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Fırsatçı enfeksiyonlar özellikle antiretroviral tedavi almayan İnsan immün yetmezlik virüsü (HIV) ile yaşayan kişilerde (HYK) hala önemli bir 
morbidite ve mortalite sebebidir. Öte yandan, mental durumunda değişme olan ve normal dışı nörolojik muayene bulguları ile başvuran HYK’lerin 
değerlendirilmesi ve yönetimi spesifik olmayan bulgu ve semptomlardan dolayı zorlayıcıdır. İnsan immün yetmezlik virüsü ile yaşayan kişilerde 
Sitomegalovirüs (CMV) ilişkili nörolojik bozukluklar nadir olsa da, bazı olgularda ölümcül ensefalite sebep olabilir. Sitomegalovirüs retiniti, tanının 
uygun klinik tablo ile konulduğu, HYK’lerde diğer ciddi bir durumdur. Bu olgu raporunda mental durumunda değişme ve yaygın nörolojik şikayetleri 
olan ve sonrasında HIV ile yaşayan olduğu anlaşılan orta yaşlı bir erişkin olgu sunulmuştur. İleri klinik ve radyolojik değerlendirme sonucunda HIV 
ilişkili nörokognitif bozukluk zemininde gelişen CMV ensefaliti gösterilmiştir. Takip sürecinde AIDS ilişkili invaziv pulmoner aspergilloz ve fungus 
topu geliştiren olguya, radyoloji ve göğüs cerrahi bölümleri ile konsülte edilerek pulmoner lobektomi uygulanmştır. Sonuç olarak, bu olgu çok sayıda 

Opportunistic infections remain as an important cause of morbidity and mortality in patients with human immunodeficiency virus (HIV), 
predominantly in patients who are not receiving antiretroviral therapy. On the other hand, the evaluation and management of patients with HIV 
admitted with altered mental status and abnormal neurologic examination is a challenging issue due to the non-specific nature of signs and 
symptoms. Cytomegalovirus (CMV) associated neurological disorders are rare in patients with HIV; however, in some cases it may lead to rapidly fatal 
encephalitis. Another very serious HIV-related manifestation of CMV is retinitis, which must be discerned in a clinically relevant context. We present 
a case of a middle age adult, presenting with a change in mental status and a wide array of neurological complaints, who was later diagnosed 
with HIV infection. Further clinico-radiological evaluation was conducted which revealed CMV encephalitis superimposed on a chronic ground of 
HIV-associated neurocognitive disorder. During the course of follow up, the patient developed AIDS-related invasive pulmonary aspergillosis and 
pulmonary aspergilloma, and later underwent pulmonary lobectomy in consultation with the departments of thoracic surgery and radiology. In 
conclusion, this case emphasizes the importance of multidisciplinary approach to patients with HIV who presents with various clinical features due 
to the involvement of multiple organ systems which may necessitate a tremendous amount of laboratory and radiological investigation.
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Introduction

Acquired immunodeficiency syndrome (AIDS) is one of the most 
important global health problems of the 21st century. Untreated 
HIV infection increases the risk of opportunistic infectious 
diseases (bacteria, viruses, fungi and protozoa)[1,2]. Antiretroviral 
therapy prevents the development of opportunistic infectious 
diseases. Despite the widespread and facilitated use of HIV 
testing, a significant number of people living with HIV/AIDS 
(PLWHA) are not admitted to health institutions until the late 
stages of the disease[3]. Late presentation is when a person has a 
CD4 count of less than 350 cells/mL or presents with an AIDS-
defining condition independent of CD4 count. Late presentation 
is one of the most important causes of morbidity, mortality, risk 
of disease spread and failure of antiretroviral therapy (ART)[4]. 
Late admission is more common in traumatic groups (minorities, 
drug addicts, immigrants, etc.), groups who are not sufficiently 
aware of the risk of HIV infection (elderly and heterosexuals), 
people with low socioeconomic status (low education level, 
etc.), and those who fear sociocultural stigma[5].

Case Report

A 58-year-old male was admitted to a university hospital under 
emergency conditions with complaints of weight loss, weakness, 
inability to walk, speech disorder, loss of balance, urinary and 
stool incontinence, and personality disorder. He stated that 
he had weakness and fatigue for a year. Two months ago, he 
stated that temporary inability to walk and speak developed and 
resolved spontaneously. It was learned that he smoked for 30 
packs/year, did not drink alcohol, and had incontinence in the 
last few days. Vital signs were as follows: fever 37 °C, BP: 100/70 
mmHg, pulse: 120/min. The general condition of the patient 
was evaluated as moderate, it was determined that he was 
aphasic, had no orientation to place and time, had orientation 
to person, and neck stiffness and Kernig and Brudzinski signs 
were negative. In laboratory examination, hemoglobin level 
was 8.2 g/dl and C-reactive protein (CRP) level was found to 
be four times higher than normal, and interstitial infiltrates 
were observed on direct chest X-ray. In the lung tomography 
performed thereupon, a cavity filled with fluid density in the 
left upper lobe and ground-glass opacity in the right upper 
lobe of the lung were observed (Figure 1). In the follow-up, 
when the body temperature increased to 38.5 °C, scanning for 
infectious focus was performed. Piperacillin/tazobactam and 

clarithromycin were started empirically with the diagnosis of 
pneumonia accompanied by cavitation.

Bronchoalveolar lavage (BAL) was also performed. Candida 
albicans and Streptococcus dysgalactiae grew in BAL culture. 
Acid-fast bacillus (ARB) and Mycobacterium tuberculosis 
(MTb) polymerase chain reaction (PCR) tests resulted negative 
in BAL and Sputum. In BAL examination, P. jirovecii PCR was 
positive and CMV PCR was 263000 copies/ml. In the preliminary 
diagnosis, pneumocystis pneumonia (PCP) was considered and 
trimethoprim-sulfamethoxazole was started at a dose of 15 mg/
kg/day. Methylprednisolone at a dose of 2x40 mg/day was added 
as PO2 was 61 mmHg, and caspofungin at a dose of 50 mg/day 
was added because candidal mucositis/esophagitis developed 
during the follow-up. Clarithromycin was discontinued due to 
hepatic toxicity developed on follow-up.

