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Pneumocystis carinii Colonization in the
Absence of Immunosuppression
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A prospective study was undertaken to evaluate the incidence and the course of Pneumocystis carinii colonization in
immunocompetent patients with severe pulmonary diseases. A further perspective was to determine the diagnostic values of
different detection methods. Bronchoalveolar lavage fluid samples from 77/838 adult HIV-negative patients were examined by
Diff-Quik stain, direct immunofluorescence test and polymerase chain reaction. All Diff-Quik stains were negative, but direct
immunofluorescence tests and polymerase chain reactions were positive in the samples of 5 patients. The normal number of
granulocytes and CD4 + T- lymphocytes (median 810 cells/pl) and normal values of immunoglobulins proved the relative
competence of the immune systems of the 77 patients. Although none of these patients received any agent effective against
P. carinii, none developed a P. carinii pneumonia within a 120.5-d surveillance period. Nosocomial transmission could be
excluded. As the colonization with P. carinii did not result in pneumonia in immunocompetent patients, clinically silent
carriers have to be assumed. In non-AIDS patients, sensitive detection methods have to be used to identify colonized persons.

Christine Armbruster, MD, 2nd Medical Department, Pulmologisches Zentrum Vienna, Sanatoriumstrasse 2, A-1140

Vienna, Austria

INTRODUCTION

Pneumocystis carinii pneumonia (PCP) occurs predomi-
nantly in immunocompromised patients (1, 2) and is ex-
tremely rare in immunocompetent adults (3). In those
patients not suffering from the acquired immunodeficiency
syndrome (AIDS), PCP has almost exclusively been de-
scribed in patients receiving long-term corticosteroid ther-
apy (4-6) and in patients with underlying malignant
diseases (1, 7). Diff-Quik staining is the most effective
diagnostic tool for PCP, if the number of parasites in
bronchoalveolar lavage fluid (BALF) is high (8). New
detection methods, such as immunofluorescence tests
(DIFT) and polymerase chain reactions (PCR), have re-
cently been described, making the detection of few numbers
of the organism possible (9, 10). Low numbers of parasites
may be found in clinically silent but colonized persons.
Such carriers may be at risk of a reactivation or may be the
source of a nosocomial transmission (11, 12). Recent re-
ports demonstrate such a colonization in HIV-antibody
negative persons (13, 14).

The aim of our prospective study was to evaluate the
incidence and the course of P. carinii colonization in im-
munocompetent patients with primary pulmonary diseases
and to describe the diagnostic value of different detection
methods.

MATERIALS AND METHODS

Over an 18-month period in 199495, 838 HIV-antibody negative
patients with acute respiratory illness underwent bronchoscopy on
an outpatient basis. Inclusion criteria were normal immunological
function, no immunosuppressive or cytotoxic therapy in case his-
tory and no specific therapy against P. carinii. 77 patients (44M})
met these criteria. The mean age was 49.8 y (range 22-87 y). They

© 1997 Scandinavian University Press. ISSN 0036-5548

did not receive any cytotoxic drugs or corticosteroids before and
after bronchoscopy. An informed consent was obtained after the
nature of the procedure had been fully explained. Bronchoscopies,
processing of the BALF samples, and P. carinii PCR were per-
formed according to methods described previously (8, 10, 15). The
samples were also tested with DIFT (Cellabs Pty Ltd, Sydney,
Australia). Smear staining and cultures were carried out for isola-
tion and identification of bacteria and mycobacteria.

Each patient underwent a chest roenigenogram (postero-ante-
rior, lateral view), and an arterial blood gas measurement (AVL
947, AVL, Graz, Austria). Measurements of immunological func-
tions were performed by blood cell count and flowcytometry (the
cells were stained with fluorescein isothiocyanate and phycoery-
thrine, FACS Prep., Becton Dickinson, San José, CA, USA) in
peripheral blood and BALF. Kinetic nephelometry (ARRAY 360
system, Beckman Instruments Inc., Fullenton, CA, USA) was
performed also. The patients were followed up for a mean of 120.5
d (range: 4-845 d). They were evaluated biweekly by physical
examination and arterial blood gas measurement.

Mean values, medians, and standard deviations were calculated
using SPSS 6.0.1 (Krankenanstalt Rudolfsstiftung, Vienna, Aus-
tria).

