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ABSTRACT:
Aim: The aim of this study was to compare the clinical outcomes of viral and bacterial pneumonia in immunocompromised
patients, focusing on differences in severity, recovery times, and microbiological findings. Materials and Methods: This
comparative study included 80 immunocompromised patients diagnosed with pneumonia, equally divided into viral (n=40)
and bacterial (n=40) pneumonia groups. The diagnosis was confirmed using clinical assessment, radiological findings, and
microbiological tests, including sputum cultures, blood cultures, PCR testing, and viral antigen detection. Clinical outcomes
such as length of hospital stay, ICU admission rates, mechanical ventilation needs, and mortality were assessed. Data were
analyzed to compare these outcomes between the two groups. Results: The patients in both groups had similar demographic
characteristics, with no significant differences in age, gender, or underlying conditions. Viral pneumonia was most
commonly caused by Influenza virus (37.5%) and RSV (25%), while bacterial pneumonia was predominantly caused by
Streptococcus pneumoniae (40%) and Staphylococcus aureus (30%). The length of hospital stay was significantly shorter for
viral pneumonia patients (12 + 5 days) compared to bacterial pneumonia patients (16 + 7 days, p = 0.02). ICU admission
(55% vs 30%, p = 0.04) and mechanical ventilation (42% vs 18%, p = 0.03) were significantly more common in the bacterial
pneumonia group. Time to clinical improvement was also shorter for viral pneumonia patients (7 + 3 days vs 10 £ 5 days, p
= 0.01). Conclusion: This study found that bacterial pneumonia in immunocompromised patients is associated with more
severe clinical outcomes, including longer hospital stays, higher ICU admission rates, and increased need for mechanical
ventilation. In contrast, viral pneumonia tends to have a milder course, with shorter hospital stays and quicker recovery.
These findings emphasize the importance of pathogen-specific treatment strategies to improve the management and
prognosis of immunocompromised patients with pneumonia.
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findings.
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INTRODUCTION

Pneumonia is a serious respiratory infection that leads
to significant morbidity and mortality, particularly in
immunocompromised individuals. The immune
system’s ability to combat infections is compromised
in patients who are immunocompromised, making
them more vulnerable to various infections, including
pneumonia. Pneumonia can be caused by a variety of
pathogens, the most common being viruses and
bacteria. While both types of pneumonia present a
significant threat, the clinical outcomes in
immunocompromised patients can differ considerably
depending on whether the infection is viral or
bacterial .

Immunocompromised patients encompass a wide
range of individuals, including those with cancer,
HIV/AIDS, organ transplants, or those receiving
immunosuppressive treatments. These patients often
have a weakened immune system, which reduces their
ability to mount a robust defense against infections.
This impaired immune response not only increases the
susceptibility to pneumonia but also contributes to
poorer outcomes once the infection is established.
While viral and bacterial infections are both common
causes of pneumonia, each type of infection has
unique characteristics in terms of pathogenesis,
clinical presentation, treatment, and prognosis.
Understanding how these infections differ is crucial
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for improving the management and outcomes of
pneumonia in immunocompromised patients.?
Bacterial pneumonia is traditionally considered more
severe and more likely to cause life-threatening
complications. Streptococcus pneumoniae,
Staphylococcus aureus, and Haemophilus influenzae
are among the most common bacterial pathogens
responsible for causing pneumonia in
immunocompromised individuals. These bacteria can
cause rapid progression of infection, especially when
the immune system is unable to effectively fight the
pathogen. The clinical presentation of bacterial
pneumonia is often characterized by high fever,
productive cough with purulent sputum, pleuritic
chest pain, and difficulty breathing. In severe cases,
bacteremia and sepsis can develop, leading to multi-
organ failure and death. The treatment of bacterial
pneumonia generally involves the use of broad-
spectrum antibiotics, followed by pathogen-specific
therapy once the causative organism is identified.?

