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Complicated Pneumonia in Children: A Single Centre Experience 
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Abstract 

Background: Despite advances in health care and the avail-
ability of an anti-pneumococcal vaccine, community-acquired 
pneumonia (CAP) remains a primary cause of morbidity in 
children. Complicated pneumonia is a major cause of extend-
ed hospitalization. Finding risk factors for complex pneumonia 
can assist adapt treatment. 

Aim of Study: This study aimed to describe children hos-
pitalized with community-acquired pneumonia complicated 
by parapneumonic effusion (PPE), pleural empyema (PE), ne-
crotizing pneumonia, lung abscess, pneumothorax, and hydro-
pneumothorax. 

Patients and Methods: 70 children with complicated pneu-
monia were included from December 2022 to July 2023, docu-
mented with chest X-ray, chest computed tomography (CT), or 
ultrasound, without other comorbidities. The organisms detect-
ed by cultures and polymerase chain reaction (PCR) and their 
antibiotic sensitivity were collected. Their demographic data, 
laboratory findings, and their length of hospital stay and out-
comes were statistically analyzed. 

Results: It was observed that pleuraleffusion and necrotiz-
ing pneumonia were the commonest complications. PCR was 
better than cultures in detecting the causative organisms. Strep-
tococcus pneumonia, Klebsiella pneumonia, and Haemophilus 
influenza were the most causative bacterial organisms detected 
by PCR, and parainfluenza virus, adenovirus and rhinovirus 
were the commonest viral co-infections. 60% of patients were 
admitted to the Pediatric Intensive Care Unit (PICU) with a 
prolonged duration of overall admission median (IQR) of 20 
days (range: 7-55 days). The overall outcome was a complete 
improvement. 

Conclusion: Complicated pneumonia was associated with 
a prolonged duration of admission and a high rate of PICU ad-
mission. PCR was the best and facilitated early detection of the 
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causative organism which contributes to better antibiotic choice 
and management of the patients. 

Key Words: Complicated pneumonia – Pleural effusion – Ne-
crotizing pneumonia – PCR. 

Introduction 

COMMUNITY-ACQUIRED pneumonia (CAP) 
is the leading cause of morbidity and mortality in 
children aged 28 days to 5 years. Although most 
children with CAP recover, some experience local 
(pulmonary) or systemic problems [1]. 

Complicated community-acquired pneumonia 
(CCAP) is distinguished by severe sickness, exten-
sive hospitalization, and a lengthy disease course; 
nonetheless, most patients recover completely [2]. 

CCAP can have local or systemic complications, 
with local complications including one or more 
parapneumonic effusions, empyema, necrotizing 
pneumonia, and lung abscesses [3]. 

Systemic consequences include sepsis and sep-
tic shock, metastatic infection, multiorgan failure, 
acute respiratory distress syndrome, disseminated 
intravascular coagulation, and death [2]. 

Abbreviations: 

ALT : Alanine aminotransferase. 
AST : Aspartate aminotransferase. 
CAP : Community-acquired pneumonia. 
CCAP : Complicated community-acquired pneumonia. 
CRP : C-reactive protein. 
CT : Computed tomography. 
CXR : Chest X-ray. 
LDH : Lactate dehydrogenase. 
PICU : Pediatric intensive care unit. 
TLC : Total leukocytic count. 
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In developed countries, a decrease in pneumo-
coccal disease was widely observed after the intro-
duction of the seven-valent pneumococcal vaccine 
(PCV7) [4]; however, some observed an increase in 
children with CAP complicated by effusion/empye-
ma (cCAP) during this period [5], which may have 
been triggered by the H1N1 influenza pandemic. 

Later, the 13-valent pneumococcal vaccination 
(PCV13) was released, which led to a decrease in 
pediatric CCAP in some jurisdictions [6], but not in 
others [7]. In this context, we aim to describe chil-
dren hospitalized with community-acquired pneu-
monia complicated who were previously complete-
ly healthy. 