The patient’s pathological findings of central nervous system 
(CNS) continued. Brain computed tomography (CT) was 
performed and the patient was consulted to the neurology clinic. 
In the consultation, brain magnetic resonance imaging (MRI) was 
planned, considering that the patient’s current dementia had 
progressed. MR imaging revealed increased T2/FLAIR intensity 
consistent with encephalitis in the periventricular white matter 
of both cerebral hemispheres, left crus cerebri and pons. In 
addition, acute infarct was noted adjacent to the left part of the 
corpus callosum splenium (Figure 2). In the cerebrospinal fluid 
(CSF) examination performed for the differential diagnosis of 
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Figure 1. Cavity filled with fluid density in the upper lobe of the 
left lung and ground-glass opacities in the upper lobe of the right 
lung. 211x157 mm (72x72 DPI)

organ sisteminin tutulumuna bağlı olarak değişik klinik özellikler gösteren ve çok sayıda laboratuvar ve radyolojik inceleme gerektirebilecek HYK’lere 
multidisipliner yaklaşımın önemini vurgulamaktadır.
Anahtar Kelimeler: AIDS, fırsatçı enfeksiyonlar, ART
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CNS infection; opening pressure was normal, glucose level was 
59 mg/dl (simultaneous blood glucose level was 100 mg/dl), and 
protein level was 41 mg/dl. The results of cryptococcal capsule 
antigen test, JC PCR, CMV PCR, HSV 1&2 PCR, MTb PCR and 
HHV-6 PCR in CSF were negative. No cells were observed in the 
direct examination of CSF, but a slightly increased number of 
lymphocytes and neutrophils were observed in the examination 
of a cytospin preparation. The anti-HIV test performed during 
the immunodeficiency study was positive, HIV RNA was 3.6x107 
copies/ml, CD4 count was 13 cells/ml, and ART consisting of 
tenofovir disoproxil fumarate/emtricitabine and dolutegravir 
was added to the patient’s treatment.

In the follow-up of the patient, it was noticed that vision 
loss developed in the right eye and that the patient could not 
maintain his standing balance. The patient’s current clinical 
and brain MRI findings were evaluated and CMV encephalitis 
was considered in the preliminary diagnosis, and iv ganciclovir 
5 mg/kg/12 hours was added to his current treatment. At the 
same time, as a result of the evaluation of the ophthalmologist, 
an appearance compatible with CMV retinitis was determined. 
On the fifteenth day of his admission, the patient developed 
respiratory distress and fever, and air-fluid level was observed 
in the cavitary lesion in the left lower lobe on the chest X-ray. 
Considering lung abscess, the treatment was changed to 
meropenem 3x1 g/day. Dry cough, five-fold increase in CRP, 
and growth of Aspergillus spp. in sputum culture and new 
nodules in lung tomography were detected in the first month 
of hospitalization. With the diagnosis of invasive pulmonary 

aspergillosis, liposomal amphotericin B was started at a dose 
of 5 mg/kg.

In the patient whose serum creatinine level was previously 
normal, creatinine gradually increased to 1.35 mg/dl (GFR 58 
ml/min). Considering renal toxicity due to amphotericin B, 
amphotericin B treatment was discontinued and voriconazole 
was switched.

The patient whose general condition was stable was discharged 
with TDF/FTC+DTG + ganciclovir 2x900 mg/day+ voriconazole 
2x200 mg/day + TMP/SXT 2x1 tablets/day. The patient was 
transferred to the city where he lived to be followed up. At 
the first admission of the patient to the infectious diseases 
outpatient clinic in the city where the patient lived, CD4 count 
was 54 cells/ml, CD8 count 183 cells/ml, HIV virus load 97 copies/
ml, CMV virus load 1847 copies/ml, blood galactomannan 0.6 
ng/ml, CRP 0.662 mg/L, creatinine 1.11 mg/dl, BUN 18.3 mg/
dl, albumin 4.53 g/dl, ALT 39 U/L, AST 53 U/L, ALP 174 U/L, GGT 
222 U/L, CK 219 U/L, TG 272 mg/dl, and total cholesterol was 
148 mg/dl. His current treatment was continued orally and 
the patient was followed up with monthly outpatient clinic 
controls. In the follow-up of CMV retinitis, the ophthalmology 
department continued to check the patient every three months. 
In this period, there were always findings of CMV retinitis 
sequelae in fundus examinations repeated. Subsequently, the 
CMV PCR remained continuously suppressed. Since he had a 
previous diagnosis of invasive pulmonary aspergillosis, he was 
followed up with lung imaging in the outpatient clinic.

During the follow-up of the patient, it was observed that 
the CD4 count increased, viral replication was suppressed, 
and the patient reached the body weight before the AIDS. At 
this stage, since the patient had been using oral voriconazole 
treatment for one year without interruption and only a 
fungal ball was found in the lung tomography, voriconazole 
treatment was discontinued and the patient was planned to 
be followed up closely at outpatient clinic with intervals. At 
approximately the twenty-first month of his illness, two months 
after voriconazole was discontinued, he was admitted to our 
outpatient clinic with complaints of chills, fever, cough, and 
pink/red sputum production. His general condition was good, 
his body temperature was 37.8 °C, and other vital signs were 
stable. On lung auscultation, widespread rales were detected 
on the left side. HIV RNA and CMV DNA were negative, CD4 
count was 97 cells/ml. In the re-performed lung tomography, 
an increase in the size of the fungus ball and persistence of 
other findings were observed (Figure 3). Voriconazole treatment 
was restarted and the patient was consulted with the thoracic 
surgery clinic. Because a fungus ball was detected in the 
cavitary lesion in the upper lobe of the left lung in the thorax 
CT of the patient and hemoptysis was frequent, the patient 
underwent left upper lobectomy with a left posterolateral 

Figure 2. T2/FLAIR intensity increases consistent with encephalitis 
in the periventricular white matter, left crus cerebri and pons in 
both cerebral hemispheres. 142x138 mm (72x72 DPI)
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thoracotomy. In the postoperative period, two thoracic drains 
were applied due to the poor lung parenchyma of the patient 
and the possibility of prolonged air leakage. The patient, who 
was able to be discharged after the seventh postoperative day 
surgically, was discharged on the tenth postoperative day after 
antibiotic treatment was completed, and the patient did not 
have any complaints of hemoptysis. Voriconazole treatment 
was continued for another three months, then voriconazole 
was discontinued. Despite discontinuation of voriconazole, no 
recurrence/reinfection of invasive pulmonary aspergillosis was 
observed.

