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Epidemiyoloji

Pneumocystis jiroveci pnomonisi insidansi son yillarda etkili ART ve

profilaksi nedeniyle belirgin azalmistir
— 2000-2003 0.92 100 kisi/yil, 2008-2010 0.39 100 kisi/yil

Ancak halen CD4 sayisi distk HIV enfekte bireylerde firsatci

enfeksiyonlarin 6nde gelen nedenlerinden

— Hastaligindan haberdar olmayan

— Tedavi alamayan

— Tedaviye uyumsuz

— MDR HIV ile enfekte tedaviye yanitisz hastalar

Buchacz K,, et al., 2000-2010. J Infect Dis 2016
Huang, YS, Expert review of anti-infective therapy. 2017



Mikrobiyoloji

* Yillarca protozoon olarak siniflandirilmis

* rRNA ve diger gen sekans analizlerine gore atipik bir

fungus

— Hucre membraninda ergosterol yerine kollesterol icerir
— Fungal kiltir ortaminda Gremez

— Kotrimaksazol ve pentamidin gibi antiprotozoal ilaclarla
tedavi edilir

Catherinot E. Infect Dis Clin North Am. 2010



Terminoloji

* Organizmanin taksonomisi degistirildi;

— Pneumocystis carinii sadece fareleri enfekte eden

pneumocystis

— Pneumocystis jirovecii insanlari enfekte eden farkl tarler

* PCP kisaltmasi hala Pneumocystis pndmonisini

belirtmek icin kullanilmakta

* Pneumocystis pneumonia



Pneumocystis jiroveci yasam siklusu

« Uc farkli morfolojik forma
sahiptir

* Trofik form: Enfeksiyon
sirasinda akcigerlerde baskin

* Prekist (sporozoit)

* Kist: Pneumocystis
vaylliminda dnemli rol oynar

Tasaka, Sadatomo. Expert opinion on medical diagnostics 7.1 (2013): 85-97.



Patogenez

Major yiizey glikoproteini (Msg)

— Organizmanin alveol epitel hiicrelerine baglanmasinda rol alir
Hicre duvarinda bulunan Beta glukan

— Inflamatuar yanitin baslamasinda rol alir
Alveolar makrofajlar

— Mikroorganizmanin akcigerlerden temizlenmesinde primer rol alir

CD4 T lenfositlerin yoklugunda alveolar makrofaj aktivasyonu
zayiflar

Notrofilller
Sonug: Akciger hasari ve oksijenizasyonda bozulma

Thomas Jr, et al. New England Journal of Medicine 350.24 (2004)



Bulas
Reaktivasyon? Yeni enfeksiyon?

Hava yolu ile

Insanlarin %85’i 2 yasina kadar primer enfeksiyonu

gecl rl r Vargas, Sergio L., et al. Clinical infectious diseases 32.6 (2001): 855-861.

— Sonrasinda kisi immunsupresif olmadikca latent

— Immunsupresyonla reaktivasyon ???
Kisiden kisiye
— Kolonizasyon

Nozokomiyal

Morilla, Ruben, et al. "Airborne acquisition of Pneumocystis in bronchoscopy units: a hidden danger to healthcare workers." Medical mycology (2018).




Risk faktorleri

* ART almayan hastalarda ileri immunsupresyon
* CD4<200 hiicre /mm3 (Vakalarin yaklasik %90’1)
* CD4 yuzdesi<% 14

* Gecirilmis PCP

* Oral kandidiyazis

* Tekrarlayan bakteriyel pndmoni

* Kilo kaybi

* Yuksek plazma HIV RNA seviyeleri

AiIDS info 2017. Guidelines for Prevention and Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescent



Klinik

HIV (+) hastada semptomlar baslangicta silik

— Vakalarin cogunda tani konulmadan 3 hafta dncesinde semptomlar
mevcut

Ates (%80-100)
«  Oksuiriik (%91)
— Nonproduktif
* Nefes darligi (%95)

* Eforla artan yorgunluk ve dispne

* GOgus agrisi
*  Kilo kaybi
* %5-10 asemptomatik

Kales, Christopher P., et al. Archives of internal medicine 147.8 (1987): 1413-1417.



