretroviral therapy would not be seen in this study
which predated such treatment. Furthermore, subtle differences in survival and
outcome due to improved diagnosis and treatment over time might be missed
because of the relatively small patient numbers.

8.2 Primary prophylaxis against opportunistic infections

There was insufficient accurate data available from this retrospective study to
indicate how effective primary PCP prophylaxis has been in this group. However, at
the time of PCP diagnosis the mean CD4+ cell count was lower in those patients on

primary prophylaxis than the others - suggestive of a benefit in the study cohort.

Trimethoprim-sulphamethoxazole and dapsone/pyrimethamine were effective in

delaying the development of cerebral toxoplasmosis in toxoplasma seropositive

patients with a CD4+ cell count </= 50/mm3 - an effect sufficiently strong to be
evident in the relatively small number of toxoplasma seropositive patients within the
cohort.

In oesophageal candidiasis, the mean CD41 cell count was significantly lower in
those taking daily azole prophylaxis as compared to those taking alternative or no

prophylaxis - suggesting daily azoles can delay oesophageal candidiasis. This finding
needs to be offset against the lack of any survival benefit from azole prophylaxis and
the increased risk of azole resistant oesophageal candidiasis associated with daily
azole prophylaxis. From the findings in this study, the use of daily azoles as

protection against Candida infection should not be routinely advocated.

Although acyclovir has been mooted as a form of CMV prophylaxis (Sha et al, 1991)
this has never been routinely used in patients from the study cohort who are

considered at risk ofCMV disease. Amongst those who developed CMV disease, the
small number who were taking acyclovir >/= 1600 mg daily had a similar CD4+ cell
count to the rest at the time ofCMV diagnosis. No form of prophylaxis against
disseminated MAC has been employed in patients attending Edinburgh's City

Hospital.
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While there is some evidence in this study to support the use of PCP prophylaxis and

prophylaxis against cerebral toxoplasmosis there is no data to support the use of daily
azole prophylaxis against oesophageal candidiasis. Insufficient data was obtained to

indicate a role for prophylactic acyclovir against CMV disease.

8.3 Influence of risk behaviour associated with HIV acquisition on AIDS-related

opportunistic infections

In the patients included in this study the principal risk behaviours associated with
HIV acquisition were IDU, homosexual sex and heterosexual sex. Amongst those
who developed PCP, the IDUs were significantly more likely to present with a

pneumothorax or a pC02 > 5.5 kPa than patients from other risk categories. The
latter was seen to be associated with an increased risk of fatal infection in IDUs only.
None of the other opportunistic infections studied had clinical features which
occurred more frequently in any particular risk category.
There was an increased risk ofCMV disease amongst homosexual men which could
not be accounted for by the higher seroprevalence in that risk category - progression
in CMV seropositive patients from CD450 to CMV disease was faster in homosexual
men than IDUs. Homosexual men with a CD4+ cell count < 200/mm3 had a

significantly higher incidence of oral candidiasis than other risk categories although
the rate of progression from oral to oesophageal candidiasis did not differ between
the risk categories. It is unclear whether these findings represent real differences in
disease incidence or, as acknowledged earlier, are a function of the relatively small
number of patients studied.
Survival from the time of diagnosis with PCP was shorter in IDUs than in those from
other risk categories but the uptake of antiretroviral was significantly poorer in IDUs

recovering from PCP. When analysis was based on only those who took
antiretrovirals there was no survival difference between the risk categories. Any

advantage or disadvantage conferred by risk behaviour associated with HIV

acquisition (independent of antiretroviral therapy) was therefore not evident in

patients with PCP and the same was true for all of the opportunistic infections
studied.
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In terms of disease outcome and patient survival, risk behaviour associated with HIV

acquisition was not relevant to AIDS patients attending Edinburgh's City hospital.

8.4 Features of value in predicting length of survival following an AIDS illness

Some clinical features, such as a pneumothorax complicating PCP, appeared to be of
value in indicating an increased risk of fatal infection. Other features did not predict
a fatal outcome from the acute event but corresponded to a better or poorer survival

following recovery from the AIDS illness.
The length of survival following PCP did not appear to be influenced by any of the

presenting clinical features at the time of acute infection, nor did a subsequent

episode of PCP influence survival beyond the first episode. However, amongst the
infections studied, PCP was the only one in which survival was significantly

prolonged by the use of antiretrovirals following recovery. Arguably, the lack of any
benefit from antiretrovirals in the other AIDS illnesses reflected smaller patient
numbers and more advanced immunodeficiency associated with these diagnoses.
Patients presenting with CMV disease had no features helpful in determining their

subsequent survival but those who had been hospitalised for > 10% of the period
from AIDS to CMV disease had a poorer survival than the others. The same did not

hold true for patients with cerebral toxoplasmosis (a disease diagnosed in fewer

patients compared with CMV) or disseminated MAC - the survival studies for
disseminated MAC were weakened by the fact that only 74% of patients received
treatment. The relative infrequency with which patients from the PCP (15%) or

