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T HE INITlAL RECOGNITION OF THE ACQUIRED IMMUNO

deficiency syndrome (AIDS) was made by the recog
nition of opportunistic infections (1,2) . Opportunistic 
infections are the 'AIDS-defining' event in approximately 
75% of cases and eventually occur in virtually all AIDS 
patients. Eight opportunistic infections occur with high 
frequency in HIV-infected individuals (Table 1). 

Of the eight common opportunistic infections. oral 
and esophageal candidiasis. mucocutaneous herpes 
simplex infection. and herpes zoster infections are easi
ly managed and while there will be clinical trials of new 
azole antifungal drugs for candidiasis, and possibly 
clinical trials of new nucleoside analogues for herpes 
simplex and varicella-zoster infections, it is unlikely 
that these newer agents will offer substantial improve
ments over current therapies. Th e major unanswered 
questions in HIV-associated opportunistic infections 
relate to the other five opportu n istic infections which 
will be discussed in tum. 

PNEUMOCYST/S CARINI/ PNEUMONIA 
Pneumocystis carinii pneu monia (PCP) is the AIDS

defining condition in about 65% of cases and u ltimately 
occurs in about 85% (3). Because of the current recom
mendations for both primary and secondary prophy
laxis (4), it is anticipated that the incidence of PCP will 
diminish substantially in the futu re . 
PCP treatment - Answered questions: Two studies 
have compared the relative efficacy of trimethoprim-sul
phamethoxazole (TMP-SMZ) with that of intravenous 
pentamidine (5.6). The earlier study of 40 patients found 
a higher survival rate in pentan1idine-treatecl patients 
(95 versus 75%), but this did not quite achieve sig
nificance (P=0.09) (5) . The results of this trial are dif
ficu lt to interpret as approximately half of the patients 
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TABLE 1 
Common opportunistic infections in HlV-infected indi
viduals 

AIDS- Ultimate 
defining prevalence 

Opportunistic infection event(%) (%) 

Pneumocystis carinii pneumonia 65 85 
Oral and esophagel candidiasis 6 ?80 
Mucocutaneous herpes simplex 2 60 

infection 
Herpes zoster N/A ? 
Mycobacterium avium complex 1-2 50 

infection 
Cytomegalovirus disease 2 10 

Cerebral toxoplasmosis 3 10 
Cryptococcosis 2 5-13 

were crossed over from their initial assign ed therapy 
due to drug toxicity. 

In the second study of 70 patients, th e survival in 
TMP-SMZ-treated patients was higher (86 versus 61 o/o) 
and this difference was statistically s ignificant (P=0 .03) 
(6). Furthermore, there were n o cross-overs during this 
study. It appears, therefore, that TMP-SMZ may be 
more effective than pentamidine in s u bjects able to 
remain on therapy. 

Medina et al (7) conducted a prospective randomized 
trial comparing TMP-SMZ with a combination of TMP 
and dapsone in AIDS-associated PCP. They fou nd equi
valent efficacy of the two therapies but lesser toxicity in 
the TMP and Dapsone group, of which 30% ex'Perienced 
treatment limiting adverse effects, compared with 57o/o 
of patients treated with TMP-SMZ (P<0.025). 

Two studies have compared the rela tive efficacy of 
intravenous pentamidine with that of aerosolized pen
tamidine (8,9). Both studies demonstrated clearly that 
aerosolized pentamidine was less effective than intra
venous pentamidine. 

The role of adjunctive corticosteroids has also been 
studied in AIDS-associated PCP. Of five randomized con-
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trolled mals, three found a survival a dvantage for 
steroids including the two la rgest studies (10). A fourth 
study found improved oxygenation and long term exer 
cise tolerance in the steroid-treated group (11). Only 
one of the five studies found no benefit from cortico
steroids (12). An expert panel has recently iss u ed a 
consensus statement recommending the use of adjunc
tive corticosteroids in AIDS-associated PCP when the 
initial room air P02 is below 70 mmHg ( 1 0). 
Unanswered questions: The major unanswered ques
tions in PCP treatment relate to the relative efficacy of 
tl1erapies other than TMP-SMZ, TMP-dapsone and pen
tamidine. Specifically, the relative efficacy of clinda
mycin plus primaquine (13). trimetrexate (14), 
ellornithine (alpha-DFMO) (15). and newer agents such 
as piritrexirn (16). 9 -deazainosine (17) and 566C80 (18). 

