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Pneumocystosis
The Forerunners 1909-1912

In 1909 Carlos Chagas described a
peculiar pneumonia in a guinea pig
infected by Schizotrypanum cruzi
that he erroneously ascribed to the
same parasite

An initial mistake

In 1910 Antonio Carini observed a
similar disease in the lungs of rats
experimentally infected with

T.lewisi (Carini A. Formas de eschizogonia do

Trypanosoma lewisi. Bol Soc de Med e Cir de Sau Paulo
1019;18:204)
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Pneumocystosis: 1990-2002

New taxonomy
Protozoa Fungus

New name

Pneumocystis carinii Pneumocystis jirovecii

A New Name (Pneumocystis
Jiroveci) for Pneumocystis
from Humans

James R. Stringer,” Charles B. Beard,T Robert F. Miller, and Ann E. Wakefield§1
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Pneumocystis species, co-evolution and pathogenic power

Cécile-Marie Aliouat-Denis®, Magali Chabé®, Christine Demanche *, El Moukhtar Aliouat?,
Eric Viscogliosi®, Jacques Guillot ¢, Laurence Delhaes, Eduardo Dei-Cas **

Dog Pneumocystis

Ferret Pneumocystis
Pig Pneumocystis \ /

100

Pneumocystis oryctolagi

Pneumocystis jfrovaD

Indian macaca rhesus Pneumocystis

Pneumocystis murina
Pneumocystis wakefieldiae 100

@mucysﬁs c@ /

Glossophaga soricina Pneumocystis

Saguinus midas midas Pneumocysfis

o1 Callithrix jacchus Pneumocystis

NIVERSITA DEGLI STUDI DI MILANO Infection, Genetics, Evolution 2008;8:708-26
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Pneumocystis: from a doubtful unique entity to agroup of highly
diversified fungal species

Magali Chabé'-?, Cécile-Marie Aliouat-Denis'?, Laurence Delhaes'~, El Moukhtar Aliouat'~,
Eric Viscogliosi' & Eduardo Dei-Cas'*?

Pneumocystis Pneumocysts
Features Pneurnocystis carinii  wakefieldiae Pneumocystis murina  oryctolagi Pneumocystis jirovecii
Rabbit (Oryctolagus
Specific host Rat (Rattus norvegicus)  Rat (Rattus norvegicus) Mouse (Mus musculus) — cuniculus) Man (Homo sapiens)
Location Filling alveolar lumen Filling alveolar lumen  Filling alveolar lumen Lining alveolar Filling alveolar lumen
epithelium (AIDS) or lining

In vivo doubling
time

Intra-alveolar
eosinophilic
honeycomb material

Fibrosis

4.5 days (in corticoid-
treated rats) (Aliouat
et al., 1999)

Present

Frequent
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10.5 days (SCID mice)
(Aliouat et al., 1999)

Present

Frequent

1.7 days (untreated
rabbits) (Aliouat et al.,
1999)

Rare

Rare

alveolar epithelium
(epidemic or infantile

FcF)
?

Presant

FEMS Yeast Res 2011; 11:2-17
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PNEUMOCYSTIS CARINII PNEUMONIA IN THE ADULT*
Emanvel Rueinv, M.D.,7 anp Freperick G. Zax, M.D.J

NEW YORK CITY

TasrLe 1. Data in Previously Reported Cases of P. carinii Preumonia in Adults.

Sounce DaTe Ao Sex ASSOCIATED Remanxs
DIsSEASE
T
Chagast 1913 { Acult ) Male Chagas disease Diagnosis al preumocystis, accord-
ing to noEs?
van der Meer & Brug? 19472 21 Male Mot stated _—
P F PTE 1947 il Female Vitamin A deficiency; cyto- Diagnosis of pneumocystis made by
megalic-inclusion pneu- amper]l™
IO
Vanek 1952 Al Female Hodgkin's disease ———
Wayalt e al.™ 1953 a4 Female Cyromegalic-inclusion pneu- Diagnosis of pneumocystis suggested
. monia by Hamperl™ on basis of nﬁg'-:
tomicrographs
Waatn et al 1 1954 T Male Cytomegalic-inclusion pneu- Diagnosis of pneumocystis gested
monia; pseudomonas sep- by Hamperl* on basis nl:'mﬁ
tn:uem.la tomicrographs
Jirovee & Vanik" 1954 +H Male Leukemia
Winslow & Hath.oway!® 149549 W Male Lymphatic leukemia; cryp- -
LOCOCCOSS.
e 195% I Male Hodgkin's disease —_—
Symmers® 1960 34 Female Wegener’s Tranulomatmll, —
cytomega
PREUMOnIEA.
Syinmers™ 191 47 Male Thrombotie thromboeyto-

penic purpura; cyto-
mmh@-m«:lmn pReu-
monia; eryplococcal
POSUmMOnLA.

Symmers™ 1961 7 Male Hodgkin's discase; cyto- —
megalie-inclusion poeu-
monia.