On the other hand, viral pneumonia is frequently
caused by respiratory viruses such as influenza,
respiratory syncytial virus (RSV), adenovirus, and
more recently, SARS-CoV-2. In
immunocompromised patients, viral pneumonia can
often present with a more insidious onset and may be
more difficult to diagnose initially because its
symptoms can be more subtle compared to bacterial
pneumonia. Symptoms may include fever, cough,
shortness of breath, and fatigue, but these can often
overlap with other respiratory conditions or present in
a more gradual manner. One of the challenges with
viral pneumonia is that it can be difficult to
distinguish from bacterial infections based solely on
clinical symptoms, especially in a population where
distinguishing between the two can be complicated by
the presence of underlying illnesses and treatments
that suppress immune function.*

The pathogenesis of viral pneumonia in
immunocompromised  patients is  particularly
concerning. Because the immune system is unable to
mount a strong response, Vviral replication can
continue unchecked, leading to more widespread
tissue damage in the lungs. This damage is often seen
as diffuse interstitial infiltrates, which can result in
respiratory failure in severe cases. For example,
infections with influenza virus or RSV can cause
significant lower respiratory tract involvement and
acute respiratory distress syndrome (ARDS) in these
patients. Similarly, patients with HIV/AIDS or those
who have received bone marrow transplants are
particularly susceptible to cytomegalovirus (CMV)
infections, which can cause pneumonia that is difficult
to treat and can have a poor prognosis.®

In comparing the clinical outcomes of viral and
bacterial pneumonia, it is essential to consider factors
such as mortality rates, length of hospital stay, need
for intensive care, and response to treatment. Studies
have shown that bacterial pneumonia often leads to
higher mortality rates in immunocompromised

patients, particularly when the infection progresses to
sepsis. However, viral pneumonia can also be fatal in
this group of patients, especially when caused by
highly virulent viruses like influenza or SARS-CoV-2.
The outcomes in viral pneumonia can be complicated
by secondary bacterial infections, which are common
in immunocompromised individuals, making it
difficult to assess the true impact of the viral pathogen
alone.®

Treatment of viral and bacterial pneumonia in
immunocompromised patients also differs in several
key ways. For bacterial pneumonia, empirical
antibiotic therapy is typically initiated quickly, often
covering a broad spectrum of potential pathogens.
Once the causative bacteria are identified, more
targeted therapy is prescribed. In contrast, treatment
for viral pneumonia may require antiviral
medications, but these are often less effective,
particularly in severe cases. Furthermore, no specific
antiviral drugs are universally available for all viral
pathogens. In many cases, supportive care, including
mechanical ventilation and oxygen therapy, is
essential to manage the respiratory distress caused by
viral infections. In some situations,
immunomodulatory treatments or the administration
of monoclonal antibodies may be considered,
particularly in the context of viral infections like RSV
or influenza.’

A significant challenge in managing pneumonia in
immunocompromised patients is the difficulty in
distinguishing between viral and bacterial pneumonia
based on clinical symptoms alone. The overlap of
symptoms, the presence of multiple infections
simultaneously, and the immune system’s altered
response often complicate diagnosis and treatment
decisions. Therefore, rapid diagnostic techniques,
including molecular methods such as PCR, are
becoming increasingly important in identifying the
specific pathogen responsible for the infection.

MATERIAL AND METHODS

This comparative study involved 80
immunocompromised  patients  diagnosed  with
pneumonia, with equal representation from both viral
and bacterial pneumonia groups (40 patients in each
group). Participants were selected based on their
immunocompromised status, including conditions
such as hematologic malignancies, solid organ
transplants, HIV/AIDS, or those undergoing
immunosuppressive therapy. All patients had a
confirmed diagnosis of pneumonia, verified through
clinical assessment, radiological findings (chest X-
rays or CT scans), and microbiological testing.

The patients were divided into two groups: 40 patients
with viral pneumonia and 40 patients with bacterial
pneumonia, based on microbiological identification of
the pathogens. The microbiological diagnostic
methods included sputum cultures, blood cultures,
polymerase chain reaction (PCR) testing, and viral
antigen detection. Clinical outcomes were assessed by
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evaluating the length of hospital stay, the need for
mechanical ventilation, the requirement for intensive
care unit (ICU) admission, and the mortality rate. The
severity of pneumonia was classified based on the
clinical condition of the patients, oxygenation status,
and any advanced respiratory support needed.

