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Pneumocystis: what Is it?
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Pneumocystis
trophic forms
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v Main morphological changes:
* Cell wall thickening and rarefaction of filopodia

» Synaptonemal complexes
0 Mul'rmlp nuclear division
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Pneumocystis Diversity
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Taxonomy of
Pneumocystis

MAIN REASONS WHY PNEUMOCYSTIS IS A FUNGUS
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Table 3. Parwse dstlances (%) of aght Preumacystis genes
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Dei-Cas et al, 2006, FEMS Microbiol Rev 30: 853-71
(modifié)
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Callithrix jacchus Pneumocystis 99

Callithrix geoffroyi Pneumocystis
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53

100 Saguinus midas midas Pneumocystis
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Pneumocystis jirovecii
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51 87
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Macaca fascicularis Pneumocystis 0.1
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‘ Pneumocystis wakefieldae
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MOUSE RABBIT
Pneumocystis Pneumocystis

Dei-Cas et al. J Eukaryot Microbiol 41(suppl): 84, 1994

Creusy et al. J Eukaryot Microbiol 43(suppl): 47-8, 1996

Nielsen et al. APMIS 106: 771- 9, 1998

http://www.infectiologie.org.tn Mazars E, Dei-Cas E. FEMS Immunol Med Microbiol 22:75-80, 1998



Pneumocystis spp : different growth
rate In terms of the host species

Doubling time (days)
Host species In vivo In vitro
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Pneumocystis
oryctolagi

Pneumocystis
murina

Pneumocystis
carinii

' SCID mouse
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P. jiroveci:
cryopreserved isolates
from 5 patients
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P. murina:
cryopreserved isolate
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Microscopic and molecular
detection / identification

Durand-Joly et al. 2002, J Clin Microbiol 40: 1862-5



Coevolution of Pneumocystis spp. with their hosts
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Pneumocystis
from Rodents

Pneumocystis
from Carnivora
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Pneumocystis
from Bats
neumocystis from Marsupials
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Pneumocystis Transmission

Aliouat-Denis et al, 2008. Infect Genet Evol 8: 708-26.



Pneumocystis jirovecil Clrculatlng
IN human populations
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Pneumocystis airborne
circulation: the dynamic
reservolir

i !

PcP Pneumocystis PcP
carrying

Dumoulin et al, 2000 Eur J Clin Microbiol Infect Dis 19: 671-8
Chabé et al, 2004 Eur J Clin Microbiol Infect Dis 23: 89-97




Pneumocystis in the lung

Healthy host

Chabé et al, 2004 Eur J Clin Microbiol Infect Dis 23: 89-97

« Transient parasite growth .
« Active Pneumocystis multiplication
* No inflammatory changes (histology)

« Transmission to susceptible or .
healthy hosts
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Host with PcP

Creusy et al, 1996 J Eukaryot Microbiol 43 (Suppl): 47-8

Irreversible parasite growth
Extensive Pneumocystis proliferation
Marked inflammatory changes

Transmission to susceptible or healthy
hosts



Molecular evidence of Pneumocystis jirovecii transmission
from immunocompetent carriers to infant WP1, WP2, WP3

Exosaprophyte
P. jirovecii ?

* PCR on oropharyngeal samples
** PCR on nasopharyngeal aspirate samples

Likely P. jirovecii transmission from immunocompetent carriers to a naive host.

Colonized persons: potential Pneumocystis reservoir and infection source.

Rivero L, de la Horra C, Montes-Cano MA, Rodriguez-Herrera A, Respaldiza N, Friaza V, Morilla R, Gutiérrez S, Varela JM, Medrano FJ,
http://iwww.infectiologie.org.tn - Calderén EJ. Pneumocystis jirovecii transmission from immunocompetent carriers to infant. Emerg Infect Dis 2008;14:1116-8