Roos & Keller®! 1960 37 Male Chronic myelogenous leu- - ——
kemia
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1981: The start of the AIDS Pandemic:
Pneumocystis carinii re-discovered

The New England
]ournal of Medicine

SCopyright, 1981, by the Massachusetts Medical Society

Volume 305 DECEMBER 10, 1981 MNumber 24

PNEUMOCYSTIS CARINII PNEUMONIA AND MUCOSAL CANDIDIASIS
IN PREVIOUSLY HEALTHY HOMOSEXUAL MEN

Evidence of a New Acquired Cellular Immunodeficiency

Micuaer S. Gorruee, M.D., Ropert Scurorr, Pu.DD., Howarp M. SchHanxker, M.D_,
Joer 0 Wesman, DO, PeEncg Tuamg Fan, M.D., Rosert A, WoLr, M.D., anp ANDREW Saxown, M.D.

AN OUTBREAK OF COMMUNITY-ACQUIRED PNEUMOCYSTIS CARINII PNEUMONIA

Initial Manifestation of Cellular Immune Dysfunction

Henry Masur, M.D., Mary AN~ Micueus, M.D., Jerrrey B. GREENE, M.D., Ipa Onorato, M.D.,
Roeert A. Vanpe Stouwk, M.D., Pu.D., Roert S. HoLzman, M.D., Gary WORMSER, M.D,,
Lee BrerrMan, M.D., MicuaerL Lance, M.D., Henry W. Murray, M.D,

AND Susanna CunniNgHAM-Runpies, Pu.D.
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Extrapulmonary Pneumocysto

VALERIE L. NG.,* DAVID M. YAJKO, ano W. KEITH HADLEY

Crnicar MicroBioLocY REVIEWS, July 1997, p. 401418




Current Epidemiology of
Pneumocystis Pneumonia

Alison Morris,"t Jens D. Lundgren, Henry Masur,§ Peter D. Walzer,f Debra L. Hanson #
Toni Frederick,# Laurence Huang,”™ Charles B. Beard,tt and Jonathan E. Kaplan#
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Increasing Pneumocystis
Pneumonia, England, UK, 2000-2010

Rishma Maini, Katherine L. Henderson, Elizabeth A. Sheridan, Theresa Lamagni, Gordon Nichols,
Valerie Delpech, and Nick Phin

400

- Hospital Episode Statistics data

352

250 = = Routine laboratory reporting
= Death certificate data

300 4 ***** HIV surveillance data

250 -

200 -

No. cases

150 -
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Figure 1. Pneumocystis jirovecii infections reported by national data

collection systems, England, UK, 2000-2010. Hospital admissions
exclude patients with HIV diagnoses.Emerg Infect Dis 2013;
19:386-92




Increasing Pneumocystis
Pneumonia, England, UK, 20002010

Rishma Maini, Katherine L. Henderson, Elizabeth A. Sheridan, Theresa Lamagni, Gordon Nichols,
Valerie Delpech, and Nick Phin

No. admissions (% all cases) Annual rate/million population  Rate ratio between

Risk category* 2000-2005  2006-2010 2000-2005 2006-2010  periods (95% Cl)
Any transplantt 59 (6.3) 193 (14.7) 0.20 0.75 3.80 (2.84-509)
Other lung diseaset 120 (12.8) 276 (21.0) 0.24 047 197 (147-264)
Hematologic disorders 17(23.1) 354 (26.9) 0.32 0.81 2.55(2.00-3.25)
Hematologic malignancy 349 (37.1) h68 (43.1) 117 221 1.89 (1.66-2.16)
Connective tissue/inflammatory disease§ (7.6) 120 (9.1) 0.31 0.62 202 (156-261)
Renal failure and dialysis 95(10.1) 208 (15.8) 0.16 0.35 223 (156-317)
Immunosuppressive/ chemotherapeutic 7(5.0) 90 (6.8) 0.73 1.38 1.90 (1.60-2.25)
drugs

Malignancy other than hematologic 92(9.8) 160 (12.2) 040 1.07 267(216-3.31)
Not in the abaove risk categonies 255 (27.1) 177(134) 0.85 0.69 0.81(0.67-0.98)
Total no. cases| 341 1317 315 5.13 162 (1.60-1.77)

“Excludes HIV infection.

fincludes liver, heart, lung, kidney and bone transplants.

TIncludes tuberculosis, chronic obstructive pulmonary disease, cystic fibrosis, bronchiectasis, asthma, and interstitial lung disease.
§Includes systemic connective tissue disorder, psonatic arthropathy, rheumatoid arthritis, and inflammatory bowel disease.

J|Ee+:ause Some Eatienls balnnﬂ to »1 nisk calegﬂm numbers do not add Up to the total number of cases.
) | UNIVERSITA DEGLI STUDI DI MILANO Emer'g Infect Dis 2013; 19:386-92 ;_{:: 2
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Incidence of Pneumocystis jiroveci Pneumonia W) cooree

among Groups at Risk in HIV-negative Patients

Pieme Fillatre, MD,”" Olivier Decaux, MD, PhD," Stéphane Jouneau, MD, PhD,"* Matthieu Revest, MD,*"
Amaud Gacouin, MD,*" Florence Robert-Gangnews, MD, PhD,*" Annie Fresnel, MD,® Claude Guiguen, MD,*’
Yves Le Tulzo, MD, PhD,*" Patrick Jégo, MD, PhD," Pierre Tattevin, MD, PhD"-">"
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Cardiac transplant
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Figure 2 Estimated incidence of Pneumocystis jiroveci pneumonia among groups at risk.
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Table 2 Logistic Regression Analysis of Pneumocystosis Inci-
dence Taking as a Reference the Group of Patients with Breast or
Lung Cancer (n = 3600 + 4879 patients)

