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SUMMARY One hundred and twenty consecutive bronchoscopic examinations were carried out on
80 patients with acquired immune deficiency syndrome (AIDS) between January 1982 and Decem-
ber 1986. Ninety one paired biopsy and cytology specimens from 72 of these patients were analysed.
There was no significant difference between biopsy and cytology in diagnosing Pneumocystis carinii
pneumonia (0.95 > p > 0-1). In 10 cases P carinii pneumonia was diagnosed by biopsy but not
cytology and in seven cases by cytology but not biopsy. Nineteen patients had multiple infections
or Kaposi's sarcoma. Biopsy was more useful than cytology in the diagnosis of other infections
(n = 20) and Kaposi's sarcoma (n = 2) with positive cytological correlation in only three of the
infections.

Biopsy and cytology together have a diagnostic yield of 78-3%. We conclude that all patients
presenting with respiratory disease who have, or are in a high risk group for, AIDS should be
examined by bronchoscopy at an early stage with both cytology and biopsy.

An increasing number of patients are presenting with
respiratory disease as a complication of infection with
human immunodeficiency virus (HIV) as a result of
an increased susceptibility to bacterial or oppor-
tunistic infection.' 3 By January 1987 686 cases of
acquired immune deficiency syndrome (AIDS) had
been reported in the United Kingdom, ofwhich about
50% presented with P carinii pneumonia (PHLS,
unpublished observations). Our own figures showed
that respiratory tract biopsies accounted for one third
of all biopsies from AIDS patients; of this group 50%
had P carinii pneumonia confirmed by biopsy.4 Of
our first 144 patients fulfilling the Clinical Disease
Center (CDC) criteria for AIDS,' 87 had severe respi-
ratory complications and 80 of these had bron-
choscopy to aid their diagnosis and management.
Up to 80% of cases of P carinii pneumonia will

respond to treatment with co-trimoxazole3 6 but
coexistent multiple pathogens are common in AIDS
patients7 and failure to diagnose these is an important
cause of non-response to initial treatment. Further-
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more, if diagnosis and appropriate management are
delayed until the clinical condition of the patient dete-
riorates, the response to treatment and prognosis are
poor3; thus accurate diagnosis before treatment is
essential.
A previous short report from this centre, which

documented data from some of these patients, indi-
cated that bronchoscopy was valuable in the diagno-
sis of pneumonia in AIDS,8 but more recently others
have advocated empirical treatment on clinical
grounds with bronchoscopy only when there is deteri-
oration or no response after five days.9

In this extended and more detailed series we have
reviewed and compared histology and cytology from
all the AIDS patients who were bronchscoped
between January 1982 and December 1986 to show
the importance of these procedures in diagnosis and
subsequent management.

Patients and methods

All fulfilled the revised CDC criteria'0 for the diagno-
sis of AIDS either before or as a result of bron-
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choscopy. Patients were considered for bronchoscopy
who presented with cough, shortness of breath, chest
pain, inability to take full inspiration, or fevers and
night sweats. Interstitial shadowing on the chest x-ray
picture, hypoxia, and a low or deteriorating transfer
factor on lung function testing were generally
regarded as indications for further investigations. If
the clinical picture strongly suggested bacterial infec-
tion alone for example, purulent cough, focal signs
on chest examination, lobar consolidation, or a pleu-
ral effusion on chest x-ray picture a trial of anti-
biotics was given after sputum, blood, and pleural
fluid had been sent for culture. Severe hypoxia or
respiratory distress were regarded as con-
traindications for bronchoscopy, and platelet concen-
trations and a clotting screen were always performed
before bronchoscopy to exclude thrombocytopenia or
a bleeding diathesis, both sometimes seen in HIV
infection.1 If either was present bronchoscopy with
lavage but no biopsy was performed. Informed con-
sent was obtained from the patients and a pre-
medication, usually of papaveretum and atropine,
was given intramuscularly one hour beforehand.
Occasionally, if the patient was very anxious at the
time of the procedure, a further dose of intravenous
diazepam was given. The risk of hypoxia during the
procedure was minimised by monitoring with
oximetry and correcting appropriately.