_urrent evidences linking Pneumocystis colonization and COPD pathophysiology

Evidence Host Author, reference
Development of permanent COPD-like change Human Morris AM, et al. Am J Respir Crit Care
after Pneumocystis pneumonia Med 2000;162: 612-6
Higher peripheral lymphocyte count in colonized Human Varela JM, et al. J Eukaryot Microbiol
patients with COPD 2003; 50 (suppl): 672-3.
Correlation between prevalence of colonization Human Morris A, et al. Am J Respir Crit Care
and COPD severity Med 2004; 170: 408-13.
Higher systemic proinflammatory cytokine levels Human Calderon EJ, et al. Clin Infect Dis 2007;
in colonized patients with COPD 45:e17-9.
Similarity of immune responses in Pneumocystis Simian Patil SP, et al. J Eukaryot Microbiol 2003;
colonization and COPD 50 (suppl): 661-2.
Development of airway obstruction and Simian Norris KA, et al. Immunol Res 2006; 36:
progressive decline in pulmonary function in 175-87.
colonized SIV-infected monkeys
Accelerated emphysema in colonized hosts Mice Christensen PJ, et al. Infect Immun 2008;
exposed to cigarette smoke 76: 3481-90.

ERA-NET
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Vertical transmission of Pneumocystis jirovecii wei wez wes
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Twenty aborted foetuses from immunocompetent women who had miscarriages
(28 = 8 weeks of gestation)

I PCR positive [ PCR negative

5%
Lung Placenta
DHPS gene Genotypel (100%) Genotype 1 (100%)
mtLSUrDNA Genotypel (42.8%) Genotype 1 (100%)
Genotype 2 (14.4%)
Genotype 3 (42.8%

Montes-Cano MA, Chabe M, Fontillon-Alberdi M, de la Horra C, Respaldiza N, Medrano FJ, Varela JM, Dei-Cas E, Calderon EJ. 2009. First
http:/Avww.infectiologie.org.tn molecular evidence of Pneumocystis jirovecii vertical transmission in Human. Emerg Infect Dis 15: 125-127



Transplacental Transmission of Pneumocystis species Wkt Wes

Rattus
norvegicus

Mus musculus

Homo sapiens

Oryctolagus
cuniculi

Rattus
norvegicus

Rattus
norvegicus

Callithrix jacchus

Oryctolagus
cuniculi

Homo sapiens

http://www.infectiologie.org.tn

Hemotrichorial
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P. oryctolagi

P. jirovecii

NA

ND
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Rabbit fetal tissues:
Lung Liver Spleen Plac. Amn. fluid
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% Ceré N, Drouet-Viard F, Dei-Cas E, Chanteloup N, Coudert P. 1997. In utero
% Transmission of Pneumocystis carinii sp.f. oryctolagui. Parasite 4: 325-30

http:/iww.infectiologie.org.tn AR o - ———



Hemomonochorial Hemotrichorial

Maternal blood

55

Fetal Caplllary Modified from
Carter & Enders. 2004. Comparative aspects of trophoblast development and placentation. Reprod Biol Endocrinol 2004; 2: 46, doi:10.1186/1477-7827-2-46.
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Pneumocystis Infection Today

Pneumocystis pneumonia (PcP):
— high impact in AIDS patients

— prevalence of 10%-40% was reported in immunodepressed HIV-negative

patients

Pneumocystis in non-immunocompromised subjects:

— Pneumocystis primary infection in 95% of 2-4-year old children

— Pneumocystis carriage in 8% - 20% of healthy people
— Detected frequently in newborns, small children, pregnant women
— Significant prevalence in COPD patients

Pifer et al, Pediatrics 61: 35-41,1978; Peglow et al, J Infect Dis 161:296-06, 1990;

Wakefield et al, Trans R Soc Trop Med Hyg 84: 800-2,1990; Calderon et al, Lancet 347: 977, 1996;
Yale & Limper, Mayo Clin Proc 71: 5-13 1996; Vargas et al, Clin Infect Dis 29, 1489-93, 1999;
Dei-Cas E. Med Mycol 38(suppl 1):23-32, 2000;

Nevez et al, J Clin Microbiol 41, 181-6, 2003; Durand-Joly et al, J Euk Microbiol 50:614-5, 2003;

Chabé et al, Microbiology, 150 : 1167-72 , 2004; Peterson & Cushion, Curr Opinion Microbiol 8: 393-8 2005.




Ancien cadre: Nouveau cadre:
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