Patients and Methods 

This is a prospective, single-center, cohort 
study, conducted on 70 pediatric patients complain-
ing of complicated pneumoniae.g. lung abscess, 
pleural effusion, empyema, necrotizing pneumonia 
from the Ches unit and Emergency Department of 
Children’s Hospital, Ain Shams University, Cai-
ro, Egypt from December 2022 to July 2023. The 
study got ethical approval (number FMASU MS 
801/2022) from the Research Ethics Committee at 
Ain Shams University, Faculty of Medicine. A writ-
ten informed consent was obtained from each par-
ticipant’s parents or legal guardian before the start. 
Children were excluded if they had any of the fol-
lowing: cystic fibrosis, chronic lung disease, trache-
ostomy, congenital heart disease, history of repeated 
aspiration or velopharyngeal incompetence, malig-
nancy, conditions requiring treatment with immune 
suppressants, primary immunodeficiency, advanced 
Human Immunodeficiency Virus (HIV) infection, 
chronic renal dysfunction, chronic hepatic dysfunc-
tion.A thorough medical history of each participant 
was obtained, including the clinical symptoms, 
duration of hospital admission, pediatric intensive 
care unit (PICU) admission, and outcome (resolved, 
residuals, surgery, or death). In addition, partici-
pants underwent physical examination, including 
meticulous general examination with vital signs, 
anthropometric measurements (weight and height) 
plotted on Z-score, chest auscultation, and grades of 
respiratory distress (RD) [tachypnea (grade 1 RD), 
intercostal retractions (grade 2 RD), grunting (grade 
3 RD), cyanosis (grade 4 RD)]. 

From hospital records, data of chest X-ray (CXR) 
and computed tomography (CT) examinations were 
collected. In addition, laboratory examinations were 
done according to the standard methods at the Cen-
tral Laboratories of Ain Shams University Hospi-
tals, including complete blood count (CBC) with 
differential count analysis, arterial blood gases, 
C-reactive protein (CRP), liver function tests, renal 
function tests, microbiological culture examinations 
(blood, sputum, pleural effusion),polymerase chain 
reaction (PCR) and biochemical pleural effusion  

analysis [glucose, protein, lactate dehydrogenase 
(LDH), albumin]. 

Statistical analysis: 
The Statistical Package for Social Sciences, 

version 23.0 (SPSS Inc., Chicago, Illinois, USA), 
was used to analyze the recorded data. When the 
distribution of the quantitative data was parametric 
(normal), it was shown as mean ± standard devia-
tion (SD) and ranges; non-parametric (non-normally 
distributed) variables were shown as median with 
inter-quartile range (IQR). Additionally, percentages 
and numbers were used to represent qualitative data. 

Results 

The study included 70 pediatric patients with 
complicated pneumonia; they were admitted to the 
Chest unit and Emergency Department of the Chil-
dren’s Hospital. The median age of the study sub-
jects was 54 months, 51.4% were males and 48.0% 
were females, mean birth weight was 2.93±0.31 Kg, 
and residency was in urban areas more than in rural 
areas (65.7% and 34.3% respectively). 80% of the 
mothers of the children were high-school educated, 
71.4% of the children were breastfed and 45.7% 
were exposed to passive smoking (Table 1). 

Table (1): Demographic data of the study group. 

Personal data (n=70) 

Age (months): 
Median (IQR) 54 (30-72) 
Range 8-156 

Sex (N, %): 
Male 36 (51.40%) 
Female 34 (48.60%) 

Birth Weight (Kg): 
Mean ± SD 2.93±0.31 
Range 1.8-3.5 

Residency (N, %): 
Urban 46 (65.70%) 
Rural 24 (34.30%) 

Maternal education (N,%): 
High school 56 (80.00%) 
Middle school 6 (8.60%) 
Illiterate 8 (11.40%) 

Feeding (N,%): 
Breastfeeding 50 (71.40%) 
Artificial feeding 6 (8.60%) 
Breast & artificial feeding 14 (20.00%) 

Passive smoking (N,%): 
Yes 32 (45.70%) 
No 38 (54.30%) 

Using: One-way Analysis of Variance test was performed for Mean ± 
SD. 