Biopsy specimens were collected, transported, pro-
cessed, sectioned and stained as reported previously.4
Touch preparations (two to four slides) were made

from the biopsy specimen and fixed in 95% alcohol
before staining. Bronchoalveolar lavage fluid and
induced sputum were similarly treated by centrifu-
gation for 10 minutes at 1500 rpm, the supernatant
was decanted, and smears prepared. Two were fixed
in alcohol for Papanicolou (PAP) and Grocott stain-
ing and one air dried for May-Grunwald-Giemsa
stain. Additional smears were made whenever mate-
rial was available. All unfixed specimens were han-
dled in a class 3 containment cabinet.

All biopsy and cytology reports were reviewed and
only those cases with paired biopsy and cytology
specimens from the same bronchscopy were included
in the study, although all cases were included in the
overall figures. All cases with a discrepancy between
biopsy and cytology results were again re-examined
but the original report in the patients notes was used
in the analysis. Statistical analysis was performed
using the x2 test.

Sensitivity was estimated by two different methods
to obtain a range. It was assumed that: (i) biopsy and
cytology together missed no cases of P carinii pneu-
monia and from this sensitivities of each method were
calculated; (ii) patients with typical clinical features
and x-ray appearances who responded to "high dose"

co-trimoxazole had P carinii pneumonia. From this
the sensitivity of each method and combined methods
was calculated.

Results

During the study 120 consecutive bronchoscopies
were performed on 80 AIDS patients. From these
totals there were 91 paired biopsy and cytology speci-
mens from 72 patients which were included in this
study. The 29 unpaired samples comprised 28 biopsy
specimens and one broncheolar lavage fluid. The
broncheolar lavage fluid was positive for P carinii; 10
biopsy specimens were positive for P carinii, 15 were
negative, and three were positive for other infectious
organisms.

Table I shows how the presence of P carinii was
detected by each method. There were eight paired
samples that were negative for P carinii pneumonia
but in which another infection was diagnosed that
were not included in this total. Statistical analysis
showed no significant difference betweeen biopsy and
cytology in the diagnosis of P carinii pneumonia (0 95
> p > 0-1, X2 = 0-5, 3 df). The other main ponts
were the high concordance between the results and
the fact that 35 (43%) of the paired samples were
negative for P carinii. Seventeen of these showed
other infections or Kaposi's sarcoma and 18 (21 7%)
were completely negative. The overall diagnostic yield
was therefore 78-3%.

Review of the seven false negative biopsy results
showed that none contained organisms missed on ini-
tial examination, yet in five the positive cytology
specimen was a touch preparation. Review of the 10
false negative cytology samples showed two which did
contain P carinii (both broncheolar lavage fluid). In
three other cases there were scanty organisms in the
paired biopsy specimen. In six of the cases the dis-
crepancy was again between biopsy and touch prepa-
rations.

Within the group with negative concordance five
paired specimens came from four patients, who, on
clinical grounds, were strongly thought to have P car-
inii pneumonia and who responded to "high dose"
co-trimoxazole.

Table 2 shows the sensitivity and false negative
Table I Paired biopsy and cytologyfor diagnosing P carinii
pneumonia

Cytology

Biopsy Positive Negative Totals

Positive 31 10 41
Negative 7 35 42
Totals 38 45 83

X2= 0-5 (df = 3) 0-95 > p > 0 1
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Table 2 Sensitivity ofbiopsy and cytology in diagnosing P carinii pneumonia (Figures in parentheses indicate percentages)

Laboratory criteria Clinical criteria

Sensitivity False negative Sensitivity False negative

Biopsy 41/48 (85-4) 7/48 (14 5) 41/53 (77 3) 12/53 (22 7)
Cytology 38/48 (79-2) 10/48 (20 8) 38/53 (71-6) 15/53 (28 3)
Biopsy or cytology 48/48 (100) (0) 48/53 (90 5) 5/53 (9 4)

rates for each diagnostic method separately and com-
bined, giving a theoretical false negative rate of
0-9-4%.

