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THE OUTCOME OF PNEUMOCYSTIS JIROVECI PNEUMONIA COMPLICATED 
WITH VENTILATOR - ASSOCIATED PNEUMONIA IN A PATIENT SUFFERING 

FROM ACQUIRED IMMUNODEFICIENCY SYNDROME ˗ A CASE REPORT 

 ISHOD PNEUMOCYSTIS JIROVECII PNEUMONIJE KOMPLIKOVANE PNEUMONIJOM 
UDRUŽENOM SA MEHANIČKOM VENTILACIJOM KOD PACIJENTA OBOLELOG OD SINDROMA 

STEČENE IMUNODEFICIJENCIJE – PRIKAZ SLUČAJA 
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Summary
Introduction. The respiratory tract is the most common site of op-
portunistic infections in patients with acquired immunodeficiency 
syndrome, and respiratory failure is the leading cause of death in 
these cases. In addition, the use of mechanical ventilation in the treat-
ment of respiratory failure carries a high risk of nosocomial pneumo-
nia caused by multidrug-resistant strains of bacteria. Case report. 
We present a human immunodeficiency virus-positive patient with 
positive outcome of Pneumocystis jiroveci pneumonia whose condi-
tion progressed to acute respiratory distress syndrome with the de-
velopment of complications associated with mechanical ventilation. 
As soon as an opportunistic infection was suspected,  trimethoprim-
sulfamethoxazole and corticosteroid therapy were initiated, with a 
short application of mechanical ventilation. Despite a good initial 
response to treatment, during the mechanical ventilation, a relapse of 
fever occurred, as well as development of productive cough, new 
zones of consolidation on chest X-ray and Acinetobacter spp. was 
isolated in a swab culture. According to the literature recommenda-
tions, colistin-meropenem combination was conducted with adequate 
response. The patient was discharged after 22 days of treatment, in 
good general condition, afebrile, with normal laboratory parameters 
and gas exchange, without subjective symptoms. Conclusion. Early 
identification of Pneumocystis jiroveci pneumonia, timely initiation 
of prophylaxis and treatment, along with antiretroviral therapy, re-
duced the risk of severe clinical events and respiratory failure. Also, 
timely recognition of complications of mechanical ventilation, iden-
tification of infection, early extubation and application of appropriate 
antibiotic therapy, reduce the mortality from nosocomial pneumonia 
caused by multi-drug resistant hospital strains of microorganisms.
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carinii; Respiratory Distress Syndrome, Adult; Opportunistic Infec-
tions; Treatment Outcome; Diagnosis; Risk Factors

Sažetak
Uvod. Respiratorni trakt je najčešće ishodište oportunističkih infekcija 
kod pacijenata obolelih od sindroma stečene imunodeficijencije, a res-
piratorna insuficijencija vodeći uzrok smrti u tim slučajevima. Dodatno, 
primena mehaničke ventilacije u lečenju respiratorne insuficijencije nosi 
rizik od razvoja nozokomijalnih pneumonija uzrokovanih sojevima 
multirezistentnih bakterija. Prikaz slučaja. Prikazali smo bolesnika 
pozitivnog na virus humane imunodeficijencije sa pozitivnim ishodom 
Pneumocystis jirovecii pneumonije čije je stanje progrediralo do akutnog 
respiratornog distres sindroma uz razvoj komplikacije udružene sa 
mehaničkom ventilacijom. Odmah po postavljanju kliničke sumnje na 
ovu oportunističku infekciju započeto je lečenje trimetoprim-sulfame-
toksazolom i kortikosteroidnom terapijom uz kratkotrajnu primenu 
mehaničke ventilacije. Uprkos inicijano dobrom terapijskom odgovoru, 
tokom primene mehaničke ventilacije došlo je do ponovne pojave fe-
brilnosti, produktivnog kašlja, novih zona konsolidacije na radiografiji 
pluća uz izolaciju Acinetobacter spp. iz brisa aspirata. Prema preporu-
kama iz literature sprovedeno je lečenje kombinovanom antibiotskom 
terapijom, kolistin i meropenem, uz adekvatan odgovor. Bolesnik je 
otpušten kući nakon 22 dana lečenja, u dobrom opštem stanju, afebrilan, 
urednih laboratorijskih parametara, dobre gasne razmene, bez subjek-
tivnih tegoba. Zaključak. Rano prepoznavanje Pneumocystis jirovecii 
pneumonije, pravovremeno započinjanje profilakse i lečenja ove infek-
cije, uz antiretrovirusnu terapiju, smanjuje rizik od razvoja teške kliničke 
slike sa nastankom respiratorne insuficijencije. Takođe, pravovremeno 
prepoznavanje komplikacija mehaničke ventilacije, identifikacija infek-
cije, rana ekstubacija i primena odgovarajuće kombinovane antibiotske 
terapije smanjuju mortalitet od nozokomijalnih pneumonija uzrokovanih 
multirezistentnim bolničkim sojevima mikroorganizama.
Ključne reči: pneumocistis pneumonija; pneumonija udružena sa 
mehaničkom ventilacijom; AIDS; Pneumocystis carinii; respiratorni 
distres sindrom; oportunističke infekcije; ishod lečenja; dijagnoza; 
faktori rizika
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Introduction

