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Rational approach to the diagnosis of 
Pneumocystis carinii pneumonia (PCP) 

H. Lode*, T. Schaberg 

Pneumocystis canntl pneumonia remains the most 
common and serious pulmonary complication 
of human immunodeficiency virus (HIV) infect
ion, with 5-30% of patients developing respiratory 
failure [ 1-3]. Consequently, prophylactic regi
mens, using orally-administered trimethoprim
sulphamethoxazole and aerosolized pentamidine, have 
been developed in an attempt to decrease the morbid
ity from P. carinii pneumonia in HIV-infected patients 
[4, 5]. Although recent data have suggested that 
trimethoprim-sulphamethoxazole may be more effica
cious than aerosolized pentamidine, many patients will 
continue to receive aerosolized pentamidine because of 
sulphamethoxazole intolerance, or personal preference 
on the part of the patient or the health care provider. 

The diagnostic evaluation of HIV -infected adult and 
paediatric patients with suspected Pneumocystis carinii 
pneumonia commonly includes an initial induced spu
tum examination, which, if negative, is followed by 
fibreoptic bronchoscopy and bronchoalveolar lavage 
(BAL) [6, 7]. The diagnostic sensitivity both of BAL 
and of induced sputum examination has exceeded 90% 
in patients with acquired immunodeficiency syndrome 
(AIDS) who did not receive prior anti-pneumocystis 
chemoprophylaxis [8-12]. However conflicting results 
have been reported as to whether Pneumocystis caJ·inii 
pneumonia (PCP) in patients with a history of penta
midine prophylaxis ("breakthrough PCP") is clinically 
less severe, or is more difficult to diagnose, than 
patients with no history of pentamidine prophylaxis 
("non-breakthrough PCP") [13-15]. In the first study 
[13] from New York, no difference in markers of 
clinical severity, or in length of hospital stay, in 
patients with breakthrough PCP and non-breakthrough 
PCP, was reported, but the authors found that the sen
sitivity of BAL for the diagnosis of PCP was much 
reduced in patients with breakthrough PCP. In con
trast, METERSKY and CATANZARO [14] found that pa
tients with breakthrough PCP were less severely il1, as 
assessed by mean alveolar-arterial oxygen difference 
(A-aPo,) at presentation, and rate of admission to the 
hospitaL but found the sensitivity of sputum induction 
for the diagnosis of PCP to be no different in break
through and in non-breakthrough PCP. In a third 
study examining similar issues, LEVINE et al. [ 15] 
found that induced sputum was less sensitive for the 
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diagnosis of PCP in patients with breakthrough PCP 
but did not find decreased disease severity in this 
group [15]. 

Several reasons could explain the different findings 
reported by these groups. These factors could be 
patient selection, number of prior episodes of PCP, and 
risk factor for HIV infection. Based on these consid
erations and attempting to interpret these conflicting 
results , some recently published contributions are of 
great interest. 