oesophageal candidiasis (43%) groups gave a history of a previous AIDS illness
meant that no attempt was made to assess the level of hospitalisation between the
AIDS index diagnosis and the opportunistic infection under study, nor on its

relationship to patient survival. Treatment was the only clinical feature which was

associated with improved survival from disseminated MAC and intolerance of first
line treatment appeared to be a poor prognosticator in patients with cerebral

toxoplasmosis. In patients with oesophageal candidiasis treatment was also of

importance in predicting survival in as much as those with a history of previous
extensive azole exposure were more likely to exhibit azole resistant oesophageal
candidiasis and those with azole resistance had a significantly shorter survival.
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The principal laboratory investigation used to monitor HIV disease and level of

immunodeficiency between 1984 and 1994 was the CD4+ lymphocyte cell count.
The median survival and median CD4+ cell counts at the time of diagnosis are shown
for each of the opportunistic infections in table 8.1.

Table 8.1

Median survival in months and median CD4+ cell count associated with the diagnosis

Diagnosis Median survival (months) Median CD4+ cell count/mm

PCP 22 28

Oesophageal candidiasis 18 18

Cerebral toxoplasmosis 10 13

CMV disease 9 10

Disseminated MAC 6 6

The median absolute CD4+ cell count associated with each of the opportunistic
infections corresponds approximately to the length of patient survival in months.

Although individual patient survival cannot be accurately predicted by the CD4+ cell
count it appears to be the case that diseases associated with poorer survival are also
associated with a lower CD4^ cell count at the time of presentation.

8.5 Comparative survival and morbidity studies between patients with AIDS
infections and matched controls

By matching control patients from within the study cohort to those who developed
certain AIDS-related infections it was possible to estimate the impact of particular
events on patient survival and morbidity. This could not be done for PCP since many

patients, who were otherwise suitable, had suffered PCP during the course of their
illness and were therefore precluded from acting as controls. Similarly, it was not

possible to match patients with oesophageal candidiasis to controls who had no

history of Candida infection since most patients are diagnosed with oral candidiasis

during their illness.
It was, however, possible to match patients with cerebral toxoplasmosis and CMV
disease to seronegative controls who were therefore not perceived to be at risk of

immunodeficiency-associated reactivation of these infections. Matching patients with
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disseminated MAC to controls also seems likely to have been accurate since the

severity of the symptoms associated with disseminated MAC is such that the

diagnosis is unlikely to have been missed in a large number of patients and it is

improbable that any of the matched controls had undiagnosed disseminated MAC.
The comparative survival studies for cerebral toxoplasmosis, CMV disease and
disseminated MAC showed the same thing - that patients with these infections had a

similar AIDS survival and survival from the time of CD4+ = 50/mm3 to their

matched controls. Opportunistic infections do not, therefore, obviously impact on the
median survival of HIV-infected populations beyond points of advanced

immunodeficiency (AIDS or CD4+ - 50/mm3). Opportunistic infections might
therefore be best regarded as markers of immunodeficiency rather than variables
which significantly influence the outcome of AIDS.
In terms of disease morbidity there was no evidence that the level of post-AIDS

hospitalisation differed significantly between patients with CMV disease, cerebral

toxoplasmosis or disseminated MAC and their matched controls. Hospitalisation is
not a particularly accurate measure ofmorbidity and it would be presumptuous to
conclude too much from this data. It is fair to say, however, that patients with
advanced HIV infection spend a significant proportion of their lives in hospital and
that this is not obviously related to the types of opportunistic infections they suffer.
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APPENDIX 1

COMPLIANCE WITH PCP PROPHYLAXIS PRO-FORMA

NAME

NUMBER

DOB

SEX

PRIMARY OR SECONDARY PRO

DATE STARTED PROPHYLAX

DATE SEEN

RISK CATEGORY

TYPE PROPHYLAX

LAST PENTAMIDINE
ATTENDANCE

LAST DRUG PRECRIPTION

SELF REPORTING OF
COMPLIANCE

MEDICATION ON ADMISSION
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APPENDIX 2 - PRO-FORMA FOR PROSPECTIVE STUDY OF PCP

DETECTION FROM INDUCED SPUTUM

Initials

Unit Number

Age

Sex

Risk Category
Last CD4 count

Previous PCP

Prophylaxis
Smoker

Duration of symptoms

Cough
Breathlessness

Sputum
Wheeze

Pleuritic Pain

Haemoptysis

Signs

X-Ray Changes

Blood gases

PEFR

Sputum IFAT 1st
2nd

3rd

Final diagnosis
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APPENDIX 3

PRO-FORMA FOR THE COLLECTION OF DATA ON PCP

NAME
NUMBER
DOB
DEATH DATE

MORT TIME
SEX
DOA
YEAR
FATAL EPISODE
SURVIVAL
RISK CATEGORY
SMOKER
EPISODE
AIDS INDEX
LENGTH SYMPTOMS
PRIMARY PROPHYLAXIS
SECONDARY PROPHYLAXIS
ANTIVIRALS

