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ABSTRACT

Background: Pneumocystis jirovecii (P. jirovecii) causes Pneumocystis
pneumonia (PCP) in people, especially the immunocompromised ones. It is also
one of the serious causes of numerous lung problems in affected patients. Since
documented data about P. jirovecii is not available in patients with pulmonary
infections in Tehran, this study aimed to investigate the molecular epidemiology
and parasitology of Pneumocystis to determine the frequency of the organism
infection.

Methods: Bronchoalveolar lavage (BAL) samples were collected for 367
patients hospitalized in the lung department of Shariati Hospital in Tehran from
July 2022 to July 2023. The samples were analyzed using Giemsa staining and
molecular methods. After DNA extraction from samples, Nested polymerase
chain reaction (Nested PCR) was employed for the amplification of the
18SrRNA gene and identification of P. jirovecii. The PCR products of Nested
PCR were sequenced for final confirmation.

Results: Out of 367 samples, only one sample (0.27%) and 28 samples (6.7%)
were found to be positive through parasitology and NestedPCR analysis,
respectively. P. jirovecii was detected in seven (25%) and 21 (75%)
immunocompromised and immunocompetent patients, respectively. Fever,
shortness of breath and dry cough were the most common clinical symptoms
among patients with Pneumocystosis. Patients with pulmonary disorders are
prone to colonization by pneumocystis, which increases the risk of
pneumocystosis and makes them a reservoir for transmission to susceptible
people.

Conclusion: It can be concluded that patients with distinct lung disease are
prone to colonization by Pneumocystis and, importantly, are at risk of infection.
Also, according to the current study, Nested PCR was a suitable method for
detecting P. jirovecii organisms because it had a very high sensitivity and
specificity.
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Extended Abstract

Background: Respiratory disorders impose a
substantial global health burden, impacting
millions of  people across  diverse
demographic groups. Among the myriad
pathogens capable of causing respiratory
infections,  Pneumocystis  jirovecii  (P.
jirovecii) stands out as an opportunistic
fungus, historically associated with severe
pneumonia in immunocompromised
individuals, particularly those afflicted by
HIV/AIDS. However, recent epidemiological
shifts have brought attention to the increasing
prevalence of P. jirovecii infections in
individuals with various pulmonary disorders
unrelated to HIV/AIDS. Formerly known as
Pneumocystis carinii, P. jirovecii is a
causative agent of pneumocystis infections in
immunocompromised patients with various
chronic diseases. This peculiar organism,
once considered a protozoan parasite, has
been reclassified through DNA sequencing
analysis of the 18S ribosomal RNA (18S
rRNA) gene, placing it in the phylum
Ascomycota of the fungal kingdom. This
opportunistic fungal pathogen, has long been
recognized as a leading cause of
Pneumocystis pneumonia (PCP),
predominantly impacting individuals with
compromised immune systems, particularly
those living with HIVV/AIDS. However, recent
studies have highlighted an emerging trend of
P. jirovecii infections in  non-HIV
immunocompromised  individuals  with
various pulmonary disorders. Newborns and
children are usually known as reservoirs of
infection and play an important role in the
colonization of P. jirovecii and its
transmission. Due to the lack of an optimum
culture system for culturing and isolating P.
jirovecii from various clinical samples, the
laboratory identification of infection and PCP
has directly depended on direct examinations
using microscopic detection of fungus. One
of these methods for diagnosis of the
organism is using conventional staining
protocols such as Grocott-Gomori
methenamine silver, Calcofluor White,

toluidine blue O, Giemsa, and also applying
fluorescence immunocytochemical staining.
In Iran, there are limited studies in the field
of presenting the frequency of P. jirovsii
among patients with pulmonary infections.
Therefore, in the current study we have
determined P. jirovecii colonization and
infection by direct and NestedPCR methods
in a relatively large group of patients with a
spectrum of pulmonary disorders from
collected Bronchoalveolar lavage (BAL)
samples in Shariati Hospital in Tehran. The
overall objectives of the study were to
determine the prevalence of P. jirovecii in
patients with diverse pulmonary disorders and
investigate potential associations between P.
jirovecii presence and disease severity in
patients ~ with  underlying  pulmonary
conditions.