Odds Ratio
Risk of Pneumocystosis (95% CI) P-Value
High risk
Polyarteritis nodosa 18.3 (4.9-63.4)  <.0001
Granulomatosis with polyangiitis 14.1 (1.7-42.3)  <.0001
Polymyositis/dermatomyositis 10.5 (2.2-48.7) .0028
Non-Hodgkin lymphoma 9.0 (4.1-19.2)  <.0001
Chronic lymphocytic leukemia 10.2 (4.2-24.6)  <.0001
Acute leukemia 10.4 (4.0-24.6)  <.0001
Intermediate risk
Waldenstrom macroglobulinemia 5.6 (1.2-25.9) .0282
Multiple myeloma 5.9 (1.6-21.9) .0078
Central nervous system cancer 5.3 (2.0-14.8) .0009
Low risk
Rheumatoid arthritis 4.8 (1.85-12.5) .0012
Polymyalgia rheumatica 2.3 (0.6-8.5) 2140
Horton granulomatosis 2.2 (0.6-8.2) 2331
Hodgkin lymphoma 2.3 (0.5-10.8) .2813
Sjogren syndrome 1.9 (0.2-15.3) 5324
Sarcoidosis 0.7 (0.1-5.8) 7773

(I = confidence interval.

UNIVERSITA DEGLI STUDI DI MILANO Am J Med 2014:127: 1242:ell-el7
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Brief Report @) blood

LYMPHOID NEOPLASIA —

Atypical Pneumocystis jirovecii pneumonia in previously untreated
patients with CLL on single-agent ibrutinib

Inhye E. Ahn,'* Theresa Jerussi,** Mohammed Farooqui,” Xin Tian,* Adrdan Wiestner,” and Juan Gea-Banacloche®

A Comment on Ahn et al, page 1940

CLL: an acquired
immunodeficiency disease

8

=t
n
1

Clive 5. Zent uMVERSTY OF ROCHESTER MEDICAL CENTER

In this issue of Bload, Ahn et al report on Preumocystis jirovecii pneumonia (PCP)
[ complicating ibrutinib monotherapy for progressive chronic lymphocytic
leukemia (CLL). These clinically important data evoke important questions about

: : : : : : : : : PCP, (1L, and ibrutinib therapy.'
0 0.5 1 1.5 2 25 3 3.b 4 4.5

n
|

Cumulative incidence of PCP (%)
=
|

=

Figure 1. Estimated cumulative incidence rate and
radiologic presentation of P jiroveciiin a CLL patient
treated with ibrutinib. (A} The estimated cumulative

incidence of PCP in CLL s 4.5% &t 1 year on brutinib, and
5.6% at 2 years and thereafler. The cumulative incidence
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Pneumocystis Is Not a Zoonosis

Pneumocystis. Where Does It Live?

Pneumocystis Infects the Normal Host, Producing a
Francis Gigliotti*, Terry W. Wright Typical Pattern of Contagion Followed by

Normal HOSt Immune Response and Clearance
Pneumocystis Does Not Establish Latency under

Laboratory Conditions

Asymptomatic or Subclinical Infection of Human
Infants is Common

Compromised
Host

Asymptomatic
or

Mild Infection

Fulminant Pneumonia
Normal HOSt Infants and Children Are a Pneumocystis-

Susceptible Population That Could Serve as an
Figure 1. Proposed transmission cycle for Pneun Important Reservoir for Maintaining Pneumocystis:rvoir of
infection. in the Environment



Systematic review of outbreaks of Pneumocystis

Jirovecii pneumonia: evidence that P. jirovecii is
a_transmissible organism and the implications for
healthcare infection control
E.P. Yiannakis, T.C. Boswell”

Summary of published outbreaks of Pneumocystis jirovecii pneumonia

Journal of Hespital Infection 93 (2016) 1-8

Year (index case) and Country Mo. of patients Duration Setting (OP/IP) Linked strains by molecular typing
reference (months) {method)
2013° India 7 4 Renal transplant

20107 Australia 97 (23 hospitals) =24 Solid organ transplant Y (MLST)
2010° Australia 14 11 Renal transplant Y O(MLST)
2010 France 9 9 Renal transplant Y (not stated)
2009"" UK 11 11 Renal transplant Y (MLST)
2008 LUK 21 21 Renal transplant Y (MLST)
2008 France 18 24 Renal transplant ¥ (RFLP, MLST)
2008" France 17 12 Renal transplant ¥ (MLST)
2007 Denmark 29 36 Solid organ transplant ¥ (RFLP, MLST)
2007 Japan 9 7 Renal transplant

2006'° Japan 14 24 Rheumatoid arthritis

2006" Switzerland 19 18 Renal transplant ¥ (MLST)
20068 Germany 16 8 Renal transplant ¥ (MLST)
2005" Netherlands 22 13 Renal transplant ¥ (MLST)
20054 Germany 30 31 Renal transplant Y (MLST)
2004 Japan 27 22 Renal transplant Y (MLST)
2002+ Germany 3 11 Paediatric renal transplant Y (SSCP)
1995 Denmark 8 4 Haematological malignancy Y (MLST)
1995 UK 5 & Haematological malignancy

Mot stated™ Hong Kong 3 1.5 Paediatric oncology

19945 France 10 29 Renal transplant Y (SSCP)
1993% Germany 7 & Renal transplant

1991 France 7 & Renal transplant

1991%° Metherlands 28 24 Renal transplant

1990 France 6 2 Renal transplant

1988 " Switzerland 5 22 Renal transplant

1985 Puerto Rico 11 14 Renal transplant

1985 Morway 14 Mot stated Renal transplant

1983 Ireland 5 T Paediatric oncology

19827 USA 14 19 Renal transplant




How is transmitted P.jirovecii pneumonia?