Pneumocystis jiroveci pneumonia (PJP), previ-
ously known as Pneumocystis carinii pneumonia 
(PCP), is one of the leading causes of death among 
human immunodeficiency virus (HIV)-positive in-
dividuals [1].

The PJP clinically presents with subfebrile fever, 
nonproductive cough, dyspnea, malaise and a sig-
nificant loss of body weight. At first the symptoms 
may be subtle, but may also rapidly progress caus-
ing acute respiratory failure. The physical examina-
tion is usually nonspecific. The pulmonary auscul-
tatory findings may vary from normal to inspirium 
crackles, and chest X-ray usually shows symmetri-
cal, bilateral, perihilar interstitial infiltrates. It is 
estimated that PJP is the cause of respiratory failure 
in HIV/ acquired immune deficiency syndrome 
(AIDS) patients in 35% of cases treated in intensive 
care units [2]. The development of ARDS during 
this opportunistic infection requires mechanical 
ventilation (MV) [3, 4], in spite of which a high 
mortality rate is still recorded in these patients [5].

Application of invasive mechanical respiratory 
support may be complicated by a variety of condi-
tions, such as barotrauma, oxygen toxicity damag-
ing the airways, tracheal stenosis and nosocomial 
pneumonia caused by multidrug-resistant strains of 
bacteria [6, 7]. The mentioned complications in-
crease the mortality rate of these patients, as well 
as the length of hospitalization, and treatment costs.

Ventilator-associated pneumonia (VAP) is de-
fined as pneumonia that occurs after 48 - 72 h of 
endotracheal intubation, and it is characterized by 
the appearance of a new infiltrate or progression of 
the existing, signs of systemic infection, changes in 
sputum characteristics and isolation of the agent [8].

In this paper, we present a patient with positive 
outcome of PCJ, whose condition progressed to 
ARDS with the development of complications as-
sociated with MV.

Case Report

A 44-year-old HIV-positive patient was hospital-
ized at the Clinic for Infectious Diseases, Clinical 
Center Kragujevac, presenting with fever, cough, 
shortness of breath, fatigue, loss of appetite, and a 
15-kg weight loss. The symptoms started four weeks 
before hospitalization, gradually, with subfebrile fe-
ver up to 37.4°C, malaise, loss of appetite and weight 
loss. A week before admission, the symptoms inten-
sified, with high fever up to 40°C, appearance of dry 
cough, accompanied by chest pain that intensified 
with cough and deep breathing, and fatigue. 

The patient was confirmed to be HIV-positive in 
2012, when he was still asymptomatic. In August 
2013, the number of CD4+ T lymphocytes amounted 
to 196/mm3, therefore the treatment with antiretro-
viral therapy (ART) started. Since July 2014, the 
patient has not come to control examinations and 
stopped using ART.

On admission, the patient was conscious, ori-
ented, febrile (38.4° C), tachypneic, dyspneic, oxy-
gen saturation (SaO2) 88%, with pale skin, without 
rash, without signs of peripheral lymphadenopathy, 
cachectic. Seborrheic dermatitis was observed on 
his head skin. The tongue was covered with whitish 
layer. The thorax was cylindrical, symmetrical res-
piratory mobile. Diffusely decreased breath sounds 
with inspiratory crackles. The abdomen was below 
the level of the chest, soft, painless. Other physical 
findings were normal.

The laboratory test results on admission showed 
positive biohumoral inflammatory syndrome (Table 
1) and chest X-ray showed diffuse changes in the 
lung parenchyma that corresponded to ARDS (Fig-

Abbreviations
HIV – human immunodeficiency virus
AIDS – acquired immune deficiency syndrome
PJP – Pneumocystis jiroveci pneumonia
ARDS – acute respiratory distress syndrome
MV – mechanical ventilation
PCR – polymerase chain reaction
VAP – ventilator-associated pneumonia
TMP-SMX – trimethoprim/sulfamethoxazole
ART – antiretroviral therapy
pO2 – partial pressure of oxygen
pCO2  – partial pressure of carbon dioxide
SaO2 – oxygen saturation