Discussion

A multidisciplinary team led by an infectious disease specialist 
should manage patients with AIDS. It was understood that 
the patient was taken to the emergency room with loss of 
consciousness. Even if disorientation, instability, aphasia and 
fever are not accompanied, CNS infections are conditions that 
should be considered in the differential diagnosis. Apart from 
CNS infection, cerebrovascular accident, metastatic or primary 
intracranial mass, paraneoplastic syndrome, autoimmune 
encephalitis, and drug toxicity should be considered. Among 
the CNS infections, meningitis, encephalitis and brain abscess 
are life-threatening diseases. Patients with CNS infection may 
present to the emergency department with symptoms such as 
headache, fever, mental status changes, and behavioral and 
personality disorders[6]. Apart from CNS infections, the patient 
also had lung infection findings. Microbiological analyzes of 
respiratory samples should be performed quickly in the patient 
presenting with a picture of lung infection. Multiplex PCR 
technology, which has been widely used in recent years, can 
identify agents within hours in upper respiratory tract swab 
samples[7]. It is critical to identify the cause of lung infection by 
performing BAL in patients who are unable to obtain a sputum 

sample or in whom it is not possible to obtain a sample with a 
swab. BAL can be used in unspecified radiological infiltration 
or hypoxemic conditions, excluding infectious diseases. BAL can 
also be used to support the diagnosis of some non-infectious 
conditions (such as diffuse alveolar hemorrhage, pulmonary 
alveolar proteinosis, eosinophilic pneumonia, hypersensitivity 
pneumonitis, interstitial lung diseases, chronic beryllium 
disease, malignancies, and asbestos exposure)[8]. Evaluation of 
such patients in terms of immunodeficiency is also important 
because the spectrum of differential diagnosis is wider in 
immunosuppressed patients (eg, toxoplasma encephalitis, 
cryptococcal meningitis, CMV encephalitis). The coexistence of 
ground glass opacity in the lung and CNS involvement suggests 
that an immune deficiency may accompany. Again, a lumbar 
puncture will be required for the differential diagnosis of CNS 
infection.

Despite the advances in ART, pulmonary diseases cause serious 
morbidity and mortality in PLWHA[9]. Most PLWHA develop 
pulmonary complications at some point in the course of 
their illness. Bacterial pneumonia, PCP, tuberculosis (TB), 
cytomegalovirus pneumonia and atypical mycobacterial 
infections are frequently sources of pulmonary problems in 
PLWHAs. Respiratory syncytial virus, influenza, parainfluenza 
virus, Aspergillus fumigatus and Cryptococcus spp. infections 
can also be seen[10]. In PLWHA, developing pulmonary infections 
are parallel to the depletion of CD4 lymphocytes[11]. Opportunistic 
infections other than TB develop especially when the CD4 count 
is below 200 cells/mL.

Rare, life-threatening infections such as CMV infection or 
invasive aspergillosis are most common when the CD4 count 
falls below 50 cells/ml[12]. Other basic features that should be 
considered in the differential diagnosis are; a history of infection 
with a risk of recurrence (eg, TB), travel to a site predisposing 
to a specific opportunistic infection (eg, histoplasmosis), 
compliance problems with combined ART and PCP prophylaxis, 
and the presence of co-morbidities[12].

Today, community-acquired bacterial pneumonia is the most 
common infection in PLWHA and is the most common reason 
for hospital admission[13]. HIV infection increases the incidence 
of bacterial pneumonia more than 10 times[14]. For this reason, it 
is vital to recommend pneumococcal vaccine to PLWHA[15]. The 
risk of community-acquired pneumonia is increased in PLWHA, 
independent of CD4 count, and is much higher in people with 
low CD4 cell counts[16]. The causative agent of 20-40% of the 
patients is Streptococcus pneumoniae[17]. The clinical picture 
of community-acquired pneumonia caused by S. pneumoniae 
is similar in PLWHA and HIV-negative individuals who are 
demographic characteristics-matched and comorbidities-
matched[18]. Haemophilus influenzae constitutes 10-15% of 
bacterial pneumonia[13]. This particularly affects advanced 

Figure 3. Increase in the size of the fungus ball. 68x48 mm 
(220x220 DPI)
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PLWHA and a subacute clinical picture is observed in 30% of 
the patients.

More than half of the patients have bilateral lung infiltration. 
Staphylococcus aureus is the third most common cause of 
bacterial pneumonia[13]. S. aureus causes septic pulmonary 
embolism due to tricuspid valve endocarditis, especially in case 
of intravenous injection.

Although there is limited information about the etiology 
and risk factors of respiratory viral infections in PLWHA, 
respiratory viruses may have a role in the development of 
pulmonary complications in these patients[19]. ART has reduced 
hospitalizations due to influenza. However, influenza is an 
important factor of respiratory tract diseases in PLWHA[19]. 
PLWHA are at risk for the development of serious complications 
related to influenza[20]. Studies show that influenza is the 
most frequently reported agent in PLWHA who present to the 
outpatient clinic with fever and acute respiratory symptoms 
during the winter period. Although the disease is generally 
mild, pulmonary complications and death due to influenza 
can be seen in PLWHA. Most pulmonary complications occur 
with bacterial superinfection. Although influenza vaccine is 
indicated for all PLWHA, not all PLWHA are vaccinated or an 
optimal response to the vaccine cannot occur in progressively 
immunosuppressed PLWHA. The diagnosis of influenza is made 
by clinical findings or RT-PCR made from respiratory secretions 
during periods of high influenza frequency.

Although the incidence of PCP has decreased thanks to the 
widespread use of ART and prophylaxis applications targeting 
PCP which is the most common opportunistic infection in the 
AIDS period[12]. PCP in PLWHA presents with fever, dry cough, 
and worsening shortness of breath. The diagnosis of PCP is much 
easier in PLWHA than in other immunosuppressed patients. With 
Gomori-Grocott or Giemsa and immunofluorescent staining, 
Pneumocystis jirovecii in BAL fluid can be demonstrated with 
90% sensitivity[21]. Histological staining of induced sputum, 
if positive, is diagnostic for PCP. Although the specificity 
of induced sputum analysis for PCP is 100%, its sensitivity is 
low (55-92%)[22]. The advantage of the PCR test is that it can 
diagnose patients whose clinical findings are compatible with 
PCP and cannot be confirmed microscopically. The disadvantage 
of the PCR test is that it cannot distinguish between colonization 
and disease due to its high sensitivity. In a meta-analysis, the 
sensitivity and specificity of the RT-PCR test were found 97% 
and 93%, respectively[23].

Pulmonary-TB (P-TB) is a common AIDS-defining infection in 
AIDS[24]. Globally, at least 1/3 of PLWHA are infected with MTb, 
and HIV infection is the biggest risk factor for TB worldwide[25]. 
In low- and middle-income countries, TB is one of the most 
common causes of death in PLWHA[13]. While P-TB presents with 

a typical clinical picture in individuals with high CD4 counts, it 
progresses with atypical radiological findings (miliary or diffuse 
alveolar infiltration without cavitation in the upper lobe) and 
extrapulmonary involvement in individuals with low CD4 count 
(<200 cells/ml). In people with low CD4 count, ARB may not be 
detected in the sputum sample. MTb PCR should be performed 
in at least one respiratory sample in all PLWHA suspected of 
having P-TB. Today, PCR is about to replace ARB staining in the 
diagnosis of TB. PCR can diagnose independently of sputum ARB 
positivity. It can also distinguish MTb from atypical mycobacteria. 
PCR can also predict resistance to anti-TB agents in a short time. 
PCR is positive in 50-80% of patients in whom ARB staining is 
negative but there is a growth of MTb in culture[26].

