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HIV ile Enfekte Hastalarda Pneumocystis Jirovecii Pnomonisi: Tek Merkez Deneyimi

Amag: Pneumocystis jirovecii pnomonisi (PCP), insan immunyetmezlik virisii (HIV) ile enfekte ileri evre hastalarda ve antiretroviral tedavilerine
uymayan kisilerde hala kritik bir firsatci enfeksiyondur. Bu calisma, HIV ile enfekte hastalarda gelisen PCP enfeksiyonlarinin klinik ve tanisal
ozelliklerini degerlendirmeyi amaclamaktadir.

Yontem: Ocak 2005 ile Mart 2020 arasinda Gniversite hastanesinde izlenen 18 yas ve st HIV ile enfekte hastalarin tibbi kayitlar geriye doniik
olarak incelendi.

Bulgular: Calisma kapsaminda; 62’si (%15,6) kadin, 335'i (%84,4) erkek ve yas ortalamasi 39,2 = 11,6 yil olan 397 HIV ile enfekte hasta degerlendirildi.
Yas, PCPyi gelisimi acisindan bir risk faktori olarak bulunmasa da erkek cinsiyet risk faktorli olarak saptandi. PCP’'li hastalar, PCP’si olmayan
hastalara gore onemli 6lciide daha diisiik CD4 lenfosit sayilarina sahipti ve CD4 lenfosit sayisinin <200/mm3 olmasi, hastalik riskini onemli 6lctide
arttirmaktaydi. Hastalarin basvuru aninda en yaygin sistemik sikayeti ates, en sik goriilen solunum yolu sikayeti ise okstrtktu. Hastalarin %57,1'inde
imminofloresan antikor (IFA) testi pozitifti. Tim hastalarin gogis tomografisinde PCP'yi destekleyen gortiniimler saptandi.

Sonuc: ileri diizeyde immiin yetmezligi olan HIV ile enfekte erkek hastalar, PCP gelisimi icin yiiksek riskli olarak degerlendirildi. Tipik klinik
bulgularin varhginda, gogis tomografisi ve mikrobiyolojik tani testlerinin birlikte degerlendirilmesinin dogru klinik tanricin yararli oldugu saptandi.
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Pneumocystis Jirovecii Pneumonia in HIV-Infected Patients: A Single Center Experience

Objective: Pneumocystis jirovecii pneumonia (PCP) is still a critical opportunistic infection in patients diagnosed with the human immunodeficiency
(HIV) infection in the advanced stages and patients who do not adhere to antiretroviral therapy. This study aimed to evaluate the clinical and
diagnostic features of PCP infections developed in HIV-infected patients.

Methods: HIV-infected patients aged 18 years and older, followed between January 2005 and March 2020 at the university hospital, were
retrospectively reviewed from medical records.

Results: Within the study’s scope, 397 HIV-infected patients, 62 (15.6%) females and 335 (84.4%) males, with a mean age of 39.2 + 11.6 years,
were evaluated. While age was not a risk factor for developing PCP, the male gender was a risk factor. Patients with PCP had significantly lower
(D4 lymphocytes counts than patients without PCP, and a CD4 lymphocyte count <200/mm3 significantly increased the disease’s risk. The
patients’ most common systemic complaint was fever at the time of presentation, and the most common respiratory complaint was cough. The
immunofluorescent antibody (IFA) test was positive in 57.1% of the patients. All patients had appearances that might be supportive for PCP in chest
tomography.

Conclusion: HIV infected male patients with advanced immunodeficiency constituted a high-risk group for developing PCP. In the presence of
typical clinical findings, the evaluation of chest tomography and microbiological diagnostic tests together were found to be useful for accurate
clinical diagnosis.
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INTRODUCTION

Pneumocystis species are unicellular fungi that can be
found in the lungs of many mammals. Five species have been
identified: Pneumocystis jirovecii in humans, P. carinii and P,
wakefieldiae in rats, P. murina in mice, and P. oryctolagi in
rabbits (1). P. jirovecii is the cause of Pneumocystis jirovecii
pneumonia (PCP), which causes significant morbidity and
mortality, especially in Human immunodeficiency virus (HIV)
infected and among immunocompromised patients (2). Diag-
nosis can be challenging due to its non-specific clinical symp-
toms. In mild cases, radiological findings may be non-specific
and even routine, which makes the high clinical suspicion
the most important diagnostic tool for PCP (3). Although the
epidemic of HIV infection significantly increased the preva-
lence of PCP worldwide in the 1980s, PCP incidence in the
HIV-infected population has decreased in most developed
countries, owing to progress in Antiretroviral therapy (ART)
and routine use of prophylaxis against PCP (4). However, PCP
remains an important opportunistic infection in those who
are not aware of their HIV infection, diagnosed in the ad-
vanced stages of the disease and do not adhere to follow-ups
(5,6). Clinical studies have shown that if the diagnosis of PCP
is delayed, the prognosis can be poor or even fulminant (7).
Therefore, we aimed to evaluate the clinical and diagnostic
features of PCP infections developed in HIV-infected patients.