Fizik muayene

* Hafif ve orta vakalarda genellikle normal
* Inspiratuar raller ve ronkdisler

* Ates

* Takipne

* Tasikardi

* Oral kandidiyazis

Tasaka, Sadatomo. Expert opinion on medical diagnostics 7.1 (2013): 85-97.
aidsinfo.nih.gov/guidelines/html/4/adult-and-adolescent-opportunistic-infection/0




Ekstrapulmoner hastalik

* Nadir (<%1)
* |lerlemis hastalk

* Profilakside inhaler pentamidin gibi alternatif tedavi alan

hastalar

* Lenf nodu, karaciger, dalak, kemik iligi, g6z, kulak, tiroid vb.,

dissemine tutulum

* Lokalize tutulumda prognoz daha iyi

Ng, V L, Clinical microbiology reviews 10.3 1997




Goruintuleme
Akciger grafisi

Sikhkla

* Diffuz, bilateral, interstisyel
veya alveolar infiltratlar

— Kelebek tarzi
Daha nadiren

* Lober veya segmental
infiltrasyonlar

* Nodul

* Kist

* Kavite

* Spontan pnomotorax

Baslangicta hastalarin %2’linde
normal X ray

Benito N, et al. Eur Resp J 2012;39:730-745.



Goruntuleme
HRCT

* Bilateral, yamali veya
noduler buzlu cam
gorunumu

* Sensitivite %100, spesifite
%89

Benito, Natividad, et alEuropean Respiratory Journal 39.3 (2012): 730-745.




Gorlntuleme
Niikleer yontemler

* 18F FDG PET CT
* Galyum 67 sitrat taramasi

* 99mTc-DTPA inhalasyon sintigrafisi




Tani

* Kesin tani:
— Oksuruk, efor dispnesi ve

— solunum yolu orneklerinde kist veya trofik formlarin
sitolojik veya histopatolojik olarak gosterilmesi

* Olasi tan:
— CD4 <200/ mm?3ve
— dispne, eforla ortaya cikan desaturasyon, okslirtik ve
— PCP ile uyumlu radyoloji ve
— bakteriyel pndmoninin dislanmis olmasi ve

— PCP tedavisine yanit

EACS Guidelines 9.1



Laboratuvar bulgulari

* CD4< 200 hicre / mm?3 (<% 14)

* Artmis alveolo-arteriyel oksijen gradienti
— hafif <35 mmHg
— ciddi >45 mmHg
* LDH yuksekligi
— Olgularin %90’inda artmis, nonspesifik ancak kotl prognoz gostergesi
— Yasayan hastalarda ortalama 340 IU, 6len hastalarda ortalama 447 |U
* 1,3 beta D glukan yuksekligi
— Nonspesifik, tanida yardimci

— Cut off: 85 sensitivite %98, spesifite %94

Zaman, M K. “Am Rev Respir Dis 137 (1988)
Held J. Clin Microbiol Infect 2010;




Tani

Altin standart: solunum yolu 6rneklerinde organizmanin boyama
yontemleriyle gosterilmesi

* Indiiklenmis balgam (hipertonik salin)
— Sensitivite %55-90, spesifite %98
— Spontan cikarilan balgam 6nerilmez
* BAL sivisi
— Sensivite %90-99
* Akciger biyopsi materyali (TTiB)
— Sensivite %95-100

Cruciani, M., et al. "Meta-analysis of diagnostic procedures for Pneumocystis carinii pneumonia in HIV-1-infected patients."
European Respiratory Journal 20.4 (2002): 982-989.

Catherinot, Emilie, et al.." Infectious Disease Clinics 24.1 (2010): 107-138.
aidsinfo.nih.gov/guidelines/html/4/adult-and-adolescent-opportunistic-infection/0



Tani

Boyama yontemleri

* Giemsa, Diff-Quik ve Wright boyama:

Kist ve trofik formlar

* Grocott-Gomori methenamine Gimus,
Gram-Weigert, Kristal violet, toluidine

mavisi, calcofluor beyazi: Kist duvari

* Direkt immunfloresan (BAL'da duyarlilik
%98)

Catherinot, Emilie, et al Infectious Disease Clinics 24.1 (2010): 107-138.