Interferon gamma release tests (IGST) are based on the in-vitro 
measurement of interferon gamma secreted by T cells specific 
for MTb antigens (ESAT-6, CFP-10). Because these antigens are 
specific for MTb and, more importantly, not secreted by BCG 
vaccine strains, IGST is more specific than tuberculin skin testing 
for the diagnosis of latent TB[27]. Another noteworthy point is 
that IGST can be negative in 30% of patients with active TB. 
Therefore, it should not be used as the main diagnostic tool[21]. 
Detection of mycobacterial lipoarabinomannan (LAM) antigen 
in urine has become a potential point-of-care test for the 
diagnosis of TB. LAM is a thermostable glycolipid found in 
the outer wall of mycobacterial species and is secreted from 
metabolically active bacilli. Since LAM is excreted by the 
kidneys, it can be detected in the urine. Excretion of LAM in the 
urine becomes more evident in advanced PLWHA and patients 
with disseminated TB. The urine LAM test is especially important 
for people with suspected TB but negative sputum smear 
results and for whom it is difficult to obtain a sputum sample 
regardless of HIV infection. While the sensitivity of the urine 
LAM test is between 56-85% in individuals with a CD4 count 
below 50 cells/ml, its specificity is more than 88%[28].

Non-MTb Mycobacterium spp. infections are seen with 
increasing frequency in PLWHA. Although the most common 
species is Mycobacterium avium complex (MAC), at least 12 
different species have been described[13]. Mycobacterium avium 
complex infection predominantly develops when the CD4 cell 
count is below 50 cells/ml.

The most common bilateral lower lobe infiltration compatible 
with miliary spread, in addition to alveolar or nodular infiltrates 
and hilar and/or mediastinal lymphadenopathy can be seen in 
radiological imaging of lung. A diagnosis of pulmonary disease 
is made with MAC positivity in two consecutive sputum samples, 
a favorable clinical picture, and compatible imaging findings.

The CMV infection most commonly causes retinitis and 
gastrointestinal system involvement. Lung involvement is 
rare before the CD4 cell count is very low (<50 cells/ml)[10]. In 
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addition, although CMV was detected in BAL fluid together 
with agents such as MTb and P. jirovecii; the role of CMV as a 
causative agent of pulmonary disease was not fully understood. 
BAL sampling and cytology are not specific for the diagnosis of 
CMV pneumonia. Therefore, treatment should only be considered 
in the presence of symptomatic pulmonary disease after other 
possibilities are ruled out[29]. CMV pneumonia has no globally 
accepted criteria. There are diagnostic criteria used for research 
purposes only in organ transplant and hematopoietic cancer 
patients. Diagnosis is made by demonstrating CMV from blood 
and respiratory tract samples and proving lung involvement on 
tomography in individuals with appropriate clinical status[30]. 
The utility of BAL and CMV PCR test has not been evaluated 
in HIV positive patients and patients with CMV pneumonia 
patients[31].

The incidence of endemic fungal infections is thought to 
decrease after ART[21]. Although our country is located in a 
geography where these fungi are not endemic, it should be kept 
in mind that travel-related cases can be seen. Histoplasmosis 
is the most common endemic mycosis in PLWHA. Diffuse 
histoplasmosis and coccidioidomycosis mostly develop when 
the CD4 cell count is below 100 cells/ml[10].

Cryptococcosis is most commonly seen as a diffuse disease. 
Lung is the second most common site of involvement after CNS. 
Pulmonary cryptococcosis is more acute in PLWHA than in HIV-
negative individuals[10].

Although neurological diseases caused by CMV are rare, they 
can be life-threatening and fatal. CMV can cause encephalitis, 
polyradiculitis, retinitis and rarely myelitis[32]. CMV encephalitis 
occurs with reactivation as a result of CD4 cell count less than 
50 cells/ml and usually progresses with delirium, confusion and 
focal neurological disorders. The diagnosis of CMV encephalitis is 
made by showing CMV PCR positivity in the CSF in the presence 
of a clinical course with neurological involvement compatible 
with CMV infection[33]. CMV encephalitis can be seen on MRI 
as diffuse micronodular encephalitis or ventriculoencephalitis. 
Micronodular encephalitis is characterized by multifocal, widely 
distributed micronodules in the cortex, basal ganglia, brainstem, 
and cerebellum, while ventriculoencephalitis is characterized by 
progressive ventricular enlargement, periventricular involvement, 
and increased periventricular signal on T2-weighted imaging. 
The sensitivity of PCR is 95% and the specificity is 85%. Serum 
CMV PCR may also be positive in individuals with low CD4 cell 
counts but without CMV-related neurological disease. Because 
this test has low positive predictive values, it cannot be used as 
a screening test for CMV-related diseases[21].

Although the incidence rate of progressive multifocal 
leukoencephalopathy (PML) has decreased markedly with 
the widespread use of ARTs, PML remains an important 

CNS complication of HIV[34]. Progressive multifocal 
leukoencephalopathy is a demyelinating disease that occurs 
with the reactivation of JC virus in severely immunosuppressed 
patients. Although JCV reactivation typically occurs when the 
CD4 cell count is 100 cells/ml, JCV infection can also be observed 
in conditions with high CD4 cell counts[34,35]. PML presents with 
rapidly progressive focal neurological deficit, hemiparesis, 
visual field loss, ataxia, aphasia, and cognitive impairment. 
The definitive diagnosis of PML is made by showing JCV PCR 
positivity in CSF in addition to imaging and clinical features. 
Although the specificity of the JC virus PCR test used in PML is 
98%, its sensitivity may be as low as 76%[32].

With the development and widespread use of ARTs, there has 
been a significant decrease in the severity of HIV encephalitis 
over the years, but it has been shown that even in the presence 
of ARTs, almost half of PLWHA develop mild to moderate 
neurocognitive impairment during their illness[36,37]. The clinical 
presentation of HIV encephalitis or HIV-related neurocognitive 
disorder ranges from asymptomatic or mild neurocognitive 
impairment to severe dementia[38]. HIV encephalitis typically 
presents with signs of subcortical dementia (slowing memory 
and psychomotor speed, depressive symptoms, and movement 
disorders). The diagnosis of HIV encephalitis is based on a 
combination of neuropsychiatric evaluations and radiological 
imaging.