RESULTS

In 5/77 HIV-antibody negative and immunocompetent pa-
tients a colonization with P. carinii could be proven by
corresponding positive test results in DIFT and PCR.
Diff-Quik staining was negative in all cases. The character-
istics of the 5 P. carinii colonized patients are listed in
Table 1. The patients did not receive any specific therapy
against P. carinii at any time, and they did not get corticos-
teroids and cytotoxic drugs. During the mean 95 d of
follow up none of the colonized patients developed clinical
signs of PCP.

The respiratory symptoms of the 77 patients did not meet
the Centers for Disease Control (CDC) criteria for a pre-
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sumptive PCP diagnosis (16) and they vanished during
treatment of the underlying diseases, which are listed in
Table II. Chest roentgenograms showed unilateral and
bilateral consolidations in 38 (49.3%) and 20 cases (25.9%),
respectively. Other findings were interstitial patterns (13%),
unilateral pleural effusions (10.4%), and 1 pneumothorax
(1.3%). The results of the arterial blood gas analyses did
not show any abnormalities (mean arterial partial pressure
of oxygen: 10.57 + 1.4 kPa; of carbon dioxide: 4.93 + 0.48
kPa; and of the alveolar-arterial difference of partial pres-
sure of oxygen: 3.11 +1.3 kPa). The mean number of
CD4 + T-lymphocytes in the blood (879 + 446 cells/ul;
median: 810), the mean number of CD8 + T-lymphocytes
(553 + 289 cells/ul; median: 530), and normal values of
immunoglobulins and granulocytes proved the relative
competence of the immune systems of the patients.

The occurrence of a nosocomial transmission was ex-
cluded, as patients suffering from PCP were not treated or
bronchoscoped on the same day. Decontamination of the
endoscopes was strictly performed according to Babb and
Bradley (17).
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bronchial diseases (10%) (14), but it contradicts results of
PCR examinations of immunocompetent persons in Ger-
many (0%) (23).

The pathogenicity of P. carinii in immunocompetent
patients is still unclear (14). There is no evidence that
bacterial pneumonia, tuberculosis and bronchogenic car-
cinoma are predisposing factors for PCP (24, 25). In con-
trast, therapy with corticosteroids seems to constitute a risk
factor (4-6). Recently data have been published that give
considerable evidence for an air-borne route of P. carinii
infection (26).

A preliminary study at our department proved Diff-Quik
stain, DIFT, and PCR to be equally effective methods to
diagnose PCP. In samples of 217 AIDS patients the sensi-
tivity was 99.2, 97.3 and 98.2%, respectively, the specificity
was 79.1, 56.1, and 65.9%, respectively (unpublished data).
In contrast, based on our results, Diff-Quik stain fails to
uncover immunocompetent, low amount carriers. We con-
clude that P, carinii is not a pathogen in the lungs of
immunocompetent individuals and the colonization does
not warrant a specific therapy.

REFERENCES

1. Peters SG, Prakash UBS. Pneumocystis carinii pneumonia.
Review of 53 cases. Am J Med 1987; §2: 73-8.

2. Walzer PD, Perl DP, Krogstad DJ, Rawson PG, Schultz MG.
Pneumocystis carinii pneumonia in the United States. Epi-
demiologic, diagnostic and clinical features. Ann Intern Med
1974; 80: 83-93.

3. Le Clair RA. Descriptive epidemiology of interstitial pneumo-
cystis pneumonia. Am Rev Respir Dis 1968; 99: 542-7.

4, Yale SH, Limper AH. Pneumocystis carinii pneumonia in
patients without acquired immunodeficiency syndrome: associ-
ated illnesses and prior corticosteroid therapy. Mayo Clin Proc
1996; 71: 5-13.

5. Henson JW, Jalaj JK, Walker RW, Stover DE, Fels AOS.
Pneumocystis carinii pneumonia in patients with primary brain
tumors. Arch Neurol 1991; 48: 406-9.

6. Huynh-Do U, Gantenbein H, Binswanger U. Pneumocystis
carinii pneumonia during immunosuppressive therapy for an-
tineutrophil cytoplasmic autoantibody-positive vasculitis. Arch
Intern Med 1995; 155: 8724,

7. Varthalitis I, Aoun M, Daneau D, Meunier F. Pneumocystis
carinii pneumonia in patients with cancer. Cancer 1993; 71:
481-5.