Tani

Molekiiler tani
* Nested veya konvensiyonel PCR
— Enfeksiyon kolonizasyon ayirimi yapilamaz

* Kantitatif real-time PCR

— Enfeksiyon kolonizasyon ayiriminda daha etkili ancak esik degerler hala
standardize edilememistir

*  Pneumocystis mRNA’sinin (Phsb1) isi sok proteinini hedef alan
revers-transkriptaz PCR

— Enfeksiyon kolonizasyon ayiriminda umut verici
— Sensivite %100 spesifite %98

Tasaka, Sadatomo. Expert opinion on medical diagnostics 7.1 (2013): 85-97.



Clin Microbiol Infect. 2015 Apr21(4):378.e1-10. doi: 10.1016/.cmi.2014.11.025. Epub 2014 Dec 4.

Diagnosis of Pneumocystis pneumonia: evaluation of four serologic biomarkers.
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* 260 hasta (183 HIV +), retrospektif, gozlemsel

* Beta Glukan (BG) en glivenilir serolojik biyobelirtec
* BG + KL-6 (Krebs von den lungen 6 antijen ) kombinasyon testi,: Sensitivite % 94.3 Spesifite % 89.6




Med Mycol. 2018 Oct 31. doi: 10.1093/mmy/myy110. [Epub ahead of prinf]

The presence of Pneumocystis jirovecii DNA in plasma is associated with a higher mortality rate
in patients with AlDS-associated Pneumocystis pneumonia.

WangM', Dai X", Huang Y, Sun J', Dong X, Guo ¥!, Hu ¢, Zhou @', Zhu B,

Author information

Abstract
To examine the relationship between Pneumocystis jirovecii DNA (PJ-DNA) levels in blood from AlDS-associated Pneumocystis pneumonia
(AIDS-PCP) and mortality, and to correlate mitochondrial large subunit rRNA (mtLSUrRNA) gene polymorphism with mortality, we performed
a retrospective study including AIDS-PCP patients between 2014 and 2016 from one hospital in China. PJ-DNA in plasma was measured by
nested polymerase chain reaction (PCR) of the mtLSUrRNA gene and in positive specimens we further detected the level of PJ-DNA using
qPCR. Polymorphisms were observed at two positions (35 and 245) of the mtLSUrRNA gene b}* sequencing. The PJ- DNA positivity rate for
rvivors and nonsurvivors wa 047 19/66) and /8 001), respective Ing multivariate ana ye 1ound tne
dehydrogenase, Pa0?2, albumin and PJ-positive in hlu-ud were independent predictors of death (P = .011; P = .042; P = .01; P £.001,
respectively). The PJ-DNA level in the nonsurvivor group (n = 11) was higher than that of the survivor group (n = 9) (54610.3copies/ ml vs.
934.5 copies/ml, P = .006). Nine had genotype 1, and 88.89% (8/9) patients died. Of nine with genotype 3, 11.11% (1/9) died (P = .003). In




Avyirici tani

Enfeksiyonlar

— tuberkiloz

— non-tuberkiloz mikobakteriler
— toksoplazma

— CMV

— Influenza

— diger fungal etkenler
Tumorler

—  kaposi sarkomu
Pulmoner hipertansiyon
Pulmoner emboli

llac reaksiyonlari




Tedavi zamanlamasi

* Kritik hastalarda tedavi empirik olarak baslanabilir ve tanisal
yontemler tedavi sonrasina ertelenebilir.

— Tanisal testlerin uygulanmasi ve sonuc¢ alinmasi zaman
alabilir

— Kistler uygun tedaviden haftalar sonra bile gorulebilir.

Roger PM. Clin InfectDis. Feb 1998;26(2)




Tedavi

Orta ve ciddi hastalikta

Primer Tedavi

* TMP-SMX: (TMP 15-20 mg - SMX 75-100 mg)/kg/giin |V, (3-4 doza
bolindr)

Steroid Tedavisi
v" Pa02 <70 mmHg
v" Alveolo-arteriyel 02 gradienti 235 mm Hg

* Prednizon (veya metilprednizolon) tedavinin ilk 72 saati icinde
baslanmali

— Ik 5 giin 40 mg PO 2x1
— 6-10. gtinlerde 40 mg PO 1x1
— 11-21. gine dek 20 mg PO 1x1

*  Prednizon TMP-SXT’den 15-30 dak once

aidsinfo.nih.gov/guidelines/html/4/adult-and-adolescent-opportunistic-infection/0
EACS Guidelines 9.1



EXPERIMENTAL AND THERAPEUTIC MEDICIINE 11: 683-687, 2016

Adjunctive corticosteroids for the treatment
of Pneumocystis jiroveci pneumonia in
patients with HIV: A meta-analysis

LI WANG!'. HAO LIANG'”. LI YE!”. JTUNJUN TANG!”, BINGYU LIANG!? and JIEGANG HUANG!”