In HIV encephalitis, focal areas with high signal intensity can 
be seen in both cerebral hemispheres, which usually begin 
unilaterally on T2-weighted images on MRI. In later phases, 
bilateral T2 hyperintense areas characterized by deep white 
matter involvement may be seen on MRI. These involvement 
areas do not create a mass effect[39]. In the brain MRI of the 
patient, T2 hyperintense lesions are observed in the bilateral 
frontoparietal subcortical deep white matter and periventricular 
white matter, and the findings are compatible with HIV 
encephalitis (Figure 4). Epidemiological studies have shown that 
ART combinations significantly reduce morbidity and mortality 
in PLWHA[40]. The life expectancy of patients who are treated 
before severe immunosuppression and do not have significant 
co-morbidities approaches that of the general population. In 
addition, ARTs used prevent the transmission of HIV. For these 
reasons, ART should be started as soon as possible in all PLWHA, 
regardless of CD4 count [41].

The radiological findings of the involvement of Aspergillus 
in the lung parenchyma vary depending on the immune 
status of the patient and the phase of the disease. In allergic 
bronchopulmonary aspergillosis, tubular-shaped density 
increases are observed mostly in the upper lobes of the 
lung, representing bronchiectasis impacted by mucus, on CT. 
Atelectatic changes can be observed. In aspergilloma, mycetoma 
is observed in the form of soft tissue density in the cavity. CT 
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images obtained in different positions (supine, prone) of the 
patient show that the mycetoma has moved within the cavity. 
There is a crescent-shaped air density between the mycetoma 
and the cavitary lesion wall. In semiinvasive aspergillosis, 
consolidations leading to necrosis and forming cavities are 
often seen. Pulmonary nodules, pleural thickening, bronchial 
wall thickening and endobronchial nodules can be observed as 
accompanying imaging findings in these patients. In invasive 
aspergillosis, on the other hand, on CT, thickening of the 
airway wall, peribronchial consolidation, an increase in density 
in the form of a budded tree view, and the classical finding, 
the ‘halo sign’, which is observed as an increase in the nodular 
consolidation area and its surrounding ground glass density are 
seen[42].

In the thorax CT of the tenth month of the first presentation of 
this patient, tubular bronchiectasis with fibrotic changes in the 
upper lobes of both lungs and a fungal ball (mycetoma) in the 
cavitary lesion in the left lung upper lobe are observed (Figure 
5).

Three main classes of drugs can be used in the treatment 
of invasive pulmonary aspergillosis: polyenes, azoles, and 
echinocandins. Most patients are given voriconazole or 
isavuconazole as initial therapy in line with current guideline 
recommendations[43]. A combination of voriconazole and an 
echinocandin is recommended in patients with severely invasive 
aspergillosis. Voriconazole has oral and intravenous forms. 
Voriconazole is used as 6 mg/kg every 12 hours on the first 

day of treatment, and then 4 mg/kg IV every 12 hours. When 
the patient is able to tolerate oral therapy, oral therapy can be 
started at 200 mg every 12 hours.

The minimum duration of treatment in invasive aspergillosis is 
between 6-12 weeks; however, this process may take months 
or even years in patients whose immune system does not 
recover[44,45].

Although there are many causes (bronchiectasis, tumor, foreign 
body, pulmonary embolism, etc.) in the differential diagnosis 
of hemoptysis in the patient with hemoptysis complaints, lung 
infections come to mind primarily in PLWHA. Tuberculosis, 
bacterial lung abscess and lung fungal infections, which are 
the reality of our country, are the first differential diagnoses 
that come to mind[46]. Hemoptysis is a serious, life-threatening 
complication of invasive aspergillosis. Erosion of the bronchial 
arteries is one of the causes of this bleeding.

Even if patients are stabilized by bronchial artery embolization, 
recurrent bleeding is common. Surgical resection is the most 
preferred treatment method, since medical treatment is also 
limited and hemoptysis is a life-threatening complication. 
However, surgery cannot be applied to all patients, since 
patients with aspergilloma generally have limited respiratory 
reserves due to underlying lung diseases, and conservative 
treatment is preferred[47,48]. Limited resections such as “wedge” 
resection can be applied, as well as wider resections such as 
lobectomy and pneumonectomy. Various surgical options 
are available, from cavernostomy or cavernomyoplasty to 
thoracomioplasty. The surgical method is determined according 
to the patient’s condition. The main point in surgery is not to 
leave any infected tissue behind in order to prevent recurrence. 
Mortality in aspergilloma surgery is up to 44%[49]. The cause of 

Figure 5. Tubular bronchiectasis with fibrotic changes in the upper 
lobes of both lungs and a fungus ball (mycetoma) in the cavitary 
lesion in the upper lobe of the left lung. 62x48 mm (220x220 DPI)

Figure 4. T2 hyperintense lesions in bilateral frontoparietal 
subcortical deep white matter and periventricular white matter. 
72x74 mm (220x220 DPI)
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mortality is bleeding that may occur during surgery, as well 
as bronchopleural fistula and empyema that may develop 
in the postoperative period[47,49]. The surgery was performed 
electively because our patient had sufficient respiratory reserve 
and effort capacity, did not have any additional disease, had 
an aspergilloma cavity as wide as 8.5 cm, and had recurrent 
hemoptysis that did not regress despite antifungal treatment.

In the surgery performed with thoracotomy, it was observed 
that the lung was widely adhered to the thoracic wall and 
diaphragmatic surface. The possible cause of adhesions was past 
infections.

In the macroscopic examination of the cross-sectional surface 
of the lung upper lobectomy material, it was observed that 
some bronchial branches were enlarged and their walls were 
thickened, and a soft, necrotic material was found in their 
lumens. In the microscopic examination of the prepared sections, 
dilatation of medium-sized bronchial branches, thickening with 
a fibroinflammatory reaction in the wall, as well as necrosis 
in the mucosa and hyphal structures and necrotic debris in 
the lumen were observed. The inflammatory reaction was 
accompanied by diffuse dystrophic calcification. In addition, 
similar necrotic calcified foci containing fungal structures were 
observed in the alveolar parenchyma. The structures observed 
were hyphae structures with wide and frequent septations, 
with smooth contours and 45 degrees angle to each other. 
These features defined for the hyphae seen (septate, smooth 
contoured and branching at 45 degrees) are compatible with 
the morphological features of other mold fungi (Fusarium, 
Scedosporium, Acremonium) that cause hyalohifomycosis as 
well as Aspergillus.

Fungal structures became evident histopathologically when 
Gomori methenamine silvering (GMS) and hematoxylin-eosin 
stains were applied (Figures 6, 7).