MATERIALS AND METHODS

HIV-infected patients aged 18 years and older, followed
between January 2005 and March 2020 at the university hos-
pital, were retrospectively reviewed from medical records.

The diagnosis of PCP was established based on the pres-
ence of typical clinical findings in an HIV-infected patient
who has supporting radiological findings in chest computed
tomography (CT) and/ or detection of P. jirovecii antigens with
immune fluorescence antibody (IFA) method in respiratory
samples with a commercial kit (Merifluor Pneumocystis, Me-
ridian Bioscience, Inc., Cincinnati, Ohio).

Trimethoprim/sulfamethoxazole was orally or intrave-
nously initiated for all clinically suspected patients with a
dosage of 15-20 mg/kg/day in three or four divided doses
based on the trimethoprim component. Additional cortico-
steroid therapy was also given along with PCP therapy.

Statistical Analysis

SPSS software version 21 (SPSS Inc., Chicago, IL, USA) was
used for statistical analysis. Normality tests were performed
using Kolmogorov-Smirnov and Shapiro-Wilk tests. Categori-
cal variables were compared between groups with either the
chi-square test or the Fisher exact test. Binary logistic regres-
sion analysis was performed to determine the predictive fac-
tor for CD4 T lymphocyte count.

RESULTS

A total of 397 HIV-infected patients, including 62 (15.6%)
females and 335 (84.4%) males, were reviewed in the study’s
scope. The mean age was 39.2 = 11.6 years. PCP was diag-
nosed in 20 (5%) patients. There was no statistically signifi-
cant difference between the mean age of the patients with
and without PCP (43,349,9 vs 38,9+11,7 years, respectively)
(p>0,05). The mean CD4 cell count at the time of diagnosis
was 524 + 281 cells/mm3 in women and 406 + 288 cells/
mm3 in men. The difference in the mean count of CD4 T
lymphocytes between genders was statistically significant (p
<0.05).

Table 1. Age, gender, and CD4 T lymphocyte mean
counts in HIV-infected patients.

PCP-positive PCP-negative p
Number of patients n % n %

. NA

(%) 20 5037795
Age (mean) /years | 5599 3894117 p>0.05
Gender (Female /

Vale) 1/19 61/316 n<0.05
(O Thmphoovle 460 0y 25200 <001
mean count / mm
PCP: Pneumocystis jirovecii pneumonia. A p-value less than 0.05
(typically < 0.05) is statistically significant.

NA: Not applicable

Table 2. The most common clinical symptoms and

chest CT findings in PCP patients.

(linical Symptoms n %
Fever 1 55
Cough 10 50
Sputum production 9 45
Weight loss 9 45
Shortness of breath 7 35
Radiograph/ Chest (T features n %
Bilateral diffuse ground-glass density 14 70
Bilateral diffuse irregular alveolar densities 3 15
Bilateral diffuse paving-stone appearance 1 5
Diffuse panacinar irregular nodular infiltration in
1 5
the left lung
Right-sided pleural effusion and bilateral
2 o 1 5
minimal septal thickening
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Of the patients diagnosed with PCP, 19 (95%) were male,
and one (5%) was female. Male gender was found to be a risk
factor for PCP development (odds ratio: 1.13; 95% confidence
interval: 1.01-1.26).

Fourteen patients (70%) with PCP were ART-naive, and six
(30%) patients were ART experienced. Among ART experienced
patients, two had virologic suppression (HIV-Ribonucleic acid
(RNA) <50 copy/ml) and four patients had a virologic failure
due to non-adherence to ART.

At the time of PCP diagnosis, patients with PCP had signifi-
cantly lower CD4 lymphocytes counts than patients without
PCP (169 £ 202 cells/mm3 vs 425 + 290 cells/mm3) (p <0.01).
The CD4 T lymphocyte count < 200 cells/ mm3 increased the
risk of developing the PCP by 3.17 times (95% confidence in-
terval: 2.24-4.49).

The patients’ most common systemic complaint was fever
at the time of presentation, and the most common respirato-
ry system complaint was cough.

The median duration between the emergence of PCP-re-
lated systemic and respiratory complaints and the diagnosis
was 60 days (min = 5 and max = 360).

Induced sputum samples of 13 patients and bronchoal-
veolar lavage (BAL) sample of one patient were examined by
immune fluorescence antibody (IFA) method, and P. jirovecii
antigens were detected in eight (57.1%) patients.