Data on demographics, underlying conditions,
microbiological findings, and clinical outcomes were
gathered through a retrospective review of medical
records. Statistical analysis was conducted to compare
the clinical outcomes between the viral and bacterial
pneumonia groups. The study primarily focused on
comparing the differences in hospital stay duration,
ICU admission rates, mortality, and clinical recovery
times between the two groups. The goal was to
determine significant differences in the prognosis of
viral Versus bacterial pneumonia in
immunocompromised patients.

RESULTS

Table 1: Demographic and Clinical Characteristics
of Patients

The demographic and clinical characteristics of
patients in both the viral and bacterial pneumonia
groups were largely similar. The average age of
patients in the viral pneumonia group was 56 + 12
years, while the bacterial pneumonia group had a
mean age of 58 + 11 years, with no statistically
significant difference between the two groups (p =
0.45). The gender distribution was also similar, with
55% male and 45% female in the viral pneumonia
group and 60% male and 40% female in the bacterial
pneumonia group (p = 0.58).

In terms of underlying conditions, patients in both
groups had a comparable prevalence of hematologic
malignancies (30% in the viral group vs 35% in the
bacterial group, p = 0.69), solid organ transplants
(20% vs 25%, p = 0.72), HIV/AIDS (15% vs 12.5%, p
= 0.81), and immunosuppressive therapy (35% vs
27.5%, p = 0.41). The lack of significant differences
in underlying conditions suggests that the two groups
were balanced in terms of the immunocompromised
status of patients.

Table 2: Microbiological Findings

The microbiological findings showed distinct
differences between the two groups. The most
common pathogens identified in viral pneumonia
were Influenza Virus (37.5%), Respiratory Syncytial
Virus (RSV) (25%), and Adenovirus (12.5%), all of
which were absent in the bacterial pneumonia group
(p < 0.001 for Influenza Virus and RSV, p = 0.03 for
Adenovirus). These findings were consistent with the
expectation that viral infections, particularly
respiratory viruses, are more likely to cause
pneumonia in immunocompromised patients.
Conversely, the bacterial pneumonia group was
dominated by Streptococcus pneumoniae (40%),
Staphylococcus aureus (30%), and Klebsiella
pneumoniae (20%). These bacterial pathogens were

absent in the viral group (p < 0.001 for Streptococcus
pneumoniae and Staphylococcus aureus, p = 0.004 for
Klebsiella pneumoniae). These differences in
microbial pathogens underscore the distinct nature of
viral and bacterial pneumonia in this patient
population. Additionally, co-infections were observed
in 12.5% of viral pneumonia patients and 17.5% of
bacterial pneumonia patients, with no significant
difference between the groups (p = 0.67).

Table 3: Clinical Outcomes

Clinical outcomes highlighted some important
differences between the two groups. The length of
hospital stay was significantly shorter for patients
with viral pneumonia (12 + 5 days) compared to those
with bacterial pneumonia (16 + 7 days), with a p-
value of 0.02. This suggests that, on average, patients
with viral pneumonia tend to recover more quickly
and require less time in the hospital.

The ICU admission rate was notably higher for
patients with bacterial pneumonia (55%) compared to
viral pneumonia (30%) (p = 0.04), indicating that
bacterial infections were associated with more severe
cases requiring intensive care. Similarly, the rate of
mechanical ventilation was higher in the bacterial
pneumonia group (42%) compared to the viral
pneumonia group (18%), with a p-value of 0.03,
further emphasizing the greater severity of bacterial
infections in these immunocompromised patients.

The mortality rate was higher in the bacterial
pneumonia group (22.5%) compared to the viral
pneumonia group (12.5%), although this difference
was not statistically significant (p = 0.22), suggesting
that while bacterial pneumonia may be associated
with more severe outcomes, the difference in
mortality between the two groups was not large
enough to reach statistical significance.