In our case, although fungal elements were not observed in the 
mycology laboratory during the microscopic examination of the 
tissue samples, mold growth in the culture and hyphae were 
observed in the histopathological examinations. The sensitivity 
of direct microscopy in the diagnosis of invasive mycoses is 
highly variable. It is known that the sensitivity increases with 
the use of fungi-specific dyes such as calcofluor white, GMS 
and Whey[50,51]. However; in some cases, the amount and nature 
of the incoming sample may limit the applicability of different 
processes. This patient was diagnosed as having a fungus ball 
radiologically and then lobectomy was performed. Since the 
tissue taken was very large, it might not be possible for the 
materials sent for different procedures to be homogeneous in 
terms of microorganism load. The fact that the growth was 
observed in the fungus culture after 10 days suggested that 
the amount of fungus in the sample reaching the mycology 

laboratory was low. This may also explain the false negatives in 

microscopy in the mycology laboratory. During the follow-up of 

the patient, no fungal element was found in the Gram stained 

smear made from the tissue sample; however, mold growth 

was observed on Sabouraud dextrose agar. Growing mold 

was defined morphologically as Aspergillus niger complex[50]. 

Antifungal susceptibility testing was performed according 

to the recommendations of the European Committee on 

Figure 7. Hyphae structures with regular contours and 45 degrees 
angle to each other, showing wide and frequent septations in 
hematoxylin-eosin 722x722 mm (72x72 DPI)

Figure 6. Hyphae structures with regular contours and 45 degrees 
angle to each other showing wide and frequent septations in 
Gomori methenamine silvering 629x517 mm (72x72 DPI)
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Antimicrobial Susceptibility Testing and the minimum inhibitory 
concentration values ​​obtained were as follows: amphotericin B 
0.125 mg/L (sensitive), voriconazole 1 mg/L, posaconazole 0.125 
mg/L, and itraconazole 0.25 mg/L[52].

Conclusion

Thanks to modern ART and effective treatment of opportunistic 
infections, PLWHA have achieved life expectancy comparable 
to HIV-negative people. In this article, a patient that was 
followed up with a multidisciplinary approach and resulted 
in a satisfactory manner was discussed. Early diagnosis of HIV 
infection is vital. Delays in diagnosis cause delays in treatment 
and patients present with a life-threatening condition. Our 
patient received appropriate treatment following the necessary 
investigations in the health institution where he was admitted 
with more than one opportunistic infection and was transferred 
to another center for follow-up of his treatment. The referral 
process is an important step that can lead to the disappearance 
of patients and their withdrawal from treatment. Here, the 
patient’s referral and connection to the next follow-up center 
took place under ideal conditions, and it was possible to continue 
the follow-up of the patient. Multidisciplinary teamwork was 
the main factor contributing to the success in the follow-up of 
this patient.

Ethics 

Informed Consent: Consent form was filled out by all 
participants. 

Peer-review: Externally and internally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: A.R.B., Y.B., S.U., M.Ç.S., D.G., 
S.Ç.Ö., M.R.O., S.A.A., A.Ç.İ., D.İ., S.Ü., Concept: A.R.B., Y.B., A.Ç.İ., 
Design: A.R.B., Y.B., D.G., A.Ç.İ., Data Collection or Processing: 
A.R.B., Y.B., D.G., M.R.O., A.Ç.İ., Analysis or Interpretation: A.R.B., 
Y.B., D.G., A.Ç.İ., Literature Search: A.R.B., Y.B., D.G., A.Ç.İ., Writing: 
A.R.B., Y.B., S.U., M.Ç.S., D.G., S.Ç.Ö., M.R.O., A.Ç.İ., D.İ., S.Ü.

Conflict of Interest: No conflict of interest was declared by the 
authors.

Financial Disclosure: The authors declared that this study 
received no financial support.

Kaynaklar
1.	 Bolduc P, Roder N, Colgate E, Cheeseman SH. Care of Patients With 

HIV Infection: Medical Complications and Comorbidities. FP Essent. 
2016;443:16-22.

2.	 Ioannidis J, Wilkinson D. HIV: prevention of opportunistic infections. Clin 
Evid. 2005:834-53.

3.	 Jeong SJ, Italiano C, Chaiwarith R, Ng OT, Vanar S, Jiamsakul A, Saphonn V, 
Nguyen KV, Kiertiburanakul S, Lee MP, Merati TP, Pham TT, Yunihastuti E, 

Ditangco R, Kumarasamy N, Zhang F, Wong W, Sim BL, Pujari S, Kantipong 
P, Phanuphak P, Ratanasuwan W, Oka S, Mustafa M, Durier N, Choi JY. Late 
Presentation into Care of HIV Disease and Its Associated Factors in Asia: 
Results of TAHOD. AIDS Res Hum Retroviruses. 2016;32:255-61.

4.	 Darcis G, Lambert I, Sauvage AS, Frippiat F, Meuris C, Uurlings F, Lecomte M, 
Leonard P, Giot JB, Fombellida K, Vaira D, Moutschen M. Factors associated 
with late presentation for HIV care in a single Belgian reference center: 
2006-2017. Sci Rep. 2018;8:8594.

5.	 Cheng W, Tang W, Han Z, Tangthanasup TM, Zhong F, Qin F, Xu H. Late 
Presentation of HIV Infection: Prevalence, Trends, and the Role of HIV 
Testing Strategies in Guangzhou, China, 2008-2013. Biomed Res Int. 
2016;2016:1631878.

6.	 Dorsett M, Liang SY. Diagnosis and Treatment of Central Nervous System 
Infections in the Emergency Department. Emerg Med Clin North Am. 
2016;34:917-42.

7.	 Maartens G, Griesel R, Dube F, Nicol M, Mendelson M. Etiology of Pulmonary 
Infections in Human Immunodeficiency Virus-infected Inpatients Using 
Sputum Multiplex Real-time Polymerase Chain Reaction. Clin Infect Dis. 
2020;70:1147-52.

8.	 Patel PH, Antoine M, Ullah S. Bronchoalveolar Lavage. 2021 Aug 27. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2022.

9.	 Beck JM, Rosen MJ, Peavy HH. Pulmonary complications of HIV infection. 
Report of the Fourth NHLBI Workshop. Am J Respir Crit Care Med. 
2001;164:2120-6.

10.	 Benito N, Moreno A, Miro JM, Torres A. Pulmonary infections in HIV-infected 
patients: an update in the 21st century. Eur Respir J. 2012;39:730-45.

11.	 İnkaya AÇ, Ortaç EE, Öcal S, Ünal S. HIV Positive Patient with Respiratory 
Insufficiency. FLORA. 2016;21:182-5.

12.	 Azoulay É, de Castro N, Barbier F. Critically Ill Patients With HIV: 40 Years 
Later. Chest. 2020;157:293-309.

13.	 Benito N, Rañó A, Moreno A, González J, Luna M, Agustí C, Danés C, 
Pumarola T, Miró JM, Torres A, Gatell JM. Pulmonary infiltrates in HIV-
infected patients in the highly active antiretroviral therapy era in Spain. J 
Acquir Immune Defic Syndr. 2001;27:35-43.