A retrospective matched cohort comparison study 
[16] of patients admitted to San Francisco General 
Hospital with PCP from I August 1989, to 30 June, 
1990, was undertaken to determine whether the use of 
aerosolized pentamidine prophylaxis decreased the 
clinical severity or the sensitivity of diagnostic tests 
for PCP. Patients who had received pentamidine 
prophylaxis during at least two months prior to the di
agnosis of PCP were matched with patients who had 
not received the drug. Matching was based on the 
number of prior episodes of PCP, sex, age, and risk 
factors for HIV infection. As markers of clinical 
severity, alveolar-arterial oxygen difference, serum lac
tate dehydrogenase levels, out-patient versus in-patient 
treatment, length of hospitalization, length of intrave
nous antipneumocystis treatment, development of res
piratory failure, in-hospital mortality, and chest 
radiographic appearance were determined. Of the 27 
matched pairs identified, significantly fewer of the 
pentamidine cohort were treated as in-patients, and sig
nificantly more of this cohort had upper lobe domi
nant diseases on chest radiography, but the authors 
found no other significant differences between mark
ers of clinical severity for the cohorts. In addition, 
they found no significant differences in the rate of in
duced sputum or BAL sensitivity for P. carinii be
tween the two cohorts . They concluded that 
aerosolized pentamidine prophylaxis did not decrease 
the clinical severity or sensitivities of sputum induc
tion or BAL as diagnostic tests for PCP [16]. In an
other recently published study from Bethesda and Los 
Angeles [17] , the authors again assessed the yields of 
both induced sputum and BAL in the diagnostic proc
ess for breakthrough episodes of PCP. This study 
determined especially whether the yield of single mid
dle or lower lobe BAL could be increased by the 
utilization of two techniques: 1) indirect immuno
fluorescent staining with a combination of two murine 
monoclonal anti-pneumocystis antibodies, in addition 
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to routine total toluidine blue 0 and cytopathological 
staining; and 2) the performance of multiple lobe, 
site-directed BAL (i.e . both upper lobe and middle or 
lower lobe lavage, including the lobe with the great
e: t radi uorap hi c abn o rma l ity). Res ults o f 252 
fibreoptic brom:hoscopie . pe rfo rmed tU the two differ
ent in ·titution were ana ly ·cd. P. carinii pneumoni a 
was ~<.>cume nted in 2 1 epi$Odes in patient ' who did 
not rece ive prior anti -pncumocysti chemoprophylax il), 
and in 41 episodes of patients who received aero
solized pentamidine. Monoclonal antibody stai ning in 
mu ltiple lobe ite-d irected BAL re ulred Lll imi lar di 
agnos ti c yields for P. ('{f rin if in rhe non-prophylaxis 
( I 0010 and u..::ro. o li7ed pentamidine (98% groups. Jf 
BAL hud been performed without monocl.ona1 antibody 
staining and multiple lobe, site-directed lavage, then 
the yield would have decreased to 95% in the non
prophylaxis group and to 80% in the aerosolized pen
tamidine group. If the yields for single, middle or 
lower lobe BAL without monoclonal antibody stain
ing and multiple lobe site-directed BAL with mono
clonal antibody staining were compared in patients 
receiving aerosolized pentamidine, ihe :>en: i t ~vity was 
significantly improved when both :-;upplemenral tech
nique, were used (98 tttrsrts 80~ ). The e data . ug
ges t tha t the use of bo th immuno flu orescent and 
monoclonal l.Ulti body StaLning and multiple lobe .. ite 
directed BAL, in addition to middle and lower lobe 
lavag and conventional staining techniques can main
tain the high positive yield of BAL for P. carinii in 
patient . recei ving aerosoli zed pent:·1midine prophylaxis. 

In this edition of the journal H< A ID et a/. (18) 
report on a comparison of systematic BAL versus BAL 
only after negative induced sputum, in 138 HIV
infected patients with suspected PCP, over a ten month 
period in Paris. Forty seven pati ents were recei ving 
P P-prophylnxis with pentamidine aero:ols (n=37) or 
s ulph amcthox uzo le- lrim e tho prim (n = I 0). T wenty 
seven pati ent were receiving secondary prophylax is 
(pentamidine isoth ionate aerosols. 300 mg every four 
weeks n=2 1 ), or ·ulphom thoxazole-rrimethoprim , one 
tablet q.d. (n=6)). Sputum induction technique was 
based on inhalation of an aerosolized 3% saline solu
tion for 15 min, using an ultrasound device; induced 
sputum and BAL specimens were processed immedi
ately, two stains (Giemsa and silver) were used for 
each sample; in addition a specific monoclonal anti
body for P. carinii was used. The induced sputum 
technique was either not feasible or unsuccessful in 40 
of the 138 patients (29%). All of these patients 
underwent BAL, and PCP was diagnosed in 13% 
(32~N · Both induced sputum technique and BAL were 
successfully performed in 98 of the 138 patients 
(71 %). The sensitivity of induced sputum, using con
ventional and immunofluorescent staining, was 0.27 
and 0.56 respectively . The economic analysis showed 
that the two strategies were equivalent in cost terms, 
when the induced sputum to BAL cost ratio is equal 
to the product of the prevalence of PCP and the sen
sitivity of induced sputum procedure. The authors 
[18] concluded that immunofluorescent tests should be 

the reference technique for induced sputum samples, 
whilst conventional stains are more reasonable for 
BAL samples . 

In summary, considering the recent! y published data 
on this issue and taking into account the different 
health cost systems in Europe as well as patient com
fort in most institutions, the sputum induction tech
nique will be the first diagnostic procedure in patients 
with suspected PCP. After an initial negative induced 
sputum examination for PCP in HTV-infec ted patients, 
especially in those rece ivinu new oLized pentcunidine 
chemoprophylax is. a multipl· lobe ite-dir •ct d BAL 
with immunotl uorcsce nr monocl n<tl antibod y taining 
should be performed. 
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