A mal comparing clindamycin and primaquine to 
TMP-SMZ has been proposed by Dr Emil Toma through 
the Canadian HIV Clinical Trials Network and it is 
hopeful that this trial will get underway in the near 
future. Trials with trtmetrexate and 566C80 are cur 
rently ongoing in the United States through the AIDS 
Clinical Trial Group (ACTG). 
PCP prophylaxis - Answered questions: The efficacy 
of TMP-SMZ in the primary prophylaxis of PCP in 
HIV-infected individuals has been examined in a 
placebo-controlled mal in patients with Kaposi's sar
coma (19). This study showed a potent effect of TMP
SMZ. The dose used was relatively high (one double 
strength tablet bid) and was associated with s ignificant 
toxicity. A recent uncontrolled study using one double 
strength tablet three days a week was 100% effective 
(20) indicating that lower doses of TMP-SMZ are also 
effective for PCP prophylaxis. 

Aerosolized pentamidine has also been shown to be 
effective in PCP prophylaxis in a placebo-controlled mal 
(unpublished data) when given by ultrasonic nebulizer. 
Aerosolized pentamidine given by jet nebulizer is also 
effective, as demonstrated in a comparison of three 
different doses where the two high er dosing regimens 
were clearly superior to the lowest dose used. which has 
been considered by some to be a pseudoplacebo (21). 

Controlled trials of other potential drugs for PCP 
prophylaxis have not been published. but uncontrolled 
favorable results have been reported u s ing dapsone 
alone (22). fansidar (23) and clindamycin plus prima
quine (24). 
Unanswered questions: There is. as yet, no published 
study comparing the relative efficacy of the two most 
commonly used prophylactic treatments. namely TMP
SMZ and aerosolized pentamidine. However, such a 
trial , in secondary prophylaxis only. has been com
pleted by the ACTG (protocol 021) . There also has been 
no comparison of the two m ajor devices for nebulizing 
aerosolized pentamidine. namely the Fisoneb ultrasonic 
nebulizer and the Respirgard II j et nebulizer (several 
other nebulizers exist). Furthermore. tl1e optimal neb-
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ulizer , dose and body positioning for delivery of aerosol
ized pentamidine remain to be established (25). 

MYCOBACTERIUM AV/UM COMPLEX INFECTION 
Mycobacterium avium complex (MAC) infection is tl1e 

AIDS-defining event in fewer than 5% of cases (Federal 
Centre for AIDS data). However , MAC infection is diag
nosed during life in 15 to 30% of AIDS patients and is 
found at a utopsy in up to 53% of cases (26-28). While 
MAC infection is clearly a common late complication in 
AIDS, its contribution to mortality is questionable (29). 
Nevertl1eless. MAC infection can be an important cause 
of morbidity, causing fever. weight loss , diarrhea and, 
less frequently. focal disease in the biliary tract, lung 
and central nervous system (28). MAC isolates are char
acteristically resistant in vitro to most antimycobac
terial agents (26,28). recognizing t11at there are no 
clearly accepted standards for s usceptibility testing for 
nontuberculous mycobacteria. 
Answered questions: There are essenti a lly no 
answered questions in this area. 
Unanswered questions: There is considera ble debate 
as to the merits of therapy for MAC infection due to the 
following factors . 
• The contribution of MAC to AIDS mortality is 

minimal. 
• MAC isolates are multiresistant in vitro. 
• In a number of patients, MAC infection is diagnosed 

at s uch an advanced stage of AIDS that treatment 
may be inappropriate. 

• The addition of three or four drugs to patients who 
generally a re already taking antiretroviral, 
anti-PCP and anticandidal t11erapy is problematic. 

• The results of many of the early reports of 
treatment h ave been unfavorable. 
No controlled clinical mals in the treatment of MAC 

infection have ever been published. although a pilot 
study of clarithromycin monotherapy has been report
ed in abstract form (30). Th e initial reports of the resul ts 
of treating MAC infection in AIDS patients were un
favorable (31 -33); however, three more recent reports of 
combination drug therapy have been very encouraging 
(34-36). For this reason. the pendulum appears to be 
swinging towards treating most symptomatic patients. 