14.	 Feikin DR, Feldman C, Schuchat A, Janoff EN. Global strategies to prevent 
bacterial pneumonia in adults with HIV disease. Lancet Infect Dis. 
2004;4:445-55.

15.	 Türkiye Halk Sağlığı Kurumu. HIV / AIDS Tanı Tedavi Rehberi. Available from: 
https://hsgm.saglik.gov.tr/depo/birimler/Bulasici-hastaliklar-db/hastaliklar/
HIV-ADS/Tani-Tedavi_Rehberi/hiv_aids_tani_tedavi_rehberi_2013.pdf

16.	 Segal LN, Methé BA, Nolan A, Hoshino Y, Rom WN, Dawson R, Bateman 
E, Weiden MD. HIV-1 and bacterial pneumonia in the era of antiretroviral 
therapy. Proc Am Thorac Soc. 2011;8:282-7.

17.	 Barbier F, Coquet I, Legriel S, Pavie J, Darmon M, Mayaux J, Molina JM, 
Schlemmer B, Azoulay E. Etiologies and outcome of acute respiratory failure 
in HIV-infected patients. Intensive Care Med. 2009;35:1678-86.

18.	 Cillóniz C, Torres A, Manzardo C, Gabarrús A, Ambrosioni J, Salazar A, García 
F, Ceccato A, Mensa J, de la Bella Casa JP, Moreno A, Miró JM. Community-
Acquired Pneumococcal Pneumonia in Virologically Suppressed HIV-Infected 
Adult Patients: A Matched Case-Control Study. Chest. 2017;152:295-303.

19.	 Garbino J, Inoubli S, Mossdorf E, Weber R, Tamm M, Soccal P, Aubert JD, 
Bridevaux PO, Tapparel C, Kaiser L; Swiss HIV Cohort Study. Respiratory 
viruses in HIV-infected patients with suspected respiratory opportunistic 
infection. AIDS. 2008;22:701-5.

20.	 Fiore AE, Uyeki TM, Broder K, Finelli L, Euler GL, Singleton JA, Iskander 
JK, Wortley PM, Shay DK, Bresee JS, Cox NJ; Centers for Disease Control 
and Prevention (CDC). Prevention and control of influenza with vaccines: 
recommendations of the Advisory Committee on Immunization Practices 
(ACIP), 2010. MMWR Recomm Rep. 2010;59:1-62.



Bahar et al. 
A Multidisciplinary Approach to Opportunistic Infections in a Late-presenter Person Living with HIV

Mediterr J Infect Microb Antimicrob
2021;11:23

21.	 Kaplan JE, Benson C, Holmes KK, Brooks JT, Pau A, Masur H; Centers for 
Disease Control and Prevention (CDC); National Institutes of Health; 
HIV Medicine Association of the Infectious Diseases Society of America. 
Guidelines for prevention and treatment of opportunistic infections in HIV-
infected adults and adolescents: recommendations from CDC, the National 
Institutes of Health, and the HIV Medicine Association of the Infectious 
Diseases Society of America. MMWR Recomm Rep. 2009;58:1-207; quiz 
CE1-4.

22.	 Turner D, Schwarz Y, Yust I. Induced sputum for diagnosing Pneumocystis 
carinii pneumonia in HIV patients: new data, new issues. Eur Respir J. 
2003;21:204-8.

23.	 Summah H, Zhu YG, Falagas ME, Vouloumanou EK, Qu JM. Use of real-time 
polymerase chain reaction for the diagnosis of Pneumocystis pneumonia 
in immunocompromised patients: a meta-analysis. Chin Med J (Engl). 
2013;126:1965-73.

24.	 Poulakou G, Bassetti M, Timsit JF. Critically ill migrants with infection: 
diagnostic considerations for intensive care physicians in Europe. Intensive 
Care Med. 2016;42:245-8.

25.	 Swaminathan S, Padmapriyadarsini C, Narendran G. HIV-associated 
tuberculosis: clinical update. Clin Infect Dis. 2010;50:1377-86.

26.	 Dorman SE, Schumacher SG, Alland D, Nabeta P, Armstrong DT, King B, 
Hall SL, Chakravorty S, Cirillo DM, Tukvadze N, Bablishvili N, Stevens W, 
Scott L, Rodrigues C, Kazi MI, Joloba M, Nakiyingi L, Nicol MP, Ghebrekristos 
Y, Anyango I, Murithi W, Dietze R, Lyrio Peres R, Skrahina A, Auchynka 
V, Chopra KK, Hanif M, Liu X, Yuan X, Boehme CC, Ellner JJ, Denkinger 
CM; study team. Xpert MTB/RIF Ultra for detection of Mycobacterium 
tuberculosis and rifampicin resistance: a prospective multicentre diagnostic 
accuracy study. Lancet Infect Dis. 2018;18:76-84.

27.	 Pai M, Behr M. Latent Mycobacterium tuberculosis Infection and Interferon-
Gamma Release Assays. Microbiol Spectr. 2016;4.

28.	 Suwanpimolkul G, Kawkitinarong K, Manosuthi W, Sophonphan J, 
Gatechompol S, Ohata PJ, Ubolyam S, Iampornsin T, Katerattanakul P, 
Avihingsanon A, Ruxrungtham K. Utility of urine lipoarabinomannan (LAM) 
in diagnosing tuberculosis and predicting mortality with and without HIV: 
prospective TB cohort from the Thailand Big City TB Research Network. Int 
J Infect Dis. 2017;59:96-102.

29.	 Hayner CE, Baughman RP, Linnemann CC Jr, Dohn MN. The relationship 
between cytomegalovirus retrieved by bronchoalveolar lavage and 
mortality in patients with HIV. Chest. 1995;107:735-40.

30.	 Ljungman P, de la Camara R, Robin C, Crocchiolo R, Einsele H, Hill JA, 
Hubacek P, Navarro D, Cordonnier C, Ward KN; 2017 European Conference 
on Infections in Leukaemia group. Guidelines for the management of 
cytomegalovirus infection in patients with haematological malignancies 
and after stem cell transplantation from the 2017 European Conference on 
Infections in Leukaemia (ECIL 7). Lancet Infect Dis. 2019;19:e260-e72.

31.	 Tan SK, Burgener EB, Waggoner JJ, Gajurel K, Gonzalez S, Chen SF, Pinsky 
BA. Molecular and Culture-Based Bronchoalveolar Lavage Fluid Testing for 
the Diagnosis of Cytomegalovirus Pneumonitis. Open Forum Infect Dis. 
2016;3:ofv212.

32.	 Bowen LN, Smith B, Reich D, Quezado M, Nath A. HIV-associated 
opportunistic CNS infections: pathophysiology, diagnosis and treatment. 
Nat Rev Neurol. 2016;12:662-74.

