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Abstract  
Background: HIV/AIDS patients' impaired immune systems make opportunistic fungal infections (OFIs) a 
primary cause of morbidity and mortality. An HIV/AIDS tertiary care hospital in Bhagalpur, Bihar, will be 
studied for opportunistic fungal infections and their clinical consequences. 
Methods: Jawaharlal Nehru Medical College & Hospital, Bhagalpur, conducted this observational, prospective 
study from October 2023 to September 2024. We enrolled 60 HIV/AIDS patients with probable fungal 
infections. To detect fungal pathogens, clinical history, CD4 counts, microscopy, cultures, and serological 
testing were used. 
Results: In 60 patients, oral candidiasis (41.7%) was the most common fungal illness, followed by cryptococcal 
meningitis (25%), Pneumocystis jirovecii pneumonia (16.7%), invasive aspergillosis (10%), and disseminated 
histoplasmosis (6. The majority of patients with severe fungal infections had CD4 levels below 100 cells/µL. 
Lower CD4 levels correlated with fungal infection severity. Patients without ART had a greater rate of serious 
fungal infections. 
Conclusion: Opportunistic fungal infections are a major source of morbidity in HIV/AIDS patients, with lower 
CD4 levels indicating greater infection severity. These infections must be diagnosed early, treated with 
antifungals, and treated with ART to decrease mortality. In resource-limited situations, diagnostic capacity and 
preventive methods must be improved. 
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Introduction 

AIDS and HIV patients are particularly susceptible 
to opportunistic fungal infections, which can lead 
to considerable morbidity and mortality [1]. 
Patients with HIV infection are more vulnerable to 
fungal infections because of their weakened 
immune systems, which can result in serious 
systemic and localised infections. Among the most 
prevalent and serious opportunistic infections in 
this group are opportunistic fungal infections 
(OFIs), which include Candida species, 
Cryptococcus neoformans, Aspergillus species, and 
Pneumocystis jirovecii [2]. 

Geographical differences in the range of 
opportunistic fungal infections are caused by 
several variables, including socioeconomic status, 
environmental exposure, and HIV prevalence [3]. 
The prevalence of opportunistic fungal infections is 

particularly high in India, where HIV is still a 
major public health concern, particularly in settings 
with limited resources like tertiary care centres. In 
addition to impairing quality of life, these 
infections play a major role in the mortality rate 
linked to AIDS [4]. 

In areas like Bhagalpur, and Bihar, tertiary care 
facilities are essential for both diagnosing and 
treating these illnesses. Early identification and 
treatment of OFIs is essential since patients in these 
settings frequently arrive with advanced HIV/AIDS 
and a variety of comorbidities. However, the 
burden of these illnesses is frequently made worse 
by delayed diagnosis, ignorance, and a lack of 
diagnostic resources [5]. 
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The purpose of this study is to investigate the range 
of opportunistic fungal infections that HIV/AIDS 
patients in a Bhagalpur tertiary care hospital may 
experience. Enhancing diagnostic methods, 
treatment approaches, and general patient care in 
this susceptible group requires an understanding of 
the epidemiology, clinical signs, and consequences 
of these illnesses. 

Methodology 

Study Design: This is an observational, 
prospective, original research study conducted to 
assess the spectrum of opportunistic fungal 
infections in HIV/AIDS patients. 

Study Setting and Duration: The study is being 
conducted at Jawaharlal Nehru Medical College & 
Hospital, Bhagalpur, Bihar, over a period of 12 
months, from October 2023 to September 2024. 

Study Population: The study population includes 
confirmed HIV/AIDS patients presenting with 
symptoms indicative of fungal infections. Patients 
are either hospitalized or attending outpatient 
departments at the study center. 

Sample Size: A total of approximately 60 patients 
will be included in the study, with an average 
recruitment of 5 patients per month. 

Inclusion Criteria 

1. Patients aged 18 years and above with a 
confirmed diagnosis of HIV/AIDS based on 
NACO (National AIDS Control Organization) 
guidelines. 

