Pneumocystis Carinii Infections with
Special Emphasis on PCR
Technique in the Early Diagnosis

Essay
Submitted for Partial
Fulfillment of Master Degree T,

é va .’-".4}" L} \s
";l o s o .Jﬂ e, ’:"@‘\

) o . in :“,«' !'} b T
/ / _é’ T Clinical and Chemical Pathology "% A ‘Ef’\)
/L/* MY By Lo ":;? 7

Noha Mohamed Abd-El-Hady El- Shezkh ;’//’

M.B,, B.Ch.

s

DR
=+~ ~"  SUPERVISED BY

Dr. Hadia Hussein Baseem
Ass. Professor of Clinical and Chemical pathology
Faculty of Medicine - Ain Shams University

Dr. Eman Mohamed Kamel
Lecturer of Clinical and Chemical Pathology
Faculty of Medicine - Ain Shams University

Dr. Mervat Ismail El-Borhamy
Lecturer of Clinical and Chemical Pathology
Faculty of Medicine - Ain Shams University

. ()ﬁl\—u‘—‘“’

Faculty of Medicine D )
Ain - Shams University B ETT
- e

Central Library - Ain Shams University



Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Acknowledgement

First thanks God who allowed and helped me to

accomplish this work.

I would like to express my deepest thanks to Ass.
Prof. Hadia Hussein Baseem, Ass. Professor of
Clinical and Chemical Pathology - Faculty of
Medicine - Ain Shams University, to whom I owe

more than words can express.

I owe special gratefulness and much regards to
Dr. Eman Mohamed Kamel, Lecturer of Clinical
and Chemical pathology - Faculty of Medicine - Ain
Shams University, her encouragement and valuable

advise were behind the accomplishment of this work.

My deepest thanks to Dr. Mervat Ismail El-
Borhamy, lecturer of Clinical and Chemical
Pathology, Faculty of Medicine, Ain Shams
University for her valuable advise and her
cooperative attitude was of great help to complete this

work.

Noha Al-Sheikh

Central Library - Ain Shams University



Central Library - Ain Shams University



CONTENT

Page
Introduction.......oooiiiiiiin i i e an 1
Pneumocystis carinii .....cooovviiiiiiiiiiiiai 3
* Historical Review ...........ccoiiiiiiiiiiiinn.n. 3
LA - 5003 1 1¢3 10 A P 4
« Is P.C. a fungus or Protozoon................... s B
* Life cycle and morphology........ccoocvivininnnnn, 6
» P.C. Viability ... 9
o Epidemiology ..., 9
¢ Host-Parasite relationship............ccoooininee. 15
* Immune response to P.C. infection ............... 18
Diagnosis of pneumocystosis.........oovvvvirereneene, P
e Laboratory diagnosis.............ocoovvviiiininien, 24
¢ Other diagnostic methods ........................... 4
POR e 47
* Principle ... 1
* Procedure ..o . B
e Component of PCR ..., 5]
* Factors affecting PCR amplification............... B
* Variations in the basic technique ................... 61
* Advantages ... &
* Drawbacks ... 33
* Detection of P.C. by PCR..............cooiiiinnnn. o7
Treatment of pneumocystosis............ccoevevven.ne. 7
* Prognosis........ciiiiiiiiii ()
SUMIMALY ottt et et 81
References.......oooviiiiiiiii i e 8

Arabic Summary

Central Library - Ain Shams University



Central Library - Ain Shams University



List of Figures and

Photoes
Page
Fig. (1) Life cycle of P.C. woovveeeeennn.. 8
Fig. 2)PCR ... e, 5
Fig. (3) Nested PCR .............coeiiiennnn. 61

Photo(1)Conventional staining technigue... 30

Central Library - Ain Shams University



Central Library - Ain Shams University



Introductioan
and
Aim of the Work

L

\.

Central Library - Ain Shams University



Central Library - Ain Shams University



-1-

INTRODUCTION

Pneumocystis carinii is a major opportunistic
infectious agent in immunocompromised patients
causing several diseases as Pneumonia which has a
high mortality rate if the patient is not properly
treated. Therefore, timely diagnosis of Pneumocystis
carinii is critical for patient management. [Tang et
al., 19971.

The incidence of Pneumocystis carinii pneumoniae
(P.C.P) has sharply increased since the emergence of
AIDS in the early 1980s and early diagnosis of P.C.P.
may lower morbidity and mortality. {Bartlett and
Smith, 1991].

Samples from the respiratory tract are the main -
stay for laboratory diagnosis of P.C.P. As
Pneumocystis carinii orgnisms can not yet be
successfully cultured from human specimens,
microbiological confirmation of P.C.P. is based on
morphological detection of the organisms by using
different staining techniques such as : Grocott-Gomori
silver & Toluidine blue O. stains. [Blumenfeld et al,
1992].

Immunofluorescence assays utilizing either
monoclonal or polyclonal antibodies specific for the
trophozoite and/or the cyst stage of Pneumocystis
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carinii have been developed [Armbruster et al,,
1995].

However, all these conventional methods face the
obstacle of low sensitivity as they require highly
experienced personnel! and good specimens. Only
material obtained through invasive procedures, such
as bronchoalveolar lavage, is considered appropriate
for these methods. [Leight et al., 1992].

Polymerase chain reaction which amplify various
regions of the Pneumocystis carinii genome have heen
studied as an alternative method for detection of
Pneumocystis carinii [Tang et al, 1997].

Polymerase chain reaction for detection of
Pneumocystis carinii in bronchoalveolar lavage
spcimens is very sensitive and should be considered
for patients whose specimens do not yield a diagnosis.
The increased sensitivty of the PCR assay may help to
identify those patients with low titre infections who
might benefit from antibiotic therapy for Pneumocystis
carinii and would other wise be missed by direct
examintion alone. {Ribes, et al., 1997].

Aim of this study:

The aim of this study is to spot lights on diseases
caused by Pneumocystis carinii and their diagnosis
with special emphasis on the early diagnosis by PCR.
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