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AEROSOLISED PENTAMIDINE FOR PNEUMOCYSTIS CARINII PNEUMONIA IN PATIENTS WITH
ACQUIRED IMMUNODEFICIENCY SYNDROME
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SUMMARY

The goal of this study was to evaluate inhaled pentamidine for the treatment
of patients with mild and moderate Pneumocystis carinii pneumonitis. Eight adults
with AIDS and pneumocystis pneumonia (4 with a first episode and 4 with a repeat
pneumocystosis) received daily inhalations of aerosol pentamidine isethionate for
21 days. Six patients were treated with doses of 300 mg of pentamidine and the
remaining 2 received 600 mg every day. In the 300 mg treatment group, 2 individuals
showed discrete and transient neutropenia. However, both subjects that received
600 mg of aerosol pentamidine daily developed leukopenia. One of them had major
toxicity (overall severe intolerance of 12.5%) that required drug discontinuation
and did not allow any analysis of the treatment efficacy. Of the 7 evaluable patients,
6 (88%) completed the treatment successfuly. One subject of the 300 mg regimen
experienced an early recurrence. In conclusion, inhaled pentamidine is an effective
treatment for mild and moderate cases of P. carinii pneumonia. It is less toxic
than standard anti-pneumocystis therapy and is suitable for outpatient use.

KEY WORDS: Acquired immunodeficiency syndrome; Pneumocystis carinii pneu-
monia; Pentamidine; Inhalatory therapy.

A remarkable clinical feature of the acquired

INTRODUCTION

or more episodes of P. carinii pneumonitis

immunodeficiency syndrome (AIDS) has been
the extremely high incidence of Pneumocystis
carinii pneumonia (PCP). In North America,
pneumocystosis is the initial AIDS-defining pro-
cess in 65% of patients infected with human im-
munodeficiency virus (HIV) and at least 80% of
individuals with AIDS ultimately develop one
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There is a dearth of information on infectious
complications of AIDS in third world countries.
Nevertheless, the few studies previously done in
Brazil indicate that PCP is very frequent in our
country too. P. carinii was identified in 62% of
HIV infected subjects with respiratory com-
plaints®? and overall was reported in 43% of AIDS
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patients®, although it was found only in 13% of
autopsy cases®®.

The standard therapy for P. carinii pneu-
monia consists of either trimethoprim-sulfame-
thoxazole given intravenously or orally or penta-
midine isethionate administered intravenously
or intramuscularly. In patients with AIDS these
drugs are associated with a 50% incidence of sig-
nificant toxicity and a failure rate of approxi-
mately 25%* 12 18. 20. 28. 33 Because of the expan-
sion of the AIDS epidemic, novel treatment regi-
mens have beensearched. Among the new drugs,
dapsone with trimethoprim, eflornithine, clinda-
mycin with primaquine and trimetrexate have
shcwn the most promising results!- !5 17- 2. 3,

Another alternative has been the adminis-
tration of pentamidine isethionate by inhalatory
route® 2! 31, Due to the intra-alveolar location
of P. carinii, aerosolisation of pentamidine should
provide an effective, site-specific and hence less
systemically toxic method of therapy and pro-
phylaxis. We report a trial that demonstrates
the safety and therapeutic activity of pentami-
dine isethionate inhalations for mild toc mode-
rate P. carinii pneumonia in patients with AIDS.

PATIENTS AND METHODS

Between August, 1988 and January, 1989, all
the patients with the acquired immunodeficien-
cy syndrome and P. carinii pneumonia, who
were seen at the Division of Infectious Diseases
of the Hospital das Clinicas of the University
of Sap Paulo School of Medicine, were conside-
red forinclusion in the trial. Of the 15 individuals
18 years or older who were screened, 8 subjects
were admitted to this study. Patients were exclu-
ded for the following reasons: 1) arterial blood
oxygen less than 55 mmHg on room air; 2) empi-
rical therapy for more than 48 hours; 3} unstable
clinical conditions or predicted survival of less
than 2 weeks because of other complications of
AIDS; 4) concomitant administration of pyrime-
thamine-sulfonamide combination; 5) history of
asthma. The study protocol was part of a multi-
center trial organized by Rhéne-Poulenc and it
was approved by the Research Committee of the
Department of Infectious Diseases of the Hos-
pital das Clinicas of the University of Sdo Paulo
School of Medicine. Informed consent was obtai-
ned from all the patients.
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The diagnosis of PCP was based on finding
the organism either in induced sputum? 2¢ or
bronchoalveolar lavage® ' stained with toluidi-
ne blue O, or on histologic evaluation of trans-
bronchial biopsies. All sputum and lavage speci-
mens were also examined with Gram'’s stain,
Ziehl Neelsen technique, potassium hydroxide
and cultured for mycobateria, fungi and viruses.