COUGH

SPUTUM
BREATLESSNESS
FEVER

SIGNS
PNEUMOTHORAX

X-RAY REPORT
P02
PC02
HB

WCC

CD4
INDUCED SPUTUM

BACTERIAL ISOLATE
BAL

BRONCHOSCOPY

COTIRMOXAZOLE

CLINDA/PRIMAQUINE
TRIM/DAPSONE
PENTAMIDINE

STEROIDS
ADVERSE EFFECTS

DISCHARGE ANTIVIRALS
PROPHYAXIS
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APPENDIX 4

PRO-FORMA FOR THE COLLECTION OF DATA ON CMV DISEASE

CMV Disease

Name

Age

DOB

Year

Risk

CMV serology
Antivirals

Acyclovir

CD4+

AIDS time

AIDS index

CD450 time

CMV time

Mortality time

Retinitis

visual symptoms

duration before presentation
retinal detachment

recurrence (weeks)
VA presentation
VA at death
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Treatment (duration) gancic
Induction

Maintenance

foscar dual alternate

Pre Post

Side effects: WCC

Hb

Plat

Creat

IV line

Port-a-cath

tunelled

venflon/butterfly
infection

thrombosis

other

Hospitalisation

Features of CMV other than retinitis

Colitis

Oesophagitis

Pneumonitis

Encephalitis

Post-mortem findings

AIDS-CMV Post-AIDS Post-CMV
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APPENDIX 5

PRO-FORMA FOR THE COLLECTION OF DATA ON CEREBRAL

TOXOPLASMOSIS

NAME
NUMBER
DOB
DEATH DATE
MORT TIME
SEX
DOA

YEAR
RISK CATEGORY
AIDS INDEX
AIDS SURVIVAL

CD4iU SURVIVAL
CTOX SURVIVAL
PRIMARY PROPHYLAXIS
ANTIVIRALS
CD4

SEROLOGY FOR TOXO
BRAIN BIOPSY
DIAGNOSTIC IMAGING
CEREBRAL OEDEMA

MASS EFFECT
No OF LESIONS

SITE(S) OF LESIONS
FEVER
HEADACHE (DURATION)
NEURO SIGNS

VOMITING
TREATMENT
ADVERSE EVENTS
ANTIVIRALS ON DISCHARGE
HOSPITALISATION POST-AIDS
HOSPITALISATION POST-CTOX
POST-MORTEM FINDINGS
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APPENDIX 6

PRO-FORMA FOR THE COLLECTION OF DATA ON OESOPHAGEAL

CANDIDIASIS

Name

Age

Sex

Year

Risk

Time oral thrush

Time oesophageal thrush
CD4 oral

CD4 oesophageal
PCP prophylaxis
Candida prophylaxis daily weekly

other

azole (dose)
other

Steroids

DMAC treatment

Toxo treatment

Other drugs
Antiviral

AIDS index

AIDS time

Death date

Features (duration)

dysphagia

odynophagia
oral thrush

retrosternal pain

Weight
before (date) at diagnosis after treatment

(date)
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Investigation
Culture

Treatment

Drug(s)

Duration

Response

Prophylaxis daily weekly other
azole (dose)
other

Time to relapse

Relapse
Duration of symptoms

Treatment and outcome
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APPENDIX 7
PRO-FORMA FOR THE COLLECTION OF DATA ON DMAC

NAME
NUMBER
DOB

DEATH DATE
MORT TIME

SEX
T4 50
AIDS TIME
RISK GROUP
MAI TIME

CULTURE BLOOD
MARROW
STOOL

SPUTUM
URINE
SYMPTOM WEIGHT LOSS
FEVER

SWEATS
DIARRHOEA
ADBO
ANAEMIA

OTHERS

SIGNS HEPATOMEGALY
SPLENOMEGALY
LYMPHADENOPATHY
OTHER

FBC: HB
WBC
PLAT

SENSITIVITIES: ETHAMBUTOL
RIFAMPICIN
CLARITHROMYCIN
RIFABUTIN

CIPROFLOXACIN
AMIKACIN

STREPTOMYCIN
CAPREOMYCIN

PROTHIONAMIDE

CLOFAZAMINE
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LFTS TRANSAMINASE
ALK PHOS

STEROIDS
TREATMENT: ETHAMBUTOL
RIFAMPICIN
CLARITHROMYCIN
RIFABUTIN

CIPROFLOXACIN
AMIKACIN
STREPTOMYCIN
CLOFAZAMINE
OTHER
ANTIRETROVIRAL
MAI DATE
MAI CD4
AIDS TO MORT
MAI TO MORT
AIDS TO MAI

CD45U TO MORT
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