Other diagnoses were usually made on biopsy but a
few were made on cytology (table 3). Histoplasma
capsulatum, herpes simplex, and giant epithelioid cells
(suggesting granulomatous inflammation) were how-
ever, detected by cytology. In three cases Candida
albicans was detected by cytology but not by biopsy;
this may have been due to oral contamination as all
three cases were known to have oral candidiasis and
none had clinical signs of candidal pneumonia.

Table 4 details the types of cytology specimens
from all the cases in which P carinii pneumonia was

diagnosed either by cytology or biopsy. Touch prepa-
rations and broncheolar lavage fluid were the com-
monest specimens. None of the specimen types was
always positive when P carinii pneumonia was diag-
nosed, and table 5 shows which cytology specimen
types were negative at the same time as another one
was positive.
Although this study assessed the biopsy and cyto-

logical aspects of the bronchoscopic samples, micro-
biological investigations were always performed and
these resulted in the diagnosis of eight cases of cyto-
megalovirus, one of adenovirus, and one of herpes
simplex. Ten mycobacterial isolates were cultured;
nine pyogenic bacteria were isolated; and there were
two cases of Cryptococcus sp infection.
Our complication rate with bronchoscopy and

biopsy was low. One patient had a haemorrhage of
> 100 ml, seven developed pneumothorax but only
three required chest drains, and 5-10% had small
haemorrhages.

Discussion

Our results show that biopsy and cytology are com-
plementary diagnostic methods for the diagnosis of P
carinii pneumonia and that biopsy is particularly
important in the diagnosis of other infections as well
as of Kaposi's sarcoma. They also emphasise the inci-
dence of multiple and other infections in AIDS
patients; 19 of 80 (24%). Kaposi's sarcoma was com-
moner in the respiratory tract than this study sug-
gests, because many of the patients were not biopsied
in view of the risk of haemorrhage.

Other reports showing the high diagnostic yield
and sensitivity of cytological methods alone have con-
centrated on the diagnosis of P carinii
pneumonia12- 4 and have not highlighted the con-
tribution of biopsy in the diagnosis of other condi-
tions. Our study firmly shows the need for histological
examination in addition to cytology.
The sensitivity of each method in detecting P carinii

pneumonia ultimately depends on the criteria for
diagnosis. We calculated sensitivity using both clin-
ical and laboratory criteria. The former method will
underestimate because even the typical presentation
of P carinii pneumonia may be mimicked by bacterial
and other infections,7 which may also be responsive
to co-trimoxazole. Using laboratory diagnosis the
sensitivity is. by definition, 100% and is almost cer-
tain to be an overestimate. Therefore the range of
sensitivity in this study was between 90 and 100% for
biopsy and cytology combined.
Young et al'2 recently reported a series of immu-

nocompromised patients (none with AIDS) in whom
broncheolar lavage fluid was a reliable method for
diagnosing P carinii pneumonia as well as detecting
two cases of cytomegalovirus and three of Candida.
Although this avoids the risk of transbronchial
biopsy and has a high diagnostic yield,'3 14 it is
unlikely to diagnose other infections-most notably,
mycobacterial and bacterial pneumonias, and
Kaposi's sarcoma. These conditions can produce a
clinical picture indistinguishable from P carinii pneu-

Table 3 Other diagnoses made by biopsy and cytology in 19
patients

Diagnosis Biopsy Cytology

Pneumonia/bronchitis 6
Acid fast bacilli (AFB) 5 (1) 1 *
Cytomegalovirus (CMV) 4 (2)
Herpes simplex I I
Cryptococcus neoformans I (1)
Histoplasma capsulatum I I
Candida albicans 3
Other fungus (unidentified) I
Malaria (falciparum) I
Kaposi's sarcoma 2 (1)
Totals 22 (5) 6

*No AFB but giant cells consistent with granulomatous
inflammation.
Figures in parentheses indicate cases of P carinii pneumonia.