New Short Tandem Repeat-Based Molecular

Cluster 3 , o )
Typing Method for Pneumocystis jirovecii
- 5 (f / . i

Reveals Intrahospital Transmission between

Ny Cluster 1 ‘ ‘
. ¢ ' / Patients from Different Wards
(O { I ) - :

Nosocomial Pneumocystis jiroveci Pneumonia:
Lessons From a Cluster in Kidney Transplant

38 p
___________ 17 ' '
) © Recipients
Lisa M. Phipps," Sharon C.-A. Chen, ™ Kathy Kable, Catriona L. Halliday,” Caroling Firacative,”*
Cluster 2 Wicland Meyer,>** Germaine Wong," and Brian . Nankivel™
43
P
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54
29 Nl HIV-positive
N
1 * \‘ M Renal transplant | — |, «.. i
Cluster 4 o Others
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Epidemiological Outbreaks of Pneumocystis jirovecii Pneumonia Are
Not Limited to Kidney Transplant Recipients: Genotyping Confirms
Common Source of Transmission in a Liver Transplantation Unit

J Clin Microbiiol 2016 —

Guillaume Desoubeaux,®® Manon Dominigue,® Florent Morio,*? Rose-Anne Thepault,® Claire Franck-Martel,® Anne-Charlotte Tellier,’
_Martine Ferrandiére" Christophe Hennequin, 9 Louis Bernard,”™" Ephrem Salamé,' Eric Bailly,® Jacques Chandenier®?

Pneumocystis jirovecii isolates from the four liver recipients all had the same genotype, which was different from those of
the isolates from all the epidemiologically unrelated individuals studied. These findings supported the hypothesis of a
common source of contamination or even cross-transmission of a single P. jirovecii clone between the four liver recipients.
Hospitalization mapping showed several possible encounters between these four patients, including outpatient consultations on

ane narticnlar date when thev all naccihlv met Thic etndv demanctratec the value of malacular genatvnina of P iiroverii 1en-
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Clinical events: Inpatient hospitalization: ' |
X Date of first P jirovecil detection in BALF| | NN §iCLJ E=3 Gl Surg. & Endoscopy (FH) Nephrology (FH) @ Liver Transplant.
QO Date of liver transplantation == MICU C—3 Gl Surg. & Endoscopy (WH) == Internal Medicinc (FH) O Endoscopy
# Death Liver Transplant, (FH) EEEEE  Gastroenterology (WH) 3 Infectious Discases (FH) Nephrology
_ : © Dictary
EE jepatology (FH) B3 (Gastroenterology Other healthcare units " .
Potential patient-to-patient contact & GI Surg, (DH) (Cardiology, Pneumology, 0 O‘h“ consultations (Ophtalmology,
Emergency..) (FH) ENT, Dermatology...)




Pneumocystis jirovecii airborne
transmission between critically
ill patients and health care
workers

Valade S, Azoulay E,
Damiani C et al.

We report in this study a 8.8 %
colonization rate in ICU health care

workers which is consistent with
previous studies. Damiani et al.
showed matches of P. jirovecii
genotypes in pulmonary and room air
samples, arguing 1n favor of F. jir-
ovecii exhalation by patients with
Pneumocystis pneumonia [6]. Here
we confirmed the airborne excretion
of the fungus by infected patients
with the presence of Pneumocystis
DNA directly in exhaled air. We also
evidenced for the first time the pres-
ence of P. jirovecii DNA in exhaled
air from colonized HCW and we
demonstrated a genotype match be-
tween the strain found in the patient’s
B AL fluid and the strain isolated from
the contact HCW. These arguments
suggest the possibility of airborne
transmission and a possible trans-
mission between patients and health
care workers.

UNIVERSITA DEGLI STUDI DI MILANO Intensive Care Med 2015:41:1716-8
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Pneumocystis jirovecii Pneumonia
in Patients with or without AIDS,
France

Antoine Roux, Emmanuel Canet, Sandrine Valade, Florence Gangneux-Robert,

Samia Hamane, Ariane Lafabrie, Daniéle Maubon, Anne Debourgogne, Soléne Le Gal,
Fréderic Dalle, Marion Leterrier, Dominique Toubas. Christelle Pomares, Anne Pauline Bellanger,
Julie Bonhomme, Antoine Berry, Isabelle Durand-Joly, Denis Magne, Denis Pons,
Christophe Hennequin, Eric Maury, Patricia Roux,' and Elie Azoulay

Jan 2007-Dec 2010; 17
foi“a-red Univer‘SiTy 55 patients excluded
hOSpi tal (PCP diagnosis by

Ipt:usitive PCR test only)