Kruskal–Wallis was performed for Median (IQR). 
x

2
: Chi-square test for Number (%) or Fisher’s exact test, when ap- 

propriate. 
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Regarding symptoms and signs, 100% were 
complaining of fever, anorexia, and malaise, while 
94.3% were complaining of cough, 22.9% abdom-
inal pain, 17.1% chest pain, 37.1% vomiting, and 
25.7% diarrhea (Table 2). 

Table (2): Signs and symptoms of the study group. 

Sign and symptoms (n=70) 

Fever (N,%) 70 (100.0%) 
Cough (N,%) 66 (94.3%) 
Anorexia (N,%) 70 (100.0%) 
Malaise (N,%) 70 (100.0%) 
Abdominal pain (N,%) 16 (22.9%) 
Chest pain (N,%) 12 (17.1%) 
Vomiting (N,%) 26 (37.1%) 
Diarrhea (N,%) 18 (25.7%) 

x
2
: Chi-square test for Number (%) or Fisher’s exact test, when ap-

propriate. 

Regarding examination, the mean O2 saturation 
at room air was 91.26±4.45%; the mean respirato-
ry rate was 50.46±13.39 breath/min, the mean heart 
rate was 134.51±20.91 beats/min, the mean temper-
ature was 38.75±0.67˚C. (Table 3). 

Table (3): Examination in the study group. 

Examination (n=70) 

O2 Saturation% in room air: 
Mean ± SD 91.26±4.45 
Range 80-99 

Respiratory rate (cycle/min.): 
Mean ± SD 50.46±13.39 
Range 24-96 

Heart rate (beat/min.): 
Mean ± SD 134.51±20.91 
Range 100-180 

Tachycardia 42 (60.00%) 
Normal heart rate 28 (40.00%) 

Temperature (° Celsius): 
Mean ± SD 38.75±0.67 
Range 37.5-40 

Signs of Respiratory distress: 
Tachypnea 70 (100.00%) 
Retractions 70 (100.00%) 
Grunting 54 (77.10%) 
Cyanosis 12 (17.10%) 

Using: One-way Analysis of Variance test was performed for Mean±SD. 
x
2
: Chi-square test for Number (%) or Fisher’s exact test, when ap-

propriate. 

Regarding anthropometric measures 50% were 
normal weight, 5.7% were overweight and 22.9% 
were underweight. Regarding height 51.4% were 
normal and 48.6% were stunted (Table 4). 

Table (4): Anthropometric measures in the study group. 

Examination (n=70) 

Weight (kg): 
Median (IQR) 16 (12-21) 
Range 9.5-50 

Z-score weight for age: 
Median (IQR) -0.51 (-0.97-0.11) 
Range -3.65-1.9 
Normal weight 50 (71.40%) 
Overweight 4 (5.70%) 
Underweight 16 (22.90%) 

Height (cm): 
Mean ± SD 101.31±23.90 
Range 70-159 

Z-score height for age: 
Median (IQR) -1.09 (-2.03-0.27) 
Range -4.35-0.5 
Normal height 36 (51.40%) 
Stunted 34 (48.60%) 

Using: One-way Analysis of Variance test was performed for Mean±SD. 

Kruskal–Wallis was performed for Median (IQR). 

x
2
: Chi-square test for Number (%) or Fisher’s exact test, when ap-

propriate. 

Among the studied children, 32 cases had pleu-
ral effusion only, 2 cases had lung abscess, 2 cas-
es had pleural effusion with lung abscess, 14 cases 
had pleural effusion with necrotizing pneumonia, 
12 cases had hydropneumothorax with necrotizing 
pneumonia, 6 cases had pneumothorax with ne-
crotizing pneumonia and 2 cases had hydropneu-
mothorax. 

The organisms detected by blood, sputum, and 
pleural fluid bacterial cultures are demonstrated in 
(Table 5). PCR results revealed the organisms in 64 
(91.4%) patients, only 6 (8.6%) patients had nega-
tive results of PCR. Polyinfections were common in 
the studied children (54.3%), while mono-infection 
was (40%) 5.7% of the samples were negative in 
both bacterial cultures and PCR so we cannot deter-
mine the causative organism nor differentiate poly 
and mono-infection (Table 6). 
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Table (5): Cultures results among the studied patients of com-
plicated pneumonia. 