The treatment consisted of inhalation of 300
or 600 mg of pentamidine isethionate aerosol
(Rhodia, Sao Paulo, SP) once daily for 21 days.
The pentamidine was dissolved in 5 ml of sterile
water and administered with a Respigard nebu-
liser (Marquest, Englewood, Colorado). Each
inhalation session lasted approximately 20 min.
Patients were premedicated with salbutamol 30
min before pentamidine administration.

All the subjects had initially a complete his-
tory and physical examination, followed by daily
observations. Chest radiographs and laboratory
studies, which consisted of arterial blood gases,
complete blood counts, liver function tests, fas-
ten glucose and serum creatinine, were perfor-
med at study admission and repeated every 4
days until completion of the protocol. Failure
to respond to the treatment was defined as wor-
sening of symptoms after at least 4 days of inha-
latory pentamidine or lack of improvement after
7T days of therapy. Patients who did not respond
to the inhalatory therapy were given intrave-
nous trimethoprim-sulfamethoxazole. The sub-
jects who improved on aerosolised pentamidine
treatment, as suggested by clinical status and
blood gas analysis, were observed for an addi-
tional month in order to detect early recurren-
ces.

RESULTS

Eight adult AIDS patients with P. carinii
were included in the study. As shown in Table
1, there were 6 males and 2 females, 6 white and
2 black subjects, with a mean age of 33.25 years
(range of 24 to 52). The risk factors for HIV infec-
tion were the following: 4 individuals reported
homosexual activities; 3 were intravenous drug
users and 1 had a blood transfusion history.
Three subjects presented with their initial AIDS-
defining process and the remaining 5 had been



WEINBERG, A.; DANTONIO, S. A.; DUARTE, M. 1. S.; PEDREIRA Jr, W. L,; BARONE, A. A. & ISHIOKA, 8. —
Aerosolised pentamidine for Pneumocystis carinii pneumonia in patients with acquired immunodeficiency syndro-

me. Rev.Inst. Med. trop. S. Paulo, 32(4): 289-295, 1990.

TABLE 1
Demographic characteristics of the study
population
Age 33.25 (24t052)
n¢ of patients
Sex
males 6 (75%)
females 2 (25%)
Ethnicity
white 6 (75%)
black 2 (25%)
Risk factors
homosexuals/bisexuals 4 (50%)
drug users 3 37%)
blood transfusion 1 (13%)

identified as AIDS patients 3 + 4.9 months befo-
re entry to the trial. All the individuals included
in the study showed additional opportunistic di-
seases (Table 2): 6 had candidiasis, 2 patients
suffered from pulmonary tuberculosis, 3 had vi-
ral infections, 1 individual had staphylococcal
sepsis, 3 had recurrent diarrhea and 2 displayed
neurotoxoplasmosis. The diagnosis of P. earinii
pneumonitis relied on induced sputum exam in
4 patients, bronchoalveolarlavage in 2 and histo-

TABLE 2
Opportunistic infections and neoplasms in 8
AIDS patients

Diagnosis

Cases

Candidiasis, oro-esophageal
Tuberculosis
Viral infections
cytomegalovirus colitis or enteritis
genital Herpes simplex
cutaneous zoster
Staphyloccocus aureus sepsis
Kaposi sarcoma
Diarrhea
cytomegalovirus colitis or enteritis
Giardia lamblia
Isospora belli
Strongyloides stercoralis
Central nervous system toxoplasmosis

DO = = a4 G0 s e e W N

pathologic evaluation in the remaining 2 sub-
jects.

The first 6 patients enrolled in the study re-
ceived daily inhalations with 300 mg of penta-
midine and the following 2 individuals with
AIDS and pneumocystis pneumonia were trea-
ted with 600 mg of pentamidine (Table 3). Over-
all, 6 subjects successfully completed the thera-
peutic regimen. One patient failed to improve
on aerosolised pentamidine and was switched
to intravenous trimethoprim-sulfamethoxazole.
However, his respiratory failure worsened even
with the alternative treatmentandhe eventually
died. Patient 8 was excluded from the analysis
of treatment efficacy because he developed seve-
re adverse reactions while on pentamidine and,
although his pulmonary status was improving,
the drug was discontinued. Overall, among the
T evaluable individuals, the efficacy rate was
86%. The patients who responded to the inhala-
tory pentamidine treatmentreported subjective
improvement of the respiratory symptoms after
6 = 3.4 days (Table 4). There was a significant