544 patients with PCP |
77\

5399 patients with suspected PCP

32({59%9nmn-hl DS patients 223 (41%) AIDS patients
N I
] |

SOT, n= 99 (30.8%) Hematologic malignancies, n = 84 (26,2%)| Drug-related immune
Kidney, n = 80 Lymphoid proliferation, n=72 suppression, n =65 (20, 2%)
Liver, m= 8 Nen-Hodgkin lymphoma, n = 34 Connective tissue disease, n=23
Heart, n=8 CLL,n=18 Autoimmune hemolysis and
Lungs, n=23 Myeloma and Waldenstrom disease, n= 12 thrombocytopenia, n = 15

Hodgkin disease, n =6 Systernic vasculitides, n = 13
HSCT, n = 27 (8.4%) ALl n=2 Miscellaneous, n = 14
Allogenic, n = 14 niyeloproliferative disease (n=12)
Autologous, n=13 AMLwith consolidation therapy, n =9

CML under high-dose chemotherzpy, n = 3
Solid tumors, n = 27

[8.4%)

NIVERSITA DEGLI ST AILANC ' . : -
o ITCCII  Emerg Infect Dis 2014;20:1490-7




Pneumocystis jirovecii Pneumonia
in Patients with or without AIDS,
France

Antoine Roux, Emmanuel Canet, Sandrine Valade, Florence Gangneux-Robert,

Samia Hamane, Ariane Lafabrie, Daniéle Maubon, Anne Debourgogne, Soléne Le Gal,
Fréderic Dalle, Marion Leterrier, Dominique Toubas. Christelle Pomares, Anne Pauline Bellanger,
Julie Bonhomme, Antoine Berry, Isabelle Durand-Joly, Denis Magne, Denis Pons,
Christophe Hennequin, Eric Maury, Patricia Roux,' and Elie Azoulay

Table 1. Clinical characteristics of 544 patients with and without AIDS at diagnosis with PCP, France, January 1, 2007—December 31,
2010*

AIDS patients, n= Non-AlDS patients,

Characteristic 223 n=2321 p value
Clinical features
Prophylaxis prescribedt 31 12 (4) 0.06
Temperature >38°C 165 (74) 263 (82) 0.05
Days from constitutional symptom onset to diagnosis, median (IQR) 30 (14-60) 7 (2-15) <0.0001
Shock 5(2.2) 23 (7) 0.01
Respiratory symptoms
Cough 170 (76.2) 173 (54) =0.0001
Dyspnea 176 (79) 234 (73) 0.10
Days from respiratory symptom onset to diagnosis, median (IQR) 21 (7-30) 5 (1-15) =0.0001
Laboratory test results
Sp0O2, median (IQR) 95 (90-97) 91 (86-96) 0.003
Lymphocyte count, cells'mm®, median (IQR) 802 (499-1,200) 500 (278-880) 0.0004
CD4+ T-cell count, cells/mm’, median (IQR) 167 (89-342) 32 (12-75) =0.0001
C-reactive protein 48 (17-128) 120 (59-210) =0.0001
Radiologic findings
Chest radiograph results typical for PCP 183 (82) 247 (77) 023
Chest radiograph results atypical for PCP1L 31 (14) 48 (15) 0.66
FPneumothorax T(3.1) T(2.2) 0.50
Chest radiograph results unremarkable 9(4) 26 (8) 034
Atypical computed tomography scan pattern§ 16 (14) 22 (14) 047

UNIVERSITA DEGLI STUDI DI MILANO El‘l’\el"g Infect Dis 2014:20:1490-7
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Table 2. Clinical management of 544 AIDS and non-AIDS patients after diagnosis with PGP, France, January 1, 2007-December 31,
010"

Characteristic _ ADS patients, n=223  Non-AIDS patients n=321  palue
Jays from admission fo treaiment iniiation, median (IQR) 10-2) 2(0-6) <0.0001
niensive care admission 6 (39) 134 (30) 0.0015
mmediate oxygen needed 87 (49) 160 (69) <0.0001
Oxygen flow rate. Limin, mean (%% Cl) 2(13-28) 38(268-44) 0.015
Mechanical ventilation

Noninvasive needed 17(8) a0 (16) 0.0053

Noninvasive falled 16 (8) 46(15) 0.013

Invasive neadeq 25(10) 98 (30.5) <0.0001
Hospital deaths B (4) fa(2) <0.0001

“Values are no. (%) patients except as indicated. PCP. Preymocysts jroveci pneumania; 10R. interauartle ranae.

i fivatreivroeticteranlil Cerg Infect Dis 2014;20:1490-7




Variable Impact on Mortality of AIDS-Defining
Events Diagnosed during Combination Antiretroviral
Therapy: Not All AIDS-Defining Conditions Are
Created Equal

Antiretroviral Therapy Cohort Collaboration (ART-CC)®
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No. of ADEs with CD4* ADE

cell count at diagnosis
66 177 322 177 156 360 60 80 37 134 257 115 308 84 203 225
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Variable Impact on Mortality of AIDS-Defining
Events Diagnosed during Combination Antiretroviral
Therapy: Not All AIDS-Defining Conditions Are
Created Equal

Antiretroviral Therap 1able 2. Ranking and classification of AlDS-defining events (ADEs) ac-
cording to severity (impact on subsequent mortality) in antiretroviral-naive
patients initiating combination antiretroviral therapy.