1271

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://jcp.bm
j.com

/
J C

lin P
athol: first published as 10.1136/jcp.40.11.1269 on 1 N

ovem
ber 1987. D

ow
nloaded from

 

http://jcp.bmj.com/


1272 Francis, Goldin, Forster, Cook, Coleman, Shaw, Pinching, Boylston
Table 4 Types ofcytology specimens in all patients with tissue diagnosis ofP carinii pneumonia

Ceilology .vpecimen Cytology positive biopsy negative Cytology positive biopsy negative Cytology negative biopsy positive
(n = 31) (n = 7) (n = 10)

Touch preparation 28 5 6
Bronchoalveolar lavage 23 5 8*
Induced sputum 2 0 0
Totals 53 10 14

*One of these cases was subsequently found to have P carinii on review of cytology.

monia, and may coexist with it, but they will require
different treatment. Interestingly, cells containing
typical cytomegalovirus type inclusions were not
found in any of our cytology material even after
detailed review. An additional point is that the estab-
lished risks and complications of transbronchial
biopsy are low,t5 and the improved yield and sensi-
tivity of biopsy and cytology combined from this
series outweigh the small risks.

Analysis of the different types of cytology speci-
mens shows that touch preparations and broncheolar
lavage fluid are the commonest and that neither is
more effective at diagnosing P carinii pneumonia. All
specimen types had some false negative results, indi-
cating that even when cytology alone is being relied
on more than one type of specimen should be taken.

Surprisingly, of 16 false negative cases, 1 1 showed a
discrepancy between biopsy and touch preparations.
This is difficult to explain but may be due to the fact
that after touch preparations the biopsy becomes too
distorted or crushed to be interpretable or gets "lost"
in the teeth of the forceps: or, alternatively, as multi-
ple biopsy specimens are often taken they will not all
have touch preparations made from them, and those
that have may be too small to be recovered from the
pot of formalin.
Many patients will have been given co-trimoxazole

at presentation at a time when normal cytology or
histology services were not available, up to 60 hours
before bronchoscopy. There is evidence that treat-
ment for this length of time and longer does not erad-
icate the organisms and therefore is unlikely to reduce
the diagnostic yield.3 Some patients who are too ill to
be investigated or have a contraindication to bron-
choscopy are diagnosed clinically and treated accord-
ingly.
We and others7 16-18 do not agree with the

Table 5 Specimen type and diagnosis ofP carinii
pneumonia

Specimen tYpe* Positive Negative

Touch preparation 32 3
Bronchoalveolar lavage 28 7
Induced sputum 2 3

*When another cytology specimen type from the same
bronchoscopy was positive.

approach recently suggested by Pozniak et al9 for
several reasons. Once patients deteriorate, approach
respiratory failure, or do not respond to treatment
their prognosis is poor.3 Failure of response is much
more likely to be due to undiagnosed concomitant
infection or the poor immune state of the host than to
organism resistance. This may be avoided by early
and accurate diagnosis with appropriate treatment.
Our results show that nearly 24% of AIDS patients

have other infections, with or without P carinii pneu-
monia, which emphasises that these patients may
receive inappropriate treatment with its associated
side effects.6 There is also a group of patients (nearly
22%) with symptoms and signs warranting bron-
choscopy, in whom biopsy and cytology are negative,
and most of these would receive five days of unneces-
sary treatment under the Pozniak strategy.
As has been pointed out'8 the diagnosis ofAIDS is

established by P carinii pneumonia and it is therefore
important to have positive identification of the
organism, especially when it is the only diagnostic cri-
terion in a particular patient. The firm diagnosis of P
carinii pneumonia on clinical grounds alone is there-
fore not justified in view of the profound prognostic,
social, psychological and potential medicolegal impli-
cations, as well as the question of ventilation.
We consider that early and accurate diagnosis by

bronchoscopy with biopsy and cytology are indicated
in the management of these patients and this is partic-
ularly important in conditions that may mimic P car-
inii pneumonia. In an environment where AIDS and
HIV infection are increasing'9 20 it is important that
financial and workload considerations should not
interfere with, or compromise, the accurate diagnosis
and subsequent optimal treatment of these patients.
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