Cultures (n=70) 

Blood culture: 
No growth 52 (74.30%) 
Acinetobacter spp. 4 (5.70%) 
Staphylococcus coagulase negative 4 (5.70%) 
Enterococci 2 (2.90%) 
Klebsiella pneumonia 2 (2.90%) 
Staphylococcus hominis 2 (2.90%) 
Staphylococcus heamolyticus 2 (2.90%) 
Streptococcus pneumonia 2 (2.90%) 

Sputum culture: 
No growth 54 (77.10%) 
Klebsiella pneumonia 6 (8.60%) 
E.coli 4 (5.70%) 
Candida albicans 2 (2.90%) 
Acinetobacter spp. (MDR) 2 (2.90%) 
Pseudomonas aerogenosa 2 (2.90%) 

Pleural fluid culture: 
No growth 48 (88.90%) 
Pseudomonas & klebsiella (MDR) 2 (3.70%) 
Streptococcus Viridans 2 (3.70%) 
Streptococcus Pneumonia 2 (3.70%) 

*MDR: Multidrug resistance. 

Table (6): Respiratory panel PCR distribution among the stud-
ied children of complicated pneumonia. 

PCR (n=70) 

Streptococcus pneumonia 32 (45.70%) 
Parainfluenza virus 12(17.10%) 
Klebsiella pneumonia 10 (14.30%) 
Haemophilus influenza 10 (14.30%) 
Adenovirus 10 (14.30%) 
Rhinovirus 10 (14.30%) 
Acinetobacter 4 (5.70%) 
Influenza B 4 (5.70%) 
Enterovirus 4 (5.70%) 
Pseudomonas aerogenosa 2 (2.90%) 
Staphylococcus aureus 2 (2.90%) 
Moraxella catarrhalis 2 (2.90%) 
RSV 2 (2.90%) 
Human Boca virus 2 (2.90%) 
Negative 6 (8.60%) 

*RSV: Respiratory syncytial virus. 
*PCR: Polymerase chain reaction. 

Regarding the management of illness, 60% of 
the patients were admitted to PICU, 77.1% of them 
were on nasal prong, 11.4% on high flow nasal can-
nula, 2.9% on CPAP, and 8.6% did not need sup-
port. Regarding the outcome 85.7% were complete-
ly improved, 11.4% had residual pleural thickening 
for follow-up and 2.9% had undergone surgery. 
The duration of admission was long with a median 
(IQR) of 20 days (ranging from 7-55 days) (Table 
7). According to laboratory results, 80% of patients 
were anemic, mean ± SD 10.05±1.64, and 20% 
were normal hemoglobin levels. 71.4% had hypoal-
buminemia, CRP was high with a median (IQR) 167 
(97-332.7) mg/dl. (Table 8). 

Table (7): The management of children with complicated pneu-
monia. 

(n=70) 

PICU (N,%): 

Yes 42 (60.00%) 

No 28 (40.00%) 

Ventilation Support (N,%): 

Nasal prong 54 (77.10%) 

High-flow nasal cannula 8 (11.40%) 

CPAP 2 (2.90%) 

Mechanical ventilation 0 (0.00%) 

Non 6 (8.60%) 

Outcome (N,%): 

Improved 60 (85.70%) 

Residual pleural thickening for follow-up 8 (11.40%) 

Surgery 2 (2.90%) 

Died 0 (0.00%) 

Duration of admission “days”: 

Median (IQR) 20 (15-26) 

Range 7-55 

Using: U=Mann-Whitney test for Non-parametric data “Median (IQR)”. 

x
2
: Chi-square test for Number (%) or Fisher’s exact test, when appro-

priate. 
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Table (8): Laboratory results of children with complicated 
pneumonia. 