The present study aimed to evaluate the effects of adjunctive corticosteroid treatment on Pneumocyslis jiroveci pneumonia in patients with
human immunodeficiency virus (HIV). A literature search of relevant randomized controlled trials (RCTs) published prior to March 2014 was
performed using a number of websites, including PubMed, EMbase and Ovid, using the following keywords: Corticosteraids, glucocorticoide,
cortisol, corticosterone, HIV/acquired immunodeficiency syndrome, P. jiroveci pneumonia, and PCP. All RCTs investigating the use of
adjunctive corticosteroids for the treatment of P jirovec pneumonia in patients with HIV were evaluated in the present study. Stata 11.0
software was used to calculate the relative risk (RR) and 95% confidence interval (Cl) following tests for consistency and potential biases. Six
RCTs investigating a total of 548 patients were evaluated in the present meta-analysis. The experimental groups (n=270) demonstrated a
mortality rate of 15.2% (n=41); as compared with 27.7% (n=77) in the control groups (n=278). The present meta-analysis demonstrated that
the RR and 95% Cl| were 0.55 and 0.35-0.85 (P<0.05), respectively, following treatment with adjunctive corticosteroids. This result indicated

that patients in the experimental group had a 0.55 times reduced risk of mortality compared with the control group. Therefore, the results of
the present meta-analysis demonstrated that the administration of adjunctive corticosteroids for the treatment of P, firovec pneumonia in
patients with HIV may reduce the mortality rate of patients in the early phase of the disease.




Tedavi

Hafif ve orta hastalik

Primer Tedavi

* TMP-SMX: (TMP 15-20 mg/kg/glin- SMX 75-100 mg/kg/gin),
oral 3 doza bolunur

veya
* TMP-SMX forttb —3x2tb

aidsinfo.nih.gov/guidelines/html/4/adult-and-adolescent-opportunistic-infection/0
EACS Guidelines 9.1




Tedavi

Alternatif Tedavi

Pentamidin (Al)
— 4 mg/kg IV/gin >60 dakikalik inflizyon
Primakin + Klindamisin (Al)

— Primakin 30 mg/giin (base) PO + (Klindamisin [IV 600 4x1 veya 900 mg
3x1] or [PO 450 mg 4x1 veya 600 mg 3x1])

Dapson + TMP (BI)

— Dapson 100 mg/giin PO + TMP 15 mg/kg/giin PO (3 doza boliindr)
Atovakuon (BI)

— 2x750 mg PO

aidsinfo.nih.gov/guidelines/html/4/adult-and-adolescent-opportunistic-infection/0
EACS Guidelines 9.1



Thorax. 2011 Jun;66(6):537-8. doi: 10.1136Mhx.2010.135350. Epub 2010 Sep 29.

A trial of caspofungin salvage treatment in PCP pneumonia.

Armstrong-James D, Stebbing J, John L, Murungi A, Bower M, Gazzard B, Nalson M.

Of these 12 patients, 10 individuals received treatment with caspofungin as a
component of salvage therapy after first-line treatment failure, and two received
caspofungin following first-line drug toxicity. Patients received caspofungin in
combination with clindamycin/primaquine (6/12), cotrimoxazole (4/12) or intravenous

pentamidine (2/T27.

For the 10 patients who received caspofungin as a part of salvage therapy, two died,
one from bilateral pneumothoraces which had been present since day 2 of diagnosis
and one from Burkitt lymphoma. The patient with Burkitt lymphoma did not have
microbiological confirmation of PCP. Therefore, for patients with microbiologically
confirmed PCP treated with caspofungin, mortality was 1 in 10 or 10%.