The most frequently reported radiological finding in chest
(T was “Bilateral diffuse ground-glass density”.

Eighteen (90%) patients recovered, whereas 2 (10%) pa-
tients have died before the completion of treatment.

According to the Turkish Ministry of Health data, 26447
HIV infected and 1974 acquired immunodeficiency syndrome
(AIDS) cases identified between 1985 and Jan 31, 2021, in Tur-
key. Of these patients, 81.05% were male, and 18.95% were
female, mainly in the 30-39 age group (8). The gender dis-
tribution and average age of the patients in this study are
similar to the national data.

PCP mainly develops in HIV infected patients with a CD4
lymphocyte count below 200/ mm3 and whose infection is
not under control (9). Of the study patients, 89.4% had severe
immunosuppression (CD4 lymphocyte count <200/ mm3)
and in accordance with the general literature, it was found
that low CD4 count as a risk for developing PCP.

The male gender found to be a risk for developing PCP in
this study. We think that the most important reason to explain
the impact of gender is the significantly lower CD4 lympho-
cyte counts among men compared to women. It seems that

men apply for health care in the advanced stages of disease
when HIV-related immune deficiency already occurred.

The clinical appearance of PCP does not differ from in-
fective and non-infective pulmonary or cardiopulmonary
diseases. The clinic typically manifests fever and shortness
of breath associated with a non-productive cough (10, 11).
While the disease may progress to life-threatening hypoxia
in a few days, clinical manifestations are generally mild at
first presentation in HIV infected patients. Patients usually
complain of chest discomfort, exercise intolerance, low-grade
fever, and cough persisting for several weeks. (12). The aver-
age duration of symptoms before diagnosis in HIV infected
patients reported being 21 to 30 days compared to five to
seven days in non-HIV-infected individuals (11,13,14). In this
study, the most common clinical symptoms and signs of pa-
tients at the time of diagnosis were fever, cough, and sputum
production, respectively. Although sputum production in PCP
is not a typical clinical finding, when taking patients’ history,
recording cough and sputum production as a single clinical
finding by physicians might have caused more frequent re-
porting of sputum production among patients. The 60-day
median time between the occurrence of patients clinical
complaints and the diagnosis of the disease was longer than
the periods reported in the literature. But, 75% of patients di-
agnosed with PCP have consisted of patients who applied late
stage to healthcare, which may be why the longer duration of
symptoms before the diagnosis in the study.

Since P. jirovecii cannot be grown in culture, microscopic
imaging and/ or deoxyribonucleic acid (DNA) amplification of
cysts or trophozoite forms in respiratory samples is standard
procedures for detecting the microorganism (15-17). When
IFA test kits of P jirovecii were available in our laboratory,
the antigen belonging to the agent was detected in 57.1% of
patients’ respiratory sample. In a previous study conducted in
our hospital, positivity was detected in 54% of the respiratory
tract samples of 255 patients, including HIV-infected patients
(18). Collecting a BAL sample with bronchoscopy is considered
the gold standard procedure for diagnosing PCP in HIV-infect-
ed patients (19). But pulmonary samples obtained by invasive
techniques such as bronchoscopy carry a risk of complica-
tions when sampling and are not easy to obtain in patients
with respiratory failure (20,21). The microscopic examination
of BAL samples in HIV-infected patients has a sensitivity of
98% or higher while induced sputum with a diagnostic effi-
ciency of 50-90% in the diagnosis of PCP (19,21). Induced spu-
tum samples were examined more frequently in our clinic,
both because of the clinician’s preference since the patients
had severe immunosuppression and because the patients
generally did not consent for an invasive procedure. This rea-
son may explain why the low microbiological identification
rate in the present study.
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Chest CT is the most appropriate radiological examination
to aid in diagnosing PCP and should be considered in the
early stages of the disease, even if the chest X-ray is normal
(22). In the chest CT, PCP typically reveals bilateral ground-
glass opacity (22). Other findings may include nodules, cys-
tic lesions, pneumothorax, and pneumomediastinum, while
unilateral involvement may sometimes occur (23-25). In this
study, the most frequently reported radiological findings in
HIV-infected patients with typical clinical symptoms had also
been “Bilateral diffuse ground-glass density”, as expected.
Evaluating the clinical history and clinical findings together,
the chest CT results found to be supportive for diagnosis in
all patients.

After implementing PCP prophylaxis, the incidence of PCP
decreased significantly. However, despite the main ART-re-
lated benefits, PCP continues to be one of the most common
causes of AIDS-related deaths. Late presentation was still
common in the patients we followed. HIV infected male pa-
tients with advanced immunodeficiency constituted the lead-
ing risk group for developing PCP. In the presence of clinical
findings, performing chest CT and microbiological diagnostic
tests together was beneficial in making a proper diagnosis.
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