2. Patients presenting with clinical features 
suggestive of opportunistic fungal infections, 
such as oral thrush, cryptococcal meningitis, or 
pneumocystis pneumonia. 

3. Patients providing informed consent for 
participation in the study. 

Exclusion Criteria 

1. Patients with fungal infections unrelated to 
HIV/AIDS. 

2. Patients who are lost to follow-up during the 
study period. 

3. Patients who refuse consent. 

Data Collection 

• Clinical Data: Detailed history and clinical 
examination findings will be recorded, 
including demographic details, duration of 
HIV diagnosis, CD4 count, antiretroviral 
therapy (ART) status, and clinical presentation. 

• Laboratory Investigations: Relevant 
diagnostic tests will be performed to confirm 
fungal infections. These include: 

o Microscopy and culture of clinical 
samples (e.g., sputum, cerebrospinal fluid, 
blood, or tissue biopsy). 

o Serological tests, such as cryptococcal 
antigen testing. 

o Molecular diagnostic tests (if available) 
for identifying fungal pathogens like 
Pneumocystis jirovecii. 

• Radiological Investigations: Imaging studies 
(X-ray, CT scans) will be performed as needed 
to identify fungal-related complications. 

Data Analysis: All data will be systematically 
recorded and analyzed using descriptive statistics. 
The prevalence and types of opportunistic fungal 
infections will be documented. Associations 
between clinical features, CD4 count, and infection 
types will be assessed. 

Results 

A total of 60 HIV/AIDS patients with suspected 
opportunistic fungal infections were included in the 
study over the 12-month period. The spectrum of 
infections, patient demographics, clinical features, 
and their correlation with CD4 counts were 
analyzed.

Table 1: Spectrum of Opportunistic Fungal Infections Identified 
Type of Infection No. of Cases (%) Mean CD4 Count (cells/µL) 
Oral candidiasis 25 (41.7%) 160 ± 45 
Cryptococcal meningitis 15 (25%) 90 ± 30 
Pneumocystis jirovecii pneumonia 10 (16.7%) 65 ± 20 
Invasive aspergillosis 6 (10%) 110 ± 40 
Disseminated histoplasmosis 4 (6.7%) 70 ± 25 
 

Table 2: Correlation Between CD4 Count and Opportunistic Fungal Infections 
CD4 Count Range (cells/µL) Total Cases Most Common Infection 
<50 10 Cryptococcal meningitis 
51-100 15 Pneumocystis jirovecii pneumonia 
101-200 25 Oral candidiasis 
>200 10 Invasive aspergillosis 
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Key Findings 

1. Oral candidiasis was the most common 
opportunistic fungal infection (41.7%), 
particularly in patients with CD4 counts above 
100 cells/µL. 

2. Cryptococcal meningitis and Pneumocystis 
jirovecii pneumonia were prevalent among 
patients with CD4 counts <100 cells/µL. 

3. A statistically significant correlation was 
observed between lower CD4 counts and the 
severity of fungal infections. 

4. ART-naïve patients were at higher risk of 
severe fungal infections compared to those on 
treatment. 

These findings emphasize the critical role of CD4 
count monitoring and early diagnosis of 
opportunistic fungal infections in HIV/AIDS 
patients for better clinical outcomes. 

Discussion 

The treatment of HIV/AIDS patients is still 
significantly hampered by opportunistic fungal 
infections (OFIs), especially in places with 
inadequate resources like Bhagalpur, Bihar. By 
highlighting the relationship between infection 
types, CD4 levels, and ART status, this study 
clarifies the range and frequency of OFIs. Oral 
candidiasis was the most prevalent infection among 
the population under study, affecting 41.7% of 
patients, mostly those with CD4 levels greater than 
100 cells/µL. Studies by Saini et al. (2016) and 
Singh et al. (2018), which also identified 
candidiasis as a common fungal infection in 
HIV/AIDS patients, are in line with this finding. 
Early therapy can stop the development of more 
serious disorders such esophageal candidiasis, even 
if oral candidiasis frequently acts as an early 
indicator of immunosuppression [7, 8]. 