Median rank (2.5th ADE seventy
ADE and 97 .5th percentiles) category
Mon-Hodgkin's lymphoma 16 (15-16) Severe
Frogressive multifocal leukoencephalopathy 15 (1318} Severe
Cryptococcosis 14 (8-15) Moderate
Cerebral toxoplasmosis 12 (B-14) Moderate
Rare ADE® 12 (8-14) Moderate
AIDS dementia complex 11 (B-14) Moderate
Disseminated Mycobacternum awum disease 11 (6-14) Moderate
HIV wasting syndrome 8 (2-13) Mild
Pulmonary tuberculosis 7 (3-12) Mild
IPneum::-.::‘g,-fSn's jiroveci {carinii}) pneumaonia 7 (3-11) Mild I
Extrapulmonary tuberculosis b (1-10) Mild
Esophageal candidiasis 5 (2-9) Mild
Cryptosporidiosis 4 (1-12) Mild
Cytomegalovirus infection 4 (1-9) Mild
Kaposi sarcoma 3 (1-8) Mild
Herpes simplex disease 1(1-8) Mild
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Prognostic factors for severe Pneumocystis ‘&
jJiroveci pneumonia of non-HIV patients in
intensive care unit: a bicentric retrospective
study

Li Weng'", Xu Huang®', Lie Chen’, Li-Qin Feng®, Wei Jiang’, Xiac-Yun Hu', Jin-Min Peng’, Chun-Yao Wang’,
Qina-Yuan Zhan*" and Bin Du'"

Table 2 Multivariate analysis for predictors of death in patients

with confirmed pneumocystis jiroveci pneumonia in non-HIV

patients
Multivariate analysis ~ Wald stat. P value
Odds Ratio (95 % ()
Age 1.051(1.007-1.097) 5.238 0.022
White blood cell counts  0.802 (0.670-0.960) 5.787 0.016
Pneumomediastinum 16.514(1.330-205.027) 4761 0.029

The risk factors removed from the logistic regression model including: APACHE
ll; Fever; PaO2/FiO2 on ICU admission; IPPV on ICU admission; Hypotension

COLTA DI MEDICINA £ CHIRURGIA. BMC Infect Dis 2016;16:528




Prneumocystis jiroveci pneumonia in
immunocompromised patients: Delayed
diagnosis and poor outcomes in Nnon-HIV-
infected individuals

Ming-Chi Li, Man-Yao Lee, Ching-Chi Lee, Hsin-Chun Lee,
Chia-Ming Chang, Wen-Chien Ko*

Table 1 Characteristics and outcomes of patients with PJP with and without HIV infection

Variables Patients, N (%) p
HIV, n = 23 Non-HIV, n = 20
Age, vy (mean + SD) 36.9 4+ 13.7 50.2 + 16.2 0.006
Severity markers at presentation
Hypoxemia® 14 (61) 14 (70) 0.53
Pneumonia severity index (mean + SD) 56 + 25 99 + 35 <0.001
Hypotension 1(4) 4 (20) 0.17
Concurrent respiratory tract infection 8 (39) 2 (10) 0.08
Laboratory findings (mean + SD)
White blood cell count, cells/pul 6839 + 2678 9070 + 4934 0.07
Lymphocytes, cells/ul 782 + 609 915 + 903 0.57
Hemoglobin, g/dl 109 £ 1.9 11.2+£23 0.60
Platelets, cells x 10°/pl 261 £ 109 205 £ 129 0.13
Treatment of PJP
Initiation after admission, d (mean + SD)* 1+3 10 +£10 0.004
Dose of co-trimoxazole, mg/kg/d (mean + SD)" 143 £ 2.2 13.5+ 3.6 0.44
Adjuvant steroid use 16 (70) 20 (100) 0.01
Outcome
Pneumothorax 1(4) 2 (10)
Shock during hospitalization 21(9) 13 (65)
Admission to ICU 21(9) 18 (90)
Total hospital stay, d (mean + SD)* 20 + 11 31+13
ICU stay, d (mean + SD) 18+ 3 16+3
Respiratory failure 21(9) 18 (90)
Crude mortality 21(9) 12 (60)

UNIVERSITA DEGLI STUDI DI MILANO Journal Microbiol Immunol Infection
2014:47:42-47
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The incidence, mortality and timing of Prneumocystis jiroveci
pneumonia after hematopoietic cell transplantation:
a CIBMTR analysis

KM Williams', KW Ahn™?, M Chen?®, MD Aljurf®, AL Agwu®, AR Chen®, TJ Walsh®, P Szabolcs”, MJ Boeckh®, JJ Auletta®, CA Lindemans'®,
J Zanis-Neto'', M Malvezzi'', J Lister'”, JS de Toledo Codina ', K Sackey * JLH Chakrabarty P Ljungman ° IR Wingard ’ MD Seftel'®
S Seo’, GA Hale™, B Wirk®™, MS Smith?', BN Savani®®, HM Lazarus®, DI Marks™, C Ustun®®, H Abdel-Azim*®, CC Dvorak®, J Szer'®,

J Storek®™, A Yong™ and MR Riches™

Proportion of PJP infections

as function of timing after allogeneic HSCT N
80 B Control
70 1
b - 60 days post HSCT 60 |
B 60 - 270 days post HSCT 1
40 1
> 270 days post HSCT 30 1
20 1
gl BN
Figure 2. Timing of PJP after allogeneic HSCT. This chart shows the VD4 | aGVHD G2 | sGVHDgrol sGVHD
relationship between time after allogeneic HSCT and development figwe 4. Acute and chronic GVHD in PJP cases vs controls.
Df pJp d]geagel Prevalence of acute and chronic GVHD after allo HSCT in PJP cases

was higher than in controls.
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Lymphocytes count at the diagnosis of poeumonia (PIP) in 3 semes of non-HIV-patients,
Lymphocytes tofau ef sous populations au diagnostic de pneumocystose pulmonaire dans 3 semes de patients seronegatifs pour le VIH.