Table 1. Laboratory findings
Tabela 1. Laboratorijski nalaz 

Le Ne Er Hgb Tr CRP PCT LDH
Day 1/Dan 1. 6.8 93.8 3.00 90 217 155.6 2.66 1653
Day 5/Dan 5. 5.7 92.5 2.94 87 166 23.4 0.306 1257
Day 8/Dan 8. 4.4 90.3 3.34 100 168 43.6 0.283 699
Day 13/Dan 13. 3.9 81.8 3.43 102 201 10.1 0.195 398
Reference range
Referentni opseg

3.7 - 10.0  
x 109/L

44 - 72% 4.34 - 5.72  
x 1012/L

138 - 175 g/L 135 - 450  
x 109/L

< 5.0 mg/L < 2.0 ng/mL 220 – 450 IU/L

*Legend/Legenda:  Le – leukocytes/leukociti, Ne – neutrophils/neutrofili, Er – erythrocytes/eritrociti, 
HGB – hemoglobin/hemoglobin, Tr – thrombocytes/trombociti, CRP – C-reactive protein/C-reaktivni protein, PCT – procal-
citonin/prokalcitonin, LDH - Lactate dehydrogenase/laktat dehidrogenaza; IU – international unit/internacionalne jedinice
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ure 1A). Initial arterial blood gas analysis, without 
oxygen therapy, indicated existence of hypoxia, hy-
pocapnia and low oxygen saturation (pH 7.45; par-
tial pressure of carbon dioxide (pCO2) 3.9 kPa; 
partial pressure of oxygen (pO2) 6.9 kPa; SaO2 
88%).

According to the protocol, blood, urine and 
swabs were sampled for microbiological analysis; 
apart from fungal isolates from the tongue swab 
(Candida spp.), the results indicated no presence of 
other microbiological agents. The serological tests 
registered IgG class of antibodies to Cytomegalo-
virus, Epstein-Barr virus, Herpes simplex virus 
type 1 and Toxoplasma gondii, and excluded acute 
Influenza virus type A (H1N1), Mycoplasma pneu-
moniae and Candida albicans infections. By deter-
mining the number of T lymphocytes, a significant 
quantitative disorder of CD4+ T lymphocytes with 
only 6 lymphocytes/mm3 was registered.

Considering that at the time of admission, accord-
ing to Centers for Disease Control and Prevention 
(CDC) classification system, this was a C3 category 
of AIDS, with opportunistic lung infection, polymer-
ase chain reaction (PCR) analysis on Cytomegalovi-
rus, Mycobacterium tuberculosis, Mycobacterium 
avium complex and PJP was performed on broncho-
alveolar lavage. The results of PCR analysis exclud-
ed Cytomegalovirus pneumonitis and pulmonary 
tuberculosis, but confirmed PJP. 

From the second day of hospitalization, due to 
clinical presentations and deterioration of the pa-
tient’s general condition, despite the use of oxygen 
therapy of 5L/min oxygen, through a mask, a satis-
factory gas exchange was not achieved (pH 7:46; 
pCO2 3.2 kPa; pO2 6.0 kPa; SaO2 84%) and invasive 
mechanical ventilation was applied. On the eighth 
day of treatment, after achieving adequate gas ex-
change, the patient was extubated.

Immediately after the clinical suspicion of PJP 
pneumonia was confirmed, on the day of admission, 
parenteral treatment with trimethoprim-sulfameth-
oxazole (TMP-SMX, 4 amp of 480 mg three times a 
day), with antifungal (fluconazole) combined with 
broad spectrum antibiotics was initiated. In addition 
to antimicrobial therapy, the patient was also admin-
istered oral corticosteroid therapy for seventeen days, 
initially at a dose of 80 mg per day, which was then 
successively decreased. Treatment with TMP-SMX 
was conducted for a period of twenty-one days. The 
patient had a favorable response to the initial treat-
ment. He became afebrile from the second day of 
hospitalization, with gradual auscultation and radio-
graphic regression of lung findings (Figure 1B), and 
inflammation parameters also decreased (Table 1).

However, during the period of MV application, 
on the seventh day of hospitalization the patient be-
came febrile again, up to 38° C, with a rise of bio-
humoral inflammatory syndrome markers (Table 
1), as well as the occurrence of abundant purulent 
secretion from the lower respiratory tract and ra-
diographically verified new consolidation of lung 
parenchyma (Figure 1C). With the microbiological 

examination of the aspirate, Acinetobacter spp. was 
isolated, therefore in the further course of newly 
developed ventilator-associated pneumonia, the 
treatment was conducted according to antibiogram 
(meropenem and colistin), from the ninth day of 
hospitalization. The combined antimicrobial treat-
ment of VAP was conducted over ten days. After a 
ten-day treatment of VAP, control laboratory tests 
indicated a significant reduction in neutrophil lev-
els, C-reactive protein and procalcitonin (Table 1).