Methods: The study involves the collection
of BAL samples from patients diagnosed with
various pulmonary disorders, including
interstitial lung disease (ILD), chronic
obstructive pulmonary disease ( COPD),
rhinitis/asthma, and  other  respiratory
conditions. BAL samples were collected from
367 patients hospitalized in the lung
department of Shariati Hospital in Tehran
from July 2022 to July 2023 which had
distinct pulmonary signs and symptoms. All
collected samples were analyzed using
parasitological (Giemsa staining method) and
molecular methods (Nested PCR). Molecular
detection of P. jirovecii was performed using
advanced techniques (Nested PCR), targeting
specific genes associated with the pathogen.
This approach offers enhanced sensitivity and
specificity, overcoming the limitations of the
conventional diagnostic methods. The Nested
PCR using the 18SrRNA gene was applied to
identify the P. jirovecii. DNA extraction was
done by the phenol-chloroform method. 18S
rRNA gene of P. jirovecii was amplified
based on the method of Umera et al. Two sets
of primers including

Pjf9: 5-TTCGGGGCTTACTTTGGTC-3,
Pjr4d: 5’GTAGTTAGTCTTCAATAAATCT-3’
as external primers and

Pjf8:  5-AGGCCTACCATGGTTTCG-3',
Pjr8: 5CTTCGGAGGACCGGGCCGT-3" as
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internal primers was used for first and second
rounds PCR, respectively. The PCR-produced
amplicons for the first and second rounds
were 710 bp, and 332 bp, respectively. The
second round of PCR products were analyzed
using electrophoresis on agarose gels
containing safe stain, and the bands were
observed under the UV light of a
transilluminator.

Result: Out of 367 samples, only one sample
was found to be positive through parasitology
analysis. In the molecular method, 28
samples were diagnosed as positive for
pneumocystis. The results of this study are
expected to provide valuable insights into the
prevalence of P. jirovecii in patients with
various pulmonary disorders. By employing
molecular techniques, the research aims to
overcome the limitations of traditional
diagnostic methods, which may miss P.
jirovecii infections in non-HIV
immunocompromised individuals.
Furthermore, the study seeks to unravel
potential associations between the presence of
P. jirovecii and disease severity in patients
with underlying pulmonary conditions. This
exploration may shed light on whether P.
jirovecii plays a contributory role in
exacerbating respiratory disorders or if its
presence is incidental. Additionally, the
research will delve into the impact of P.
jirovecii co-infection on the clinical outcomes
of patients with diverse pulmonary disorders.
Understanding how the fungal pathogen
interacts ~ with  underlying  respiratory
conditions is crucial for developing targeted
therapeutic interventions. The significance of
this research lies in its potential to redefine
our understanding of P. jirovecii infections
beyond traditional immunocompromised
populations. By exploring the prevalence and
clinical implications in patients with various

pulmonary disorders, the study may influence
diagnostic and therapeutic approaches,
ultimately improving patient care. In this
study, Nested PCR using the 18SrRNA gene
enhanced the accuracy of detection, enabling
the identification of cases that might be
missed using conventional  diagnostic
methods.

Conclusion: In conclusion, this study
demonstrates that patients with various
pulmonary disorders are susceptible to
Pneumocystis colonization and, importantly,
are at risk of infection. The Nested PCR
method proves to be a suitable tool for
detecting P. jirovecii due to its high
sensitivity and specificity. In addition, the
current research represents a comprehensive
exploration of the molecular detection of P.
jirovecii in BAL samples from patients with
various pulmonary disorders, contributing to
our understanding of the prevalence, clinical
significance, and potential therapeutic
implications of P. jirovecii infections in non-
HIV immunocompromised individuals. The
anticipated results have the potential to
inform  clinical practice, guiding the
development of targeted interventions
tailored to the unique challenges posed by P.
jirovecii in non-HIV immunocompromised
individuals, thereby contributing to the
evolving landscape of respiratory medicine.
We suggest considering preventive strategies,
potential interventions, and emphasizing the
importance of early detection to minimize the
impact of P. jirovecii infections in patients
with pulmonary disorders. Also, tracking
clinical progress, treatment responses, and
long-term pulmonary function can offer
insights into the impact of P. jirovecii
infections on the overall health and well-
being of patients.
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