Hemoglobin (g/dl): 
Mean ± SD 10.05±1.64 
Range 6.9-15.2 

Anemia 56 (80.00%) 
Normal hemoglobin 15 (20.00%) 

Total Leukocytic Count (x10^3UL): 
Median (IQR) 15 (8.8-19.4) 
Range 3-53.3 

Neutrophils (x10^3UL): 
Median (IQR) 9 (5.4-13.4) 
Range 1.6-48.6 

Normal neutrophilic count 32 (45.70%) 
Neutrophilia 38 (54.30%) 

Lymphocytes (x10^3UL): 
Median (IQR) 3 (1.8-5.2) 
Range 0.7-22 

Normal lymphocytic count 34 (48.60%) 
Lymphopenia 32 (45.70%) 
Lymphocytosis 4 (5.70%) 

Platelets (x10^UL): 
Median (IQR) 355 (245-548) 
Range 85-1171 

AST (U/L): 
Median (IQR) 26 (19-39) 
Range 12-148 

ALT (U/L): 
Median (IQR) 15 (9-27) 
Range 5-168 

Total serum proteins (g/dl): 
Mean ± SD 6.49±0.81 
Range 4.9-8 

Serum Albumin (g/dl): 
Mean ± SD 3.14±0.51 
Range 2.5-5.2 

Normal serum albumin 20 (28.60%) 
Low serum albumin 50 (71.40%) 

CRP (mg/dl): 
Median (IQR) 167 (97-332.7) 

Using: U=Mann-Whitney test for Non-parametric data “Median (IQR)”. 
t-Independent Sample t-test for Mean ± SD. 
x

2
: Chi-square test for Number (%) or Fisher’s exact test, when appro-

priate. 

Discussion 

Regarding factors that contribute to the devel-
opment of severe disease, we found that younger 
age median (IQR) 54 (30-72) months, male sex 
(51.4%), residency in urban areas (65.7%) (may be 
due to air pollution), passive smoking (45.7%) are  

associated with the development of severe compli-
cations. Another study by Sonego M et al.، discov-
ered that childhood pneumonia and clinically severe 
illness are caused by a complex combination of host 
and environmental risk factors. Infancy, lack of im-
munization, malnutrition, low maternal education, 
low socioeconomic position, and smoke exposure/ 
indoor air pollution are risk factors for the develop-
ment of community-acquired pneumonia [8]. 

Sixty percent of our patients were admitted to 
PICUand the median (IQR) duration of their hos-
pital admission was 20 (15-26)] days. Another sin-
gle-center study by Alemayheu et al., found that 
young children were often hospitalized for pro-
longed periods at a Canadian Children’s Hospital 
because of CAP complicated by effusion/empyema 
during 2015–2019 [9]. 

Regarding anthropometric measures, we found 
that 22.9% were underweight and 48.6% were 
stunted. Lin et al., found that low anthropometric 
z scores were associated with more complications 
and prolonged length of hospital stay in children 
with severe pneumonia [10]. Another study discov-
ered that the most important risk factors for com-
plicated pneumonia were malnutrition, household 
air pollution, ambient particulate matter, and inad-
equate breastfeeding [11]. 

Regarding the symptoms, the association be-
tween anorexia and the high prevalence of compli-
cated pneumonia in pediatric patients was not ex-
plored previously well although we found that all 
our patients had anorexia [12] . Previously, Kirovski 
et al., found that acute abdominal pain was present 
in 8.5% of children with pneumonia, and prompt 
diagnosis through chest radiography was crucial to 
avoid unnecessary surgical intervention [13]. Also, 
Koochak et al.presented a case report of an adult 
patient who initially presented with abdominal pain 
and was later diagnosed with pneumonia [14]. 

The World Health Organization (WHO) defines 
pneumonia as cough, difficulty breathing, tachyp-
nea, or chest indrawing and may be treated as out-
patients. While, children with these symptoms and 
an associated “general danger sign,” such as dehy-
dration, are considered to have “severe pneumonia” 
and hospitalization is recommended [15]. The signs 
of respiratory distress in children are a critical part 
of the evaluation. Signs of respiratory distress in 
children include age-specific tachypnea, dyspnea, 
chest indrawing or retractions, grunting, nasal flar-
ing, apnea, altered mental status, or sustained hy-
poxemia (oxygen saturation less than 90%in room 
air) [16]. Shah et al., reported that hypoxemia (less 
than 96%) and increased work of breathing in-
creased likelihood ratios for radiographic pneumo-
nia (LR, 2.8 [95% CI, 2.1–3.6] and LR, 2.1 [95% 
CI, 1.6–2.7], respectively), while normal oxygen 
saturation (>96%) was a negative predictor for 
pneumonia (LR 0.47 [95% CI, 0.32–0.67]) [17]. 
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In our study, it was observed that pleural effu-
sion and necrotizing pneumonia were the common-
est complications. Among the 70 cases of compli-
cated pneumonia, 32 cases with pleural effusion, 20 
cases (63%) were injected with tissue plasminogen 
activator (Alteplase), and 4 cases only (20%) devel-
oped complications (pneumothorax) after alteplase 
injection. 