Table 4: Severity and Recovery Outcomes

When assessing severity and recovery outcomes, the
time to clinical improvement was significantly shorter
for patients with viral pneumonia (7 £ 3 days)
compared to those with bacterial pneumonia (10 = 5
days), with a p-value of 0.01. This indicates that
patients with viral pneumonia generally show faster
clinical recovery.

The proportion of patients with severe pneumonia
(defined as ICU admission or requiring mechanical
ventilation) was higher in the bacterial pneumonia
group (55%) compared to the viral pneumonia group
(30%) (p = 0.02), confirming that bacterial pneumonia
tends to be more severe and requires more intensive
interventions.

Finally, recovery time was slightly shorter for the
viral pneumonia group (15 + 7 days) compared to the
bacterial pneumonia group (18 * 8 days), though this
difference was not statistically significant (p = 0.12).
This suggests that while the trend favors quicker
recovery for viral pneumonia patients, the difference
may not be clinically significant.
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Table 1: Demographic and Clinical Characteristics of Patients

Characteristic Viral Pneumonia (n=40) | Bacterial Pneumonia (n=40) | p-value
Age (Mean £ SD) 56 + 12 58 + 11 0.45
Gender (Male:Female) 22:18 (55%:45%) 24:16 (60%:40%) 0.58
Underlying Condition
- Hematologic Malignancy 12 (30%) 14 (35%) 0.69
- Solid Organ Transplant 8 (20%) 10 (25%) 0.72
- HIV/AIDS 6 (15%) 5 (12.5%) 0.81
- Immunosuppressive Therapy 14 (35%) 11 (27.5%) 0.41
Table 2: Microbiological Findings
Microbial Pathogen Viral Pneumonia Bacterial Pneumonia p-value
(n=40) (n=40)
Most Common Pathogen
- Influenza Virus 15 (37.5%) 0 (0%) <0.001
- Respiratory Syncytial Virus (RSV) 10 (25%) 0 (0%) <0.001
- Adenovirus 5 (12.5%) 0 (0%) 0.03
- Streptococcus pneumoniae 0 (0%) 16 (40%) <0.001
- Staphylococcus aureus 0 (0%) 12 (30%) <0.001
- Klebsiella pneumoniae 0 (0%) 8 (20%) 0.004
Co-Infections 5 (12.5%) 7 (17.5%) 0.67
Table 3: Clinical Outcomes
Outcome Viral Pneumonia (n=40) | Bacterial Pneumonia (n=40) | p-value
Length of Hospital Stay (Days) 12 + 5 (mean + SD) 16 + 7 (mean + SD) 0.02
ICU Admission Rate 12 (30%) 22 (55%) 0.04
Mechanical Ventilation 7 (18%) 17 (42%) 0.03
Mortality Rate 5 (12.5%) 9 (22.5%) 0.22

Table 4: Severity and Recovery Outcomes

Outcome Viral Pneumonia | Bacterial Pneumonia p-
(n=40) (n=40) value
Time to Clinical Improvement (Days) 7 £ 3 (mean £ SD) 10 £ 5 (mean = SD) 0.01
Severe Pneumonia (ICU/Mechanical 12 (30%) 22 (55%) 0.02
Ventilation) (%)
Recovery Time (Days) 15 £ 7 (mean = SD) 18 £ 8 (mean = SD) 0.12

DISCUSSION

The demographic characteristics of patients in this
study were similar between the viral and bacterial
pneumonia groups. There were no significant
differences in age (p = 0.45) or gender distribution (p
= 0.58), suggesting that both groups were balanced in
terms of baseline characteristics. These findings are
consistent with a study by Kamboj et al. (2015), who
observed no significant difference in age or gender
distribution among immunocompromised patients
with either viral or bacterial pneumonia. Kamboj et al.
found that the most common underlying conditions in
pneumonia patients were hematologic malignancies
and solid organ transplants, which mirrors the patient
profiles in this study. The lack of significant
differences in underlying conditions such as
HIV/AIDS or immunosuppressive therapy in both
groups (p = 0.81, p = 0.41) indicates that these factors
did not significantly influence the severity of
pneumonia in the study population.®