8. Armbruster Ch, Pokieser L, Hassl A. Diagnosis of Pneumocys-
tis carinii pneumonia by bronchoalveolar lavage in AIDS-pa-
tients: A comparison of Diff-Quik-, Fungifluor stain, direct
immunofluorescence test and polymerase chain reaction. Acta
Cytol 1995; 39: 1089-93.

9. Virani N, Ng VL, Chaisson RE, Hadley WK, Sphar HT,
Yajko D, Hopewell PC. Rapid diagnosis of Pneumocystis
carinii pneumonia (PCP} in patients with AIDS using a direct
fluorescent monoclonal antibody (DFA) assay. Int Conf on
AIDS 1989; 5: 288 (abstract no TBP 11).

10. Wakefield AE, Pixley FJ, Banerji S, Sinclair K, Miller RF,
Moxon .ER, Hopkin IM. Detection of Pneumocystis carinii
with DNA amplification. Lancet 1990; 336: 451-3.

11. Brazinsky JH, Phillips JE. Pneumocystis pneumonia transmis-
sion between patients with lymphoma. JAMA 1969; 209: 1527,

12. Contini C, Romani R, Vullo V, Delia S, Sorice F. Does
laboratory recovery of Pneumocystis carinii always mean clini-
cal significant disease? AIDS 1992; 6: 1558-9.

13. Stiller RA, Paradis IL, Dauber JH. Subclinical pneumonitis
due to Pneumocystis carinii in a young adult with elevated
antibody titers to Epstein-Barr virus. J Infect Dis 1992; 166:
926-30.

14. Calderon EJ, Regordan C, Medrano FJ, Ollero M, Varela JM.
Pneumocystis carinii infection in patients with chronic
bronchial disease. Lancet 1996; 347: 977.

15. Hopewell PHC, Luce MJ. Pulmonary involvement in the ac-
quired immunodeficiency syndrome. Chest 1985; 87: 104—12.

16. CDC 1992 Revised Classification system for HIV infection and
expanded surveillance case definition for AIDS among adoles-
cents and adults. MMWR 1992; 41; RR17: 1-19.

17. Babb JR, Bradley CR. Endoscope decontamination: Where do
we go from here? J Hosp Infect 1995; 30 Suppl: 543-51.

18. Bartlett MS, Lee C-H, Lu J-J, Bauer NL, Bettz GF, McLaugh-
lin GL, Smith JW. Pneumocystis carinii detected in air. J Euk
Microbiol 1994; 41: 75S.

19. Keely SP, Stringer JR, Baugham RP, Linke MJ, Walzer PD,
Smulian AG. Genetic variation among Pneumocystis carinii
hominis isolates in recurrent pneumocystosis. J Infect Dis
1995; 172: 595-8.

20. Esterly JA. Pneumocystis carinii in lungs of adults at autopsy.
Am Rev Respir Dis 1968; 97: 935-7.

21. Millard PR, Heryet AR. Observations favouring Pneumocystis
carinii pneumonia as primary infection: a monoclonal anti-
body study on paraffin sections. J Pathol 1988; 154: 365-70.

22. Peters SE, Wakefield AE, Sinclair K, Millard PR, Hopkin JM.
A search for Pneumocystis carinii in postmortem lungs by
DNA amplification. J Pathol 1992; 166: 195-8.

23. Weig M, Klinker H, Wilhelm M, Lemmer K, Gross U. Corre-
lation of Pneumocystis carinii PCR with clinical diagnosis in
immunocompromised patients. Lancet 1996; 347: 1266.

24, Cisneros JR, Murray KM. Corticosteroids in tuberculosis.
Ann Pharmacother 1996; 30: 1298-303.

25. Stover DE, Kaner RJ. Pulmonary complications in cancer
patients. CA—Cancer Clin J 1996; 46: 303-20.

26. Wakefield AE. DNA sequences identical to Pneumocystis
carinii f sp carinii and Pneumocystis carinii f sp hominis in
samples of air spora. J Clin Microbiol 1996; 34: 1754,

Submitted September 1, 1997; accepted November 24, 1997



	A134-1
	A134-2
	A134-3