Regarding pleural fluid analysis, LDH is a 
marker of inflammation or cellular injury, so is a 
sensitive, but non-specific pathological marker [18]. 
LDH levels greater than three times the upper limit 
of normal (often >1,000U/L) are often indicative of 
pleural infection [19]. 

Regarding cultures 74.3% of blood cultures 
didn’t result in any growth, also 77.1% and 88.9% 
of sputum cultures and pleural effusion cultures re-
spectively didn’t show growth, this may be due to 
the empirical use of antibiotics before culture col-
lection. Regarding PCR results 91.4% showed pos-
itive results and 8.6% negative results which means 
that PCR is a better diagnostic tool that helps early 
detection of organisms. Pneumonia, with or without 
complications, is rarely associated with bacteremia 
[20]. In a retrospective research by Erlichman et al. 
on 144 children with complicated CAP in Jerusa-
lem, past antibiotic usage lowered the proportion 
of positive cultures from 63% to 22% [23]. Another 
retrospective study by Stankey et al., on 369 chil-
dren with empyema in North America found that 
previous antibiotic usage lowered the proportion of 
positive cultures from 67% to 30% [24]. Molecular 
diagnostic methods, which rely on DNA amplifica-
tion and gene identification, have made significant 
advances in the diagnosis of respiratory infections 
[25]. PCR also has the benefit of producing results 
and serotyping within a few hours [26]. The inability 
to separate colonizing organisms from pathogenic 
organisms limits the use of several specimens, in-
cluding induced sputum, nasopharyngeal samples, 
and oropharyngeal samples [27]. 

The sputum induction test is not an effective di-
agnostic tool for childhood CAP [28]. The Paediatric 
Infectious Diseases Society and the Infectious Dis-
ease Society of America recommend flexible bron-
choscopy with bronchoalveolar lavage for patients 
with CCAP who do not have a microbiological diag-
nosis on initial testing or are not responding to treat-
ment [29]. However, pathogenic yield is extremely 
low in a child with intact immunity [30], and this 
technology is not widely available in many centers, 
particularly in low- and middle-income countries. 

In our study, the most common bacterial or-
ganism organisms were Streptococcus pneumonia, 
Klebsiella pneumonia, Haemophilus influenza and 
Acinetobacter, and less common Pseudomonas 
aerogenosa, Staphylococcus aureus and Moraxella 
catarrhalis. The most common viral infection was  

Parainfluenza virus, Adenovirus, Rhinovirus, Flu 
B, Enterovirus, and less common RSV and Human 
Boca virus. Poly-infections accounted for 54.3% 
and mono-infections were 40% and 5.7% were 
unknown as cultures and PCR results were nega-
tive. Tran Quang et al., discovered that the positive 
RT-PCR rate was 90.5%. Viral and bacterial co-in-
fection was the most common (43.1%), followed 
by bacterial co-infection (33.7%), viral infection 
(7.4%), bacterial infection (6.3%), and the remain-
ing 9.5% was unclear. The five predominant bacte-
ria species discovered by PCR in the co-infection 
groups were Streptococcus pneumoniae, Haemo-
philus influenzae, MRSA, Moraxella catarrhalis, 
and Mycoplasma pneumoniae [31]. 

Regarding the outcome 85.7% were complete-
ly improved, 11.4% had residual pleural thickening 
for follow-up, and 2.9% had undergone surgery and 
had no mortalities. Erlichman et al. (2017) report-