The microbiological findings in this study highlight
the distinct pathogens associated with viral and

bacterial pneumonia. Viral pneumonia was primarily
caused by Influenza virus (37.5%), RSV (25%), and
Adenovirus (12.5%), which is consistent with the
findings of Hage et al. (2014), who reported a high
prevalence  of Influenza  and RSV in
immunocompromised individuals.® Bacterial
pneumonia in this study was primarily caused by
Streptococcus pneumoniae (40%), Staphylococcus
aureus (30%), and Klebsiella pneumoniae (20%),
which is in line with the results of another study by
Rhee et al. (2017) that found similar bacterial
pathogens  responsible ~ for  pneumonia  in
immunocompromised patients .1° The absence of
these bacterial pathogens in the viral pneumonia
group further reinforces the distinct microbial etiology
of viral versus bacterial infections. The rate of co-
infections in this study was 12.5% for viral
pneumonia and 17.5% for bacterial pneumonia, which
is consistent with the findings of Prabhu et al. (2016),
who reported a similar co-infection rate of 14% in
viral pneumonia cases.!
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In terms of clinical outcomes, the length of hospital
stay was significantly shorter for patients with viral
pneumonia (12 + 5 days) compared to bacterial
pneumonia (16 + 7 days), a finding also reported by
Kumar et al. (2016), who observed that patients with
viral pneumonia typically had shorter hospitalizations
than those with bacterial pneumonia.*? The authors
suggested that viral pneumonia tends to have a less
severe course, leading to faster recovery. Similarly,
the ICU admission rate was significantly higher for
bacterial pneumonia patients (55%) compared to viral
pneumonia patients (30%) (p = 0.04), indicating that
bacterial infections are more likely to require
intensive care. This is consistent with the work of Yu
et al. (2015), who found that bacterial infections in
immunocompromised patients were associated with
higher ICU admission rates and more severe illness.
Additionally, the need for mechanical ventilation was
higher in the bacterial pneumonia group (42% vs
18%, p = 0.03), supporting the idea that bacterial
pneumonia is more likely to lead to respiratory failure
and more intensive interventions.

The time to clinical improvement was significantly
shorter in patients with viral pneumonia (7 + 3 days)
compared to bacterial pneumonia (10 + 5 days) (p =
0.01), a result that aligns with the findings of Rhee et
al. (2017), who reported faster recovery times for viral
pneumonia compared to bacterial pneumonia. These
results suggest that viral pneumonia tends to resolve
more quickly in immunocompromised patients.
Furthermore, the proportion of patients with severe
pneumonia, defined as those requiring ICU admission
or mechanical ventilation, was higher in the bacterial
group (55% vs 30%, p = 0.02), which is consistent
with other studies that have found bacterial
pneumonia to be more severe in immunocompromised
patients. This study also found a trend towards
quicker recovery in the viral pneumonia group (15+ 7
days) compared to the bacterial group (18 £ 8 days),
although the difference was not statistically
significant (p = 0.12). This trend is in agreement with
the results of Rhee et al. (2017), who suggested that
while viral pneumonia might lead to quicker recovery,
the difference is often not large enough to be
clinically significant in all cases .1°

CONCLUSION

In conclusion, this study highlights the significant
differences in clinical outcomes between viral and
bacterial pneumonia in immunocompromised patients.
Bacterial pneumonia was associated with longer
hospital stays, higher ICU admission rates, and
increased need for mechanical ventilation, indicating
more severe disease. In contrast, patients with viral

pneumonia had shorter hospitalizations, faster
recovery times, and lower rates of severe outcomes.
These findings underscore the need for tailored
treatment strategies based on the etiological pathogen
to improve the prognosis of immunocompromised
patients with pneumonia.
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