On the thirteenth day of hospitalization, the pa-
tient restarted highly active antiretroviral therapy 
(HAART) treatment (abacavir, lamivudine, lopina-
vir and ritonavir) and was discharged after twenty-
two days, in good general condition, afebrile, with 
normal laboratory parameters and gas exchange, 
without subjective symptoms (Figure 1 D).

Discussion

The PJP is the most common opportunistic infec-
tion in AIDS. The spectrum of clinical manifestations 
ranges from mild symptoms to severe clinical picture 
with the development of respiratory failure. It is esti-
mated that in 35% of cases, PJP is the cause of respi-
ratory failure in HIV/AIDS patients treated in inten-
sive care units [2]. The first-line therapy in the treat-
ment of severe forms of PJP is intravenous adminis-
tration of high doses of TMP-SMX, at least for 21 
days. In patients with poor gas exchange, corticoster-
oid therapy showed the most favorable effects, reduc-
ing the risk of death by 50% [9, 10]. Also, the optimal 

Figure 1. Chest x-ray A. on admission; B. regression of 
initial findings as a response to therapy (TMP-SMX, 
corticosteroids); C. development of new pulmonary 
changes during application of mechanical ventilation; 
D. on discharge.
Slika 1. Radiografije grudnog koša: A. na prijemu; B. re-
gresija inicijalnog nalaza kao odgovor na terapiju (TMP-
SMX, kortikosteroidi); C. razvoj novih plućnih promena 
tokom primene mehaničke ventilacije; D. na otpustu
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moment for the introduction of ART in these patients 
is not clearly defined. Zolapa and associates compared 
the effect of early (within the first 14 days of antibiotic 
treatment) and deferred (after completion of antibiotic 
treatment) administration of ART. This group of au-
thors showed that the introduction of ART in the first 
14 days of antibiotic treatment in patients with oppor-
tunistic infections reduces the risk of developing com-
plications and death [11]. On the other hand, it has been 
shown that in some cases, early introduction of ART 
therapy can lead to the formation of immune reconsti-
tution inflammatory syndrome, which is paradoxi-
cally clinical deterioration, and correlates with an in-
crease in the number of CD4+ T-lymphocytes [12]. 

At the beginning of the HIV/AIDS epidemic, 
PJP has been one of the leading causes of death, but 
now, with new antiretroviral drugs and the use of 
prophylaxis in patients at increased risk, the mortal-
ity has been drastically reduced [13]. However, in 
severe forms of PJP, which require the use of MV, 
mortality remains high, up to 60% [14]. In addition, 
intubation and MV further increase the the risk of 
nosocomial bacterial pneumonia by 6 to 20 times, 
with a mortality rate of 20 to 50% [8, 15]. 

The VAP is defined as pneumonia that occurs 
after 48 – 72h of endotracheal intubation, and it is 
characterized by the appearance of a new infiltrate 
or progression of the existing, signs of systemic in-
fection, changes in sputum characteristics, and 
agent isolation [8]. They are commonly caused by 
the multidrug-resistant Gram-negative pathogens, 
such as Pseudomonas aeruginosa, Acinetobacter 

baumannii, Escherichia coli and Klebsiella pneu-
moniae, but there is also an increased incidence of 
multi-resistant Staphylococcus aureus (MRSA) in-
fections [8, 16]. The occurrence of these infections 
is difficult to control and they are associated with 
prolonged stay in the intensive care units, prolonged 
hospital stay, and high cost of treatment [17].

The choice of adequate antimicrobial treatment 
of VAP is limited by the fact that there is a high 
resistance rate to many available antibiotics [18]. In 
our case, VAP was caused by Acinetobacter spp. So 
far, it has been shown that combination antibiotic 
therapy, colistin with carbapenems (imipenem or 
meropenem) or rifampicin, is the treatment of 
choice in treating severe forms of VAP caused by 
this pathogen, preventing the development of colis-
tin-resistant strains of bacteria [17, 19]. 

Conclusion

Early recognition of signs and symptoms of Pneu-
mocystis jiroveci pneumonia, timely initiation of 
prophylaxis and treatment of this opportunistic infec-
tion, as well as introduction of antiretroviral therapy, 
with adequate compliance, reduces the risk of severe 
clinical picture and the development of acute respira-
tory failure. Also, timely recognition of mechanical 
ventilation complications, identification of infection, 
early extubation and application of appropriate antibi-
otic combination therapy, may reduce the mortality 
from nosocomial pneumonia caused by multi-drug 
resistant hospital strains of microorganisms.
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