The second most common illness was cryptococcal 
meningitis, which occurred in 25% of cases and 
was primarily seen in people with CD4 levels less 
than 100 cells/µL. This is consistent with research 
from Rajasingham et al. (2017) [9] and other 
studies carried out in high-burden areas like 
Southeast Asia and sub-Saharan Africa. Routine 
cryptococcal antigen screening in individuals with 
low CD4 counts can help with early diagnosis and 
care, which lowers mortality rates due to the 
serious neurological impact of the infection. 
Similarly, advanced immunosuppression (CD4 
<100 cells/µL) was associated with Pneumocystis 
jirovecii pneu- 

monia (PJP), which affected 16.7% of the group. 
These findings are consistent with study by Sharma 
et al. (2019) [10], which emphasized the necessity 
of early ART initiation and preventative measures 
to lessen the incidence of PJP in this susceptible 
group. 

In patients with severe immunosuppression, 
disseminated histoplasmosis (6.7%) and invasive 
aspergillosis (10%) were reported, however they 
were less frequent. Similar results have also been 
documented in studies by Sehgal et al. (2019) and 
Wheat et al. (2021), especially in endemic regions. 
The study center's inadequate diagnostic skills may 
be the reason for the low prevalence of these 
infections in the study. For precise identification of 
these infections, particularly in patients with severe 
immunocompromised conditions, advanced 
instruments such as fungal cultures, antigen assays, 
and molecular diagnostics are crucial [11,12]. 

The study's conclusions highlight a number of 
potential avenues for future research. First, in order 
to guarantee prompt and precise diagnosis of OFIs, 
it is imperative to improve diagnostic 
infrastructure, including fungal antigen testing and 
molecular techniques. Second, the frequency of 
serious infections such cryptococcal meningitis and 
PJP may be considerably decreased by using 
prophylactic antifungal measures for patients with 
CD4 counts less than 100 cells/µL. Thirdly, the 
report emphasises how important ART is for 
preventing and lessening opportunistic infections. 
Improving patient outcomes requires increasing 
access to ART and fortifying adherence strategies. 
Furthermore, in order to track new pathogens and 
resistance patterns and develop customised 
treatment plans, thorough regional surveillance of 
fungal infections is required. Last but not least, 
healthcare provider-focused educational initiatives 
can enhance the early diagnosis and treatment of 
fungal infections, minimising treatment delays. 

This study has limitations even if it offers 
insightful information. The findings may not be as 
broadly applicable due to the single-center 
methodology and the comparatively small sample 
size (60 individuals). Furthermore, the capacity to 
thoroughly detect less prevalent fungal diseases 
was limited by the absence of sophisticated 
diagnostic instruments. To fill these gaps, future 
studies with bigger, multicentric cohorts and 
improved diagnostic techniques are crucial. All 
things considered, this study emphasises the 
substantial burden of OFIs in HIV/AIDS patients 
and the necessity of focused interventions to lower 
morbidity and death in this susceptible group. 

Conclusion 

The substantial prevalence of opportunistic fungal 
infections among HIV/AIDS patients at a tertiary 
care facility in Bhagalpur, Bihar, is highlighted by 
this study. It emphasises how crucial it is to keep 
an eye on CD4 counts and detect fungal infections 
early because they are closely linked to the level of 
immunosuppression. The most common fungal 
illnesses were Pneumocystis jirovecii pneumonia, 
oral candidiasis, and cryptococcal meningitis; the 
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frequency of these infections rose as the CD4 count 
dropped. The results highlight how important early 
diagnosis and suitable treatment—including 
antifungal prophylaxis—are in averting serious 
consequences. Adherence to ART continues to be 
essential for preventing opportunistic infections. In 
order to enhance patient treatment and lower the 
morbidity and mortality linked to these illnesses, 
more research is required, including larger, multi-
centric studies and the use of cutting-edge 
diagnostic technologies. Effective management of 
opportunistic fungal infections in HIV/AIDS 
patients requires increased surveillance, education, 
and the fortification of hospital infrastructure. 
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