
Discussion:
Pneumocystis pneumonia (PCP), caused by Pneumocystis jirovecii, is a life-threatening fungal infection that primarily  
affects immunocompromised individuals, particularly those with HIV/AIDS. Diagnosing PCP is challenging, as  
traditional methods like microscopy and PCR often require invasive specimens, such as biopsies or bronchoalveolar 
lavage (BAL), which are difficult to obtain. Consequently, non-invasive biomarkers like (1g3)-b-D-Glucan (BDG) have 
gained attention for their ability to facilitate quicker PCP diagnosis without the need for invasive procedures. BDG,  
a polysaccharide found in the cell walls of many pathogenic fungi, including P. jirovecii, acts as an indirect marker of  
infection. The Fungitell® assay, commonly used to measure serum BDG levels, has demonstrated its value in  
diagnosing suspected PCP, and was included in the European Conference on Infections in Leukaemia (ECIL)  
guidelines in 2016 (Alanio et al., 2016).

A major advantage of the Fungitell assay for diagnosing PCP is its ability to use a simple serum sample, which is  
especially beneficial for HIV-positive patients with conditions that complicate the collection of deep-respiratory  
samples (Alanio et al., 2016). This is particularly important in resource-limited settings where access to specialized 
equipment for real-time PCR or invasive sampling techniques is limited. BDG testing utilizes readily available serum, 
reducing the need for complex procedures and increasing accessibility in these settings.
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Fungitell® Bulletins are intended as technical advisory communications and as such are disseminated to the general public in order to highlight the 
significance of (1g3)-b-D-Glucan on human health. These communications do not promote a specific drug, therapy nor make any representation 
or suggestion concerning the suitability or effectiveness of a particular drug or therapy in patients harboring (1g3)-b-D-Glucan. Fungitell® is an 
adjunct diagnostic assay to be utilized in conjunction with clinical signs and symptoms for the diagnosis of invasive fungal infection. Fungitell® is 
currently 510(k) cleared for the detection of (1g3)-b-D-Glucan in human serum and should be used and interpreted only in a manner consistent 
with the current Instructions for Use.
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Pneumocystis Pneumonia in HIV Positive 
Patients
Sax et al. (2011) evaluated the Fungitell® assay in 252 HIV-
positive patients for diagnosing PCP, reporting a sensitivity of 
92%. Median BDG levels were notably higher in PCP patients 
(408 pg/mL) compared to non-PCP patients (37 pg/mL), with a 
moderate specificity of 65%, likely influenced by co-infections 
with other fungi. In an accompanying commentary, Morris and 
Mansur (2011) emphasized the significance of BDG levels in 
diagnosing HIV-associated PCP, highlighting the test’s high 
sensitivity and its value as a diagnostic tool. A meta-analysis 
by Onishi et al. (2012), which included 12 PCP-related studies, 
confirmed similar sensitivity (96%) but higher specificity (84%), 
with little variation based on HIV status. The high sensitivity of 
BDG testing enhances its ability to detect early PCP in immuno-
compromised patients, where timely diagnosis is essential for 
improving outcomes.

Furthermore, a systemic review and meta-analysis by Del Corpo 
et al. (2020), as referenced in multiple subsequent papers, 
underscores the potential of BDG testing as a non-invasive 
adjunct marker of PCP. The 23 included studies examined a  
total of 997 patients diagnosed with PCP and 3,062 controls. 
Despite significant heterogeneity across studies, a bivariate 
meta-analysis estimated BDG highest sensitivity in HIV-positive 
patients (94%), while specificity remained similar at 83%  
irrespective of HIV status.

Pneumocystis Pneumonia in HIV Negative 
Patients
BDG testing is valuable for diagnosing PCP in HIV-positive indi-
viduals, but its use in HIV-negative patients is more complex. Del 
Corpo et al. (2020) found that sensitivity in HIV-negative patients 
was 86%, slightly lower than 94% in HIV-positive cases. Rhoads 
et al. (2024) noted challenges in diagnosing PCP in HIV-negative, 
non-transplant populations, where immunosuppressive medica-
tions are the primary risk factor. These patients experience less 
severe immunosuppression, making it harder to differentiate 
PCP from other pulmonary conditions. BDG testing has largely 
replaced serum LDH for PCP diagnosis, but refining cut-off val-
ues is critical, especially in HIV-negative patients where a higher 
BDG cut-off could improve specificity.

Li et al. (2024) highlighted the need to adjust BDG thresholds 
in HIV-negative patients, where factors like blood transfusions 
and hemodialysis can elevate BDG levels. Lahmer et al. (2017) 
found that using a 275 pg/mL cut-off improved PCP diagnosis, 
increasing sensitivity to 98% and specificity to 86-88%. BDG 
levels below 80 pg/mL effectively ruling out PCP with an NPV of 
96%. However, Damiani et al. (2021) noted that BDG’s sensitivity 
is reduced in patients with hematological malignancies due to 
lower fungal loads. Szvalb et al. (2020) also observed poor cor-
relation between BDG and qPCR in HIV-negative cancer patients. 
Despite its strong NPV, BDG testing should be interpreted 
cautiously, and additional tests like qPCR or microscopy may 
be necessary to confirm or exclude PCP, especially in high-risk 
populations.

Pneumocystis Pneumonia and BDG Kinetics
The kinetics of BDG following PCP treatment may offer insights 
into its utility as a monitoring tool. Cuétara et al. (2008) showed 
that decreasing BDG levels after treatment with trimetho-
prim-sulfamethoxazole corresponded with a favorable response, 
while rising levels indicated treatment failure. However, Koga et 
al. (2011) found that, although BDG levels generally decreased 
after treatment, they did not consistently reflect disease severity 
or prognosis, with fluctuations observed even during clinical 
improvement. Larger studies would be needed to confirm these 
findings.

Closing Remarks
Fungitell® and β-D-glucan (BDG) testing represent a key advance 
in PCP diagnosis, especially in HIV-positive individuals, where its 
sensitivity and specificity are well-established. In HIV-negative 
patients, diagnostic accuracy varies, requiring careful interpreta-
tion of cut-off values and potential false positives and false neg-
atives. Despite these limitations, BDG remains a valuable tool 
for early PCP detection, particularly when invasive procedures 
aren’t feasible. Further research is needed to optimize BDG use 
across populations, especially regarding optimal cut-off values. 
BDG testing via Fungitell® offers promising potential for diagnos-
ing PCP in both HIV-positive and HIV-negative patients.
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