Roblot et al. (2004) Mansharamani et al. (2000) Overgaard et al. (2007)
Number of patients A 2 17
Median CDH cells (range) 280 (10-1000) 61 ((-346) 280 (42-900)
Median CD4/CDS ratio NA (6 N
CD4<300/mnr’ 0% 1% ki
CO4<400mnr’ 0% 03tk 407
Hematological Mixed population Hematolo ts
patients Pop (72%),ID9Y P

(14%),S0T (6%)
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ECIL guidelines for preventing Pneumocystis jirovecii pneumonia
in patients with haematological malignancies and stem
cell transplant recipients

Johan Maertens?!, Simone Cesaro?, Georg Maschmeyer?, Hermann Einsele*, J. Peter Donnelly®, Alexandre Alanio®,
Philippe M. Hauser’, Katrien Lagrou®, Willem J. G. Melchers?, Jannik Helweg-Larsenl?, Olga Matos!?,
Stéphane Bretagne® and Catherine Cordonnier?* on behalf of the 5th European Conference on Infections in
Leukaemia (ECIL-51), a joint venture of the European Group for BElood and Marrow Transplantation (EBMT), the
European Organisation for Research and Treatment of Cancer (EORTC), the Immunocompromised Host Society (ICHS)
and the European LeukemiaMNet (ELN)

INTERNAL MEDICINE JOURNAL {QE

Internal Medicine Journal 44 (2014)

Consensus guidelines for diagnosis, prophylaxis and
management of Pneumocystis jirovecii pneumonia in patients
with haematological and solid malignancies, 2014

L. Cooley,’ C. Dendle,?? ). Wolf,** B. W. Teh,® S. C. Chen,”*? C. Boutlis'®"" and K. A. Thursky*'?
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Main indications for prophylaxis against pneumonia (PIP) in non-VIH/AIDS patients.
Principales indications de prophylaxie de la pneumocystose chez les patients séronégatifs pour le VIH.

Solid tumors
Predmisone, or equivalent, of at least 20 mg/day fore more than 4 weeks
Temozolomide and radiation therapy until CD4 > 200 mm?

Hematological malignancies
Alemtuzumab: during treatment and for at least 2 months after cessation until CD4 > 200 mm®
Fludarabine and T-cell depleting agents (e.g., cladribine) until CD4 > 200 mm®
All ALL patients while receiving anti leukemic therapy
Allogeneic stem cells recipients for at least 6 months
Autologous stem peripheral stem cells recipients for 3-6 months
Allogeneic bone marrow recipients recerving immunosuppressive therapy or with chronic GVHD for = 6 months or the duration of immunosuppression

Solid organ transplant recipients
All for 6-12 months
Renal transplant recipients for a minimum of 4 months after transplantation; consider longer duration for other organs recipients
Keep in mind to reinstitute, for a length of at least 6 weeks, in case of transplant rejection treatment

Vasculitis and inflammatory diseases
Granulomatosis with polyangiitis (i.e. Wegener) treated with cyclophosphamide, especially if receiving corticosteroids
Primary systemic vasculitis treated with corticosteroids and steroid-sparing agent (e.g.. methotrexate)
ANCA-associated vasculitis treated with cyclophosphamide and corticosteroids
Rheumatoid arthritis treated with TNF-a inhibitors, especially if on corticosteroids or other immunosuppression
Connective tissue diseases treated with prednisolone =20 mg per day, or equivalent, for more than 2 weeks

Inflammatory bowel diseases
Patients receiving TNF-« inhibitors, especially if on corticosteroids or other immunosuppression

Primary immunodeficiencies
Severe combined immunodeficiency
Idiopathic T CD4+ -lymphocytopenia
X-linked hyper-IgM syndrome

Adapted from Carmona and Limper [ 3], Martin and Fishman [27] and, Tasaka and Tokuda [28].




ECIL guidelines for preventing Pneumocystis jirovecii pneumonia
in patients with haematological malignancies and stem
cell transplant recipients

Johan Maertens, Simone Cesaro?, Georg Maschmeyer3, Hermann Einsele*, J. Peter Donnellys, Alexandre Alanio®,
Philippe M. Hauser?, Katrien Lagrou®, Willem J. G. Melchers?, Jannik Helweg-Larsen?, Olga Matos1l,
Stéphane Bretagne® and Catherine Cordonnier?* on behalf of the 5th European Conference on Infections in
Leukaemia (ECIL-51), a joint venture of the European Group for Blood and Marrow Transplantation (EBMT), the
European Organisation for Research and Treatment of Cancer (EORTC), the Immunocompromised Host Society (ICHS)
and the European LeukemiaMet (ELMN)

Table 1. ECIL quidelines in haematology patients at risk of Preumocystis pneumnonia: indication and duration of prophylaxis