In JanuaJ.y 199 1. the Canadian HIV Trials Network 
approved a multicentre trial comparing tv.ro different 
regimens of combination therapy for MAC bacteremia. It 
was anticipated that the t.Iial would start in the sum
mer of 1991. 

In the United States, a t.Iial is proposed to compare 
the combination of rifabutin. etl1ambutol and clofazi
mine to ethambutol and clofazimine without rifabutin. 
Furthermore, it is anticipated that trials using clari
thromycin will commence witl1in the next year. based 
on tl1e en couraging pilot study from France noted above 
(30). 

Finally. there is presently an ongoing multicentre 
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United States/Canada double-blinded trial evaluating 
the efficacy of rifabutin monotherapy in the prevention 
of MAC infection in AIDS patients with CD4 lymphocyte 
counts below 200 x 106 /L. who have no previous his 
tory of mycobacterial infection. 

CYTOMEGALOVIRUS INFECTION 
Nearly all HIV infected patients are cytomegalovirus 

(CMV) seropositive (37). Furthermore. isolation of CMV 
from a variety of body sites in the absence of clear 
disease occurs commonly. particula rly in association 
with marked CD4 lymphopenia. Although CMV has 
been isolated from n early every organ in AIDS patients. 
definite evidence of disease occurs most commonly in 
the retina and bowel (37.38). CMV retinitis occurs in 5 
to 10o/o of AIDS patients and CMV enteritis is about half 
as prevalent (37 ,38) . It is unusual for both retinitis and 
enteritis to occur in the same individual (37 ,38). 
Answered questions: In the case of retinitis , intra
venous ganciclovir has been approved for use in both 
the United States and Canada on the basis of open trials 
demonstrating efficacy (39). Placebo-controlled trials 
have not been conducted because of an impression that 
disease invariably progresses in the absence of therapy. 
While a pproximately 85o/o of patients with CMV retinitis 
have a favorable response to ganciclovir. it is clear, that 
the majority of individuals will relapse after ganciclovir 
therapy necessitating maintenance therapy (37 ,38,40); 
however. even with maintenance therapy, deterioration 
occurs in atleast 50% of patients (38,40). Foscamet has 
also been shown to be effective for CMV retinitis in 
uncontrolled trials (41.42) . 
Unanswered questions: The obvious unanswered 
question is the comparison of the relative efficacy and 
toxicity of ganciclovir and foscarnet. Such a study is 
underway in the United States. The same trial was 
a pproved by the Canadian HIV Trials Network, but 
insufficient funding was available. A similar study in 
only 40 patients was condu cted in England and found 
similar response rates to th e two drugs (43). 

The addition of immunoglobulin (either polyclonal or 
CMV hyperimmune) to ganciclovir has improved the 
response of CMV pneumonia in bone marrow trans
plant recipients (44,45). The role of additional immuno
globulin therapy in CMV retinitis is unclear. but a pilot 
study suggested a lack of efficacy (46). 

lntravitreal ganciclovir therapy has been successful 
(47.48). but generally has been reserved for patients 
who experienced excessive myelotoxicity with systemic 
ganciclovir. The relative efficacy of the intravitreal ver
sus the intravenous route has not been compared. 

There are presently no published controlled trials of 
effective therapy for HIV-associated CMV enteritis , al
though there are anecdotal reports of favorable respon
ses with ganciclovir (37 .38). In bone marrow transplant 
recipients, ganciclovir was no more effective tl1an 
placebo in reUeving symptoms of proven CMV enteritis , 
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despite a definite antiviral effect (49) . A placebo-control
led trial of ganciclovir for CMV colitis in 62 AIDS patients 
has been presented in abstract form (50) . There was a 
marked antiviral effect and a modest but not statistical
ly significant clinical ben efit favouring ganciclovir. 

CEREBRAL TOXOPLASMOSIS 
Cerebral toxoplasmosis occurs in approximately 

10o/o of AIDS patients (51). Nearly all cases occur in 

patients seropositive for Toxoplasma gondii of whom 
approximately 30o/o will develop toxoplasmosis (51 ,52). 
Answered questions: It is clear that most AIDS patients 
with cerebral toxoplasmosis respond favorably to pyri
methamine and sulphadiazine therapy (51 -55). How
ever, most patients successfully treated will relapse if 
tl1erapy is stopped altogether (53-55); therefore. main
tenance therapy with reduced dose pyrimethamine and 
sulphadiazine is the standard treatment (51 ,53,56) . 