TABLE 3
Outcome with inhalatory pentamidine for P. carinii
pneumonia in AIDS patients

Patieng  Cpisode  Dose g ity Outcome
ne {mg)
1 1 300 none improved
2 1 300 none improved
3 2 300 leukopenia improved
4 1 300 none improved
5 2 300 none progression
[ 2 300 leukopenia improved
7 1 600 leukopenia improved
8 2 600 leukopenia, withdrawal
fever, rash,
dysglicemia
TABLE 4

Clinical and laboratory course of P. carinii pneumonia in 6
AIDS patients who improved with inhalatory pentamidine

therapy
Time of improvement
Parameter
{days of therapy)
Dyspnea 6 * 3.4'
Respiratory rate < 20 7 +2
Arterial blood O, > 70 mmHg 53 = 23
Temperature < 37.5 2.8 + 1.6°
Chest radiogram 106 = 3.3

1. Numbers indicate mean =* standard deviation.
2. Data were derived from 5 patients without any other cause
of fever.
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decrease of the respiratory rates and elevation
of the arterial blood oxygen above 70 mmHg at
7 = 2 and 5.3 *= 2.3 days, respectively. Tempe-
ratures became normal after 2.8 + 1.6 days in
5 patients who did not have a concurrent infec-
tion that might have determined fever. Two of
the 7 subjects who were clinically improving on
aerosolised pentamidine showed radiographic
deterioration during the first 4 days of treatment
and subsequent clearing of the pulmonary infil-
trates. Overall, chest radiograms displayed sen-
sible ameloriation after 10.6 = 3.3 days of thera-
'py and were completely normal at 21 days in
3 of the 4 patients who completed the therapeu-
tic regimen and had no other pulmonary disea-
ses. One of the subjects who improved on 300
mg pentamidine experienced an early recurren-
ce, 14 days after the drug discontinuation. There
were no significant differences in clinical or ra-
diographic responses between patients who
were presenting the first or second episode of
PCP.

Toxic reactions occurred in 4 patients (560%).
Of the 6 individuals who received daily doses
of 300 mg of inhalatory pentamidine, 2 subjects
showed mild and transient leukopenia during
the third week of treatment. However, both sub-
jects on 600 mg of pentamidine developed neu-
tropenia during the first week of therapy. Patient
8 had rash, fever, hyperglicemia and his neutro-
phile counts dropped below 5x10% cells/l. Al-
though the patient’s respiratory status was im-
proving, the adverse effects prompted the drug
discontinuation. Thus, major toxicity was noted
only in the 600 mg dose group. Overall, 125%
of the AIDS subjects treated with aerosol penta-
midine needed to have their therapy changed.

DISCUSSION

This open study shows that aerosolised pen-
tamidine is safe and effective in the treatment
of mild to moderate P. carinii pneumonia in pa-
tients with AIDS. The observed 86% efficacy rate
is also in agreement with 2 previous studies of
inhalatory pentamidine for pneumocystis pneu-
monitis in HIV infected individuals. MONTGO-
MERY et al?! and CONTE et al.’ reported satis-
factory responses in 87% of 15 subjects and 90%
of 10 patients, respectively. However, GOD-
FREY-FAUSSETT et al.!l? found a 15% efficacy
rate after administering aerosol pentamidine tc
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13 individuals with AIDS and pneumocystosis.
These discrepancies might be explained by the
different efficiency of the nebulisers that were
used in these studies. As it has already been
shown, particle size is a major determinant of
location of drug deposition. Furthermore, O’DO-
HERTY et al.®, comparing 3 jet nebulisers and
an ultrasonic one, concluded that Respigard II
and System 22 Mizer (Medicaid) should be used
to administer aerosol pentamidine because they
conferred the highest pulmonary deposition.
Moreover, in the same report, the use of Respi-
gard IT, which wasemployed in the present study
too, was associated with the fewest adverse ef-
fects.

One of our patients had a recurrence earlier
than it might have been expected. This observa-
tion is consistent with previous reports®. Never-
theless, the numbers are very small and further
trials are necessary to establish the risk of early
recurrences after aerosol pentamidine for pneu-
mocystosis in AIDS patients.