33.	 Ljungman P, Boeckh M, Hirsch HH, Josephson F, Lundgren J, Nichols G, 
Pikis A, Razonable RR, Miller V, Griffiths PD; Disease Definitions Working 
Group of the Cytomegalovirus Drug Development Forum. Definitions of 
Cytomegalovirus Infection and Disease in Transplant Patients for Use in 
Clinical Trials. Clin Infect Dis. 2017;64:87-91.

34.	 Engsig FN, Hansen AB, Omland LH, Kronborg G, Gerstoft J, Laursen 
AL, Pedersen C, Mogensen CB, Nielsen L, Obel N. Incidence, clinical 
presentation, and outcome of progressive multifocal leukoencephalopathy 

in HIV-infected patients during the highly active antiretroviral therapy era: 
a nationwide cohort study. J Infect Dis. 2009;199:77-83.

35.	 Fong IW, Toma E. The natural history of progressive multifocal 
leukoencephalopathy in patients with AIDS. Canadian PML Study Group. 
Clin Infect Dis. 1995;20:1305-10.

36.	 Antiretroviral Therapy Cohort C. Life expectancy of individuals on 
combination antiretroviral therapy in high-income countries: a collaborative 
analysis of 14 cohort studies. Lancet. 2008;372:293-9.

37.	 Heaton RK, Franklin DR Jr, Deutsch R, Letendre S, Ellis RJ, Casaletto K, 
Marquine MJ, Woods SP, Vaida F, Atkinson JH, Marcotte TD, McCutchan 
JA, Collier AC, Marra CM, Clifford DB, Gelman BB, Sacktor N, Morgello 
S, Simpson DM, Abramson I, Gamst AC, Fennema-Notestine C, Smith 
DM, Grant I; CHARTER Group. Neurocognitive change in the era of HIV 
combination antiretroviral therapy: the longitudinal CHARTER study. Clin 
Infect Dis. 2015;60:473-80.

38.	 Gilden D, Nagel MA, Cohrs RJ, Mahalingam R. The variegate neurological 
manifestations of varicella zoster virus infection. Curr Neurol Neurosci Rep. 
2013;13:374.

39.	 Senocak E, Oguz KK, Ozgen B, Kurne A, Ozkaya G, Unal S, Cila A. Imaging 
features of CNS involvement in AIDS. Diagn Interv Radiol. 2010;16:193-
200.

40.	 Marschner IC, Collier AC, Coombs RW, D’Aquila RT, DeGruttola V, Fischl 
MA, Hammer SM, Hughes MD, Johnson VA, Katzenstein DA, Richman DD, 
Smeaton LM, Spector SA, Saag MS. Use of changes in plasma levels of 
human immunodeficiency virus type 1 RNA to assess the clinical benefit of 
antiretroviral therapy. J Infect Dis. 1998;177:40-7.

41.	 World Health Organization (WHO). Last accessed date: 2022 February 18. 
Available from: https://www.euro.who.int/en/health-topics/communicable-
diseases/hivaids/publications/2016/guideline-on-when-to-start-
antiretroviral-therapy-and-on-pre-exposure-prophylaxis-for-hiv-2015.

42.	 Panse P, Smith M, Cummings K, Jensen E, Gotway M, Jokerst C. The 
many faces of pulmonary aspergillosis: Imaging findings with pathologic 
correlation. Radiology of Infectious Diseases. 2016;3:192-200.

43.	 Patterson TF, Thompson GR, Denning DW, Fishman JA, Hadley S, Herbrecht 
R, Kontoyiannis DP, Marr KA, Morrison VA, Nguyen MH, Segal BH, Steinbach 
WJ, Stevens DA, Walsh TJ, Wingard JR, Young JA, Bennett JE. Practice 
Guidelines for the Diagnosis and Management of Aspergillosis: 2016 Update 
by the Infectious Diseases Society of America. Clin Infect Dis. 2016;63:e1-
e60.

44.	 Marr KA, Schlamm HT, Herbrecht R, Rottinghaus ST, Bow EJ, Cornely OA, 
Heinz WJ, Jagannatha S, Koh LP, Kontoyiannis DP, Lee DG, Nucci M, Pappas 
PG, Slavin MA, Queiroz-Telles F, Selleslag D, Walsh TJ, Wingard JR, Maertens 
JA. Combination antifungal therapy for invasive aspergillosis: a randomized 
trial. Ann Intern Med. 2015;162:81-9.

45.	 Walsh TJ, Anaissie EJ, Denning DW, Herbrecht R, Kontoyiannis DP, Marr KA, 
Morrison VA, Segal BH, Steinbach WJ, Stevens DA, van Burik JA, Wingard 
JR, Patterson TF; Infectious Diseases Society of America. Treatment of 
aspergillosis: clinical practice guidelines of the Infectious Diseases Society 
of America. Clin Infect Dis. 2008;46:327-60.

46.	 Ruiz Júnior RL, de Oliveira FH, Piotto BL, Muniz FA, Cataneo DC, Cataneo 
AJ. Surgical treatment of pulmonary aspergilloma. J Bras Pneumol. 
2010;36:779-83.

47.	 Passera E, Rizzi A, Robustellini M, Rossi G, Della Pona C, Massera F, Rocco G. 
Pulmonary aspergilloma: clinical aspects and surgical treatment outcome. 
Thorac Surg Clin. 2012;22:345-61.

48.	 Chen JC, Chang YL, Luh SP, Lee JM, Lee YC. Surgical treatment for pulmonary 
aspergilloma: a 28 year experience. Thorax. 1997;52:810-3.

49.	 Larone DH, Walsh TJMD, Hayden RT. Larone’s medically important fungi : a 
guide to identification. 6th edition. ed. Washington, DC: ASM Press, 2018.



Bahar et al. 
A Multidisciplinary Approach to Opportunistic Infections in a Late-presenter Person Living with HIV

Mediterr J Infect Microb Antimicrob
2021;11:23

50.	 Guarner J, Brandt ME. Histopathologic diagnosis of fungal infections in the 
21st century. Clin Microbiol Rev. 2011;24:247-80.

51.	 Arendrup MC, Meletiadis J, Mouton JW, Guinea J, Cuenca-Estrella M, 
Lagrou K, Howard SJ; Subcommittee on Antifungal Susceptibility Testing 
(AFST) of the ESCMID European Committee for Antimicrobial Susceptibility 
Testing (EUCAST). EUCAST technical note on isavuconazole breakpoints 

for Aspergillus, itraconazole breakpoints for Candida and updates for the 
antifungal susceptibility testing method documents. Clin Microbiol Infect. 
2016;22:571.e1-4.

52.	 The Europian Committee on Antimicrobial Susseptibility Testing (EUCAST). 
Last accessed date: 2022 Feb 20. Available from: https://www.eucast.org/

astoffungi/clinicalbreakpointsforantifungals/  