Adults Children
Indicction for
prophylaxis disease/condition durction of prophylaxis disease/condtion duration of prophylaxis
Main(A) AL from induction to end of maintenance AL from induction to end of maintenance
dlogeneic HSCT from engroftment to =6 months and as  allogeneic HSCT from engraftment to =6 months and as
long as ImmUnGSUppression 1Songoing long asimmunesuppression s ongoing
demtuzumab > months after completion of treatment alemtuzumab
fludarabine/cyclophosphamide/ =6 months after completion of SCID, WAS, X-linked agammaglobulingemia, life-long or until restoration of
rituximab treatment HLA 1T combined immunodeficiency underlying defect
steroids (=20 mg/day prednisone for steraids (=0.4 mg/kg or 16 mg/day for
L weeks) =1 month)
Optional (B)  Lymphoma treated with R-CHOPL4 or AML duration of chemotherapy
escaloted BEACOPP
nudeoside andogues (fludarabine, solid turnours durction of chemotherapy

cladribine, mycophenolate mafetil)
mdiotherapy for brain tumours/
metastasis +high-dose steroids
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ECIL guidelines for preventing Pneumocystis jirovecii pneumonia
in patients with haematological malignancies and stem
cell transplant recipients

Johan Maertens, Simone Cesaro?, Georg Maschmeyer3, Hermann Einsele*, J. Peter Donnellys, Alexandre Alanio®,
Philippe M. Hauser?, Katrien Lagrou®, Willem J. G. Melchers?, Jannik Helweg-Larsen?, Olga Matos1l,
Stéphane Bretagne® and Catherine Cordonnier?* on behalf of the 5th European Conference on Infections in
Leukaemia (ECIL-51), a joint venture of the European Group for Blood and Marrow Transplantation (EBMT), the
European Organisation for Research and Treatment of Cancer (EORTC), the Immunocompromised Host Society (ICHS)
and the European LeukemiaMet (ELMN)

Table 3. Summary of the ECIL guidelines about choice of drugs and doses for PCP prophylaxis in haematology patients

Adults Children
drug drug
grading dose grading dose
First-line choice
trimethoprim/sulfamethoxazole; all other  A-II one single-strength (80/400 mq) A 150/750 rg/m’/day in 1 or 2 doses/day
alternatives are inferior (A-IT) tablet/day or one or same dose 2 or 3 days/week: A-1
double-strength tablet 150/750 ma/m?/day once a week: B-II
{160/800 mg)/day or thrice a
week: B-11
Second-line choice®
dapsone A-11 50 mg= 2iday: B-11 C-II 2-4& maglkg/day
atovaquone B-I1 1500 mg/day: B-II B-I1 30 mag/kg/day if >24 months of age
45 mg/kg/day if &- 24 months of age
pentamidine aerosols A-11 300 mg once/month B-1I B-I1 300 mg once/month (age =5 years)
pentamidine intravenously no data — C-II & mglkg every & weeks

“Only in case of intolerance or severe adverse effects due to trimethoprim/sulfamet hoxazole,
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Table 2 Indications for Pneumocystis jirovecii chemoprophylaxis in patients (adults and children) with malignancy and recommended agent

Haematological malignancy (grade of recommendation)

Note: Patients may have multiple or cumulative risk factors; consider underlying disease, disease status and treatment-related immunosuppression.
Known indications:

+ Allogeneic HSCT (all) (C)

« ALL (all) (&)

« AML or lymphoma regardless of treatment protocol (children only) (C)

« Autologous HSCT (all children and selected high-risk adults) (C)

« Regimens: R-CHOP14, high-dose methotrexate (C)

« Lymphocyte-depleting agents (e.g. alemtuzumab) or patients whose CD4 count <200 cells/ul before commencing chemotherapy (C)
« Corticosteroids: where 16-25 mg prednisolone or =4 mg dexamethasone for =4 weeks is planned (C)

» Regimens: FCR, ABVD, gemcitabine (single centre reports of higher risk for these regimens; consider prophylaxis) (D)

Solid tumours (grade of recommendation)

Regimens where 16-25 mg prednisolone or 24 mg dexamethasone for 24 weeks is planned (C)
Brain tumours, particularly if temozolomide or craniospinal irradiation is planned (B)

Other solid tumours undergoing myelosuppressive chemotherapy (children only) (C)

First-line prophylactic agent should be trimethoprim-sulfamethoxazole, unless:
(i) Previous allergy or hypersensitivity to sulfa-drugs

Recommend: trimethoprim-sulfamethoxazole desensitisation (unless previous anaphylaxis)
(i) Planned methotrexate chemotherapy in adults

Recommend: second-line prophylactic agent

A second-line prophylactic agent should be used if trimethoprim-sulfamethoxazole is contraindicated:

() Dapsone, OR

(i) Pentamidine (nebulised, monthly), OR

(i) Afovaguone

Prophylaxis should continue for at least &6 weeks after steroid cessation. A longer period of prophylaxis may be required if ongoing chemotherapy
le.g. cytarabine, cyclophosphamide, fludarabine, fluorouracil, methotrexate) is planned. Life-long prophylaxis should be considered if the patient
has had a previous episode of PIP and persisting immunosuppression.
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Figure 1. Otto Jrovec. Courtssy of tha photo archives of tha De-
Antonio Carini partment of Parasitology, Faculty of Science, Charles University, Prague,
Crach Republic.
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