Our efficacy data are equal to or better than
those obtained with trimethoprim-sulfametho-
xazole, parenteral pentamidine or trimetho-
prim-dapsone in mild to moderate P. carinii
pneumonitis!? 22> 2.33 Although an open study
does not allow formal comparisons to be made
with other therapies, the criteria for entry to the
current trial were similar to those for other proto-
cols. In contrast, trimetrexate, eflornithine and
clindamycin-primaquine have been used mostly
as salvage therapy’ % % in patients who were
unresponsive to trimethoprim-sulfamethoxazo-
le and parenteral pentamidine, which precludes
any comparison to inhalatory pentamidine.

Aerosol pentamidine was well tolerated. In
the group that received 300 mg daily doses, 33%
of the patients developed minor transient abnor-
malities in white blood cell counts. However,
both subjects treated with 600 mg of pentami-
dine showed leukopenia and one of them requi-
red withdrawal of the drug. Due to the small
numbers, further studies are necessary to esta-
blish if this is a significant difference. Overall,
major toxicity was observed in 12.5% of the indi-
viduals enrolled in the trial. In contrast, stan-
dard therapy with trimethoprim-sulfamethoxa-
zole or parenteral pentamidine is associated
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with discontinuation of the initial regimen in up
to 55% of patients. Furthermore, trimethoprim-
dapsone also demonstrated a 13% to 25% rate
of severe toxicity in AIDS subjects!’. Previous
studies showed that daily pentamidine inhala-
tions do not impair pulmonary functions, but
may determine bronchial bleeding.

It is interesting to note that many individuals
have received aerosolised pentamidine as outpa-
tients. In this study, only 2 subjects could be
discharged before inhalatory therapy comple-
tion. Some of the other individuals could have
gone home earlier except for other AIDS related
complications or social problems.

P. carinii pneumonia commonly recurs; a
recent study reported relapse rates of 18% at
6 months, 46% at 9 months and 65% at 18
months?. Even in patients receiving azidothy-
midine (zidovudine), it appears that prophylac-
tic or suppresive therapy is indicated®. Trime-
thoprim-sulfamethoxazole is an effective agent
but side effects limits its usefulness?’. Weekly do-
ses of Fansidar are beneficial, but Stevens-John-
son syndrome, although uncommon, is a poten-
tially severe complication® 3. Preliminary work
suggested dapsone to be a highly effective pro-
phylactic drug'®. Two of our patients received
monthly doses of 300 mg of aerosol pentamidine,
but they experienced recurrences at 2 and 7
months of prophylaxis, respectively (data not
shown). However, GOLDEN et al.!' reported that
inhalatory pentamidine can reduce the frequen-
cy of relapse and the case fatality rate by 50%.
Of note, the shortest interval between onset of
P. carinii pneumonia and the previous dose of
pentamidine was 18 days. Therefore, increasing
the doses or frequency of inhalation might result
in a further decrease in the rate of pneumocys-
tosis.

In conclusion, inhaled pentamidine is an ef-
fective, less toxic treatment for mild and mode-
rate cases of P.carinii pneumonia and is suitable
for outpatient use. More studies are warranted
to determine the best therapeutic dose and the
ideal regimen for prophylaxis of pneumocysto-
sis.

RESUMO

Aerosol de Pentamidina no Tratamento da

Pneumonia por Pneumocystis carinii em pa-

cientes com a sindrome da imunodeficiéncia ad-
quirida.

O objetivo deste estudo consistiu em avaliar
pentamidina inalatéria para o tratamento de
pneumonia leve a moderada, causada por Pneu-
mocystis carinii. Oito adultos com a sindrome
da imunodeficiéncia humana e pneumocistose
(4 apresentando o primeiro episédio e 4 na vigén-
cia de pneumocistose de repeticdo) receberam
inalacoes didrias de isetionato de pentamidina
por 21 dias. Seis pacientes foram tratados com
doses de 300 mg de pentamidina e os 2 restantes
receberam 600 mg diariamente. No grupo de 300
mg, 2 individuos desenvolveram neutropenia le-
ve e transitoria. Porém, ambos os pacientes rece-
bendo 600 mg de pentamidina aerosol apresen-
taram leucopenia. Um deles teve toxicidade im-
portante (intolerancia global de 12,5%), que le-
vou a suspensio da droga e impediu a avaliacao
da sua eficacia. Entre os 7 pacientes que pude-
ram ser avaliados, 6 (86%) completaram o trata-
mento com sucesso. Um paciente que recebeu
300 mg de pentamidina diariamente teve uma
recorréncia precoce. Em conclusdo, a pentami-
dinainalatoéria representa uma modalidade tera-
péutica eficaz contra a pneumonia por Pneumo-
cystis carinii. E menos téxica do que as drogas
usadas convencionalmente e também pode ser
administrada ambulatorialmente.
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