EACS YBU yatisi gerektiren ciddi hastalar alternatif tedavi aliyorsa tedaviye
Caspofungin eklenebilir (Uzman gorisi)




Tedavi

* Tedavi suresi 21 gin

* ART naif hastada hemen baslanmamali

— mumkunse 2 hafta icinde baslanmali

* Klinik yanitsizlik karari icin 4-8 giin beklenmeli

aidsinfo.nih.gov/guidelines/html/4/adult-and-adolescent-opportunistic-infection/0



OPEN & ACCESS Freely available online @ PlLoS one

Early Antiretroviral Therapy Reduces AIDS Progression/ ]
Death in Individuals with Acute Opportunistic Infections:
A Multicenter Randomized Strategy Trial

Andrew R. Zolopa'*, Janet Andersen?, Lauren Komarow?®, lan Sanne®, Alejandro Sanchez? Evelyn Hogg’,
Careol Suckow®, William Powderly® for the ACTG A5164 study team

Dutoomee Total Early Deferred prwalue
Mo Endpolnt information 36 [12.8%) 18 (12590 18 (12.8%)
Primary Endpoint

AIDS Progressicneath 54 [19.1%) 20 (14.3%) 34 (24.1%)

Plasrma Wiral Load =50 copies: no progression® 98 [34.8%) 54 (36 3%) 44 [31.2%)

Plasma Viral Load =50 copies: no peogression 130 (A6.0%) 6T AT.5%) 63 {4-4.7%]

o285

Secondary Endpaints
Al i S [15.186) 20 (14.3%) 34 [24,19) 0.035"
HIV VL %% <50 coples at 48 whks (ITT analysis) 143 (51 T (50 F2 (%1%
CO count at 24 weeks (median change from baselime) (ROA ) 115 [+TF1—+180] +118 (+FT5—+186) 104 [#66—+171] 022"
COE oount at 48 weeks [median change from baseline] (B8) + 187 [+106—+269) +187 (+95—+Ds8) +187 [#124—£271) 0.50%
Safety Outcamed
Had a1 least one ART Switch or interrupicns. 106 (39 59 (42%) 45 [35%] 0.26%
IRIS Confrmed 20 [719%) B [5.7%]) 12 (E59%) 0457
Laboratory Adverse Events Grades 2-4 192 (GE%) S0 (G4 102 (72} 0.16%
Clindcal Achverse Events Grades 2-4 130 (A B (3% &9 [506] a.a0
Subjects with Hospitalization TG (389D 55 (3930 51 (3&5%) a7
Median Hospital Days (among hospitalizations) 5 {2-100 5 [2-10) G (2-100 o759

TIncludes subjects with missing cutcommses,

Zol

wit
https://doi.org/10.1371/journal.pone.0005575
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0005575

@PLOS ‘ ONE


https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0005575

Immiin rekonstitiisyon inflamatuar
sendromu (IRIS)

ART baslanmasi sonrasi klinik kotilesme

Paradoksik IRIS akla gelmeli

— CD4 sayisinda artisla beraber asiri immun yanit

Nadir goraltr

* Tedavi sonrasi haftalar icinde ortaya cikabilir
— Ates

— Semptomlarin tekrarlamasi veya alevlenmesi

— Daha 6nce iyilesen AC grafisinin tekrar kotliilesmesi

Tedavide diger nedenler dislanirsa steroidler verilebilir

aidsinfo.nih.gov/guidelines/html/4/adult-and-adolescent-opportunistic-infection/0




Profilaksi kime ne zaman?

Primer Profilaksi
* CD4 <200 /mm3 (Al)veya <14% (BIl)
* CD4 >200 - <250 /mm?3 ART alamayacak veya CD4 duzenli takibi
yapilamayacaksa (BIl)
v" Tekrarlayan oral kandidiyazis varsa
v Es zamanli immunsupresyon varsa
— > 2 hafta boyunca> 20 mg prednizon esdegeri kortikosteroid kullanimi
— Kanser kemoterapisi
— Rituksimab gibi biyolojik ajanlar vb
— Bu durumlarda profilaksi baslama ve durdurma karari bireysel olmali

Sekonder Profilaksi
*  PCP geciren hastada PCP tedavisi tamamlandiktan hemen sonra

aidsinfo.nih.gov/guidelines/html/4/adult-and-adolescent-opportunistic-infection/0
EACS Guidelines 9.1




Profilaksi

Primer tedavi

TMP-SMX fort tb 1x1/giin PO veya TMP-SMX tb 1x1/giin PO (Al)

Alternatif Tedavi

TMP-SMX fort tb haftada 3 defa PO (BI)
Dapson 1x100 mg /giin PO veya 2x50 mg /gin PO (BI)

Dapson 1x 50 mg/glin PO + (primetamin 50 mg + |6koverin 25 mg)
haftada bir PO (BI)

(Dapson 200 mg + Primetamin 75 mg + I6koverin 25 mg) PO
haftada (BI)

Aerosolize pentamidin 300 mg her ay (BI)
Atovakuon 1x 1500 mg/giin PO (BI)

(Atovaquone 1500 mg + pyrimethamine 25 mg + leucovorin 10 mg)
1x1/ giin PO (ClII)

aidsinfo.nih.gov/guidelines/html/4/adult-and-adolescent-opportunistic-infection/0
EACS Guidelines 9.1



Profilaksiyi ne zaman sonlandiralim?

* CD4 ART ile >3 ay >200 /mm3 ise

*  CD4 100-200/mm?3 ve HIV RNA 3-6 ay saptanamaz diizeyde ise profilaksi
kesilmesi diisundlebilir

* Eger PCP ART almakta iken ve CD4 >200/mm?3 iken gelismisse sekonder
profilaksiye 6mir boyu devam edilir (BIlII).

Kesilen profilaksiye ne zaman tekrar baslayalim?
* CDA4 <200 cells/mm?3 olursa kesilen profilaksi tekrar baslanmali (Alll)

*  CD4 100-200/mm3 ise viral yik saptanabilir diizeyde ise profilaksiye
yeniden baslanir (Alll).

*  CD4<100/mm3 ise viral yiikten bagimsiz profilaksiye yeniden baslanir (Alll)

aidsinfo.nih.gov/guidelines/html/4/adult-and-adolescent-opportunistic-infection/0
EACS Guidelines 9.1




Discontinuation of Secondary Prophyvlaxis
for Priewurriocystis carirntii Pneumonia

in Hauaman Immunodeficiency
Virus—Infected Patients: A Randomized
Trial by the CIOP Study Group

Cristina Mussini.," Patrizio Pezzotti.,” Andrea Antinori,® Vanni Borghi," Antonslla d Arminic Monfore,™

This subgroup analysis assessing secondary prophylaxis for Preumocystis carinii pneumonia (PCP) describes
a multicenter, open-labeled, randomized, controlled trial evaluating the discontinuation of PCP prophylaxis.
The main inclusion criterion was a history of PCP and an increase in the CD4 cell count to =200 cells/ul.
associated with receipt of highly active antiretroviral therapy for =3 months. The primary end point was the
development of definitive or presumptive Eﬂﬁmﬂﬁﬁpﬁmummdlcd{ﬁinﬂmhﬂhnmt
discontinuation arm). After > years, 1 definitive and | presumptive case of PCP were observed, both of which
occurred in patients who discontinued therapy. In most patients, secondary prophylaxis for PCP can be safely

discontinued after potent antiretroviral therapy is initiated, but the threshold of =200 CD4 cells/uL. may not
be considered absolutely safe. Patients who present with symptoms after discontinuation of secondary pro-

phylaxis should be evaluated for PCP despite high CD4 count and complete virus suppression.




Prognoz

HIV (+) hastalarda mortalite

— Tedavi edilmeyen hastalarda %100
— Tedavi altinda %10-20

Ewald, Hannah. Cochrane database of systematic reviews 4 (2015).




SONUC

GUnumiuzde HIV (+) hastalarda PCP hala onemli mortalite ve
morbidite sebebi

Profilaksi ve ART hastaligi 6nlemede en dnemli faktorler

Klinik tani, nonspesifik semptom ve bulgular nedeniyle zor
olabilir

PCP riski tastyan, uyumlu klinik ve radyolojik bulgularla
basvuran hastalarda PCP dusunulmelidir

Tedavide hala en etkin ilagc TMP-SXT