Clindan1ycin with or without pyrimethan1ine is also 
effective in tl1e treatment of cerebral toxoplasmosis 
(57-59). The relative efficacy ofsulphadiazine plus pyri
metha.Dline versus clindamycin plus pyrimetl1amine for 
cerebral toxoplasmosis was evaluated by the California 
Collaborative Treatment Group (60). Th e two regimens 
did not appear to differ in efficacy, although the sample 
size precludes a definitive statement of equivalence. 
Unanswered questions: A major unanswered question 
relates to tl1e role of prophylaxis in toxoplasma seroposi
tive patients. It has been argu ed that prophylaxis is 
lli\:ely to be effective (61). and should be evaluated (61. 
62). At this point, such a trial has not been published. 

A potential problem for any study in cerebral toxo
plasmosis will be whetl1er brain biopsy is required for 
diagnosis. since many clinicians do not routinely rec
ommend confirming the diagnosis by brain biopsy (63). 
This issue must be clearly addressed in any such bial. 

CRYPTOCOCCOSIS 
Cryptococcosis is reported in 5 to 13o/o of AIDS cases 

(64), with a lower incidence likely if oral azole therapy 
is initiated early to treat mucosal candidiasis. 
Therapy- Answered questions: Two major trials have 
compared the efficacy of amphotericin B witl1 that of 
fluconazole (65,66). Larsen et al (65) compared tl1e 
combination of amphotericin B at a dosage of 0.7 
mg/kg/ day, and flucytosine 150 mg/kg/ daywitl1 fluco
nazole 400 mg/ day and found that six of six am
photericin-treated patients had sterile cerebrospinal 
fluid at week 10, compared with five of 14 treated \villi 

fluconazole , a difference which was highly significant. 
As well. sterilization of the cerebrospinal fluid occurred 
significantly more rapidly with amphotericin B. 

In contrast, the presently unpublished study con
ducted jointly by the Mycosis Study Group of the Na
tional Institute of Allergic and Infectious Diseases and 
tl1e ACTG showed comparable efficacy of the two u·eat
ments. 
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Secondary prophylaxis: Fluconazole at a dose of 200 
mg/ day reportedly is more effective than either placebo 
or amphotericin B given intravenously at a dosage of l 
mg/ kg once a week in the secondary prophylaxis of 
cryptococcal infection in AJDS patients (67,68) . 
Treatment- Unanswered questions: The relative ef
ficacy of amphotericin B versus triazoles is not entirely 
resolved, particularly as higher doses of triazoles than 
those used in previous trials may be tolerated. Further
more, even if amphotericin B is the initial agent used , 
it may be possible to switch to triazoles at an earlier 
point than 10 weeks, perhaps dictated by a specified 
period after initial sterilization. 

Flucytosine's role in the treatment of cryptococcosis 
remains controversial. In a frequently cited study con
ducted in the pre-AJDS era, the combination of am
photericin B plus flucytosine was more effective than 
amphotericin B alone (69). This study has been criticiz
ed, however, because of the low dosage of amphotericin 
B chosen in both arms, and because the efficacy of the 
amphotericin B monotherapy arm was lower than his
toric controls (70). A similar trial has not been con
ducted in AIDS patients. However, uncontrolled data 
from San Francisco do not suggest that combination 
therapy is more effective than amphotericin B mono
therapy (71). Also, the myelosuppressive properties of 
!1ucytosine make it difficult to use in AJDS patients . 

The role ofliposome-encapsulated amphotericin Bin 
human cryptococcosis has not been evaluated, but 
such therapy is effective in murine cryptococcosis (72). 
Prophylaxis: Whereas triazole antifungals such as itra
conazole and saperconazole may prove to be as effective 
as fluconazole for secondary prophylaxis of cryptococ
cosis, is extremely doubtful that they will prove to be 
more effective. 

PROPOSED CLINICAL TRIALS 
On the basis of the above review. and extensive 

discussions in the workshop, the working group pro
posed two clinical trials. 

ADDENDUM: Dr Shafran wishes to stress that AJDS is a rapidly 
changing field and that the manuscript was written in April 
1991; thus , significant changes have occurred in this area s ince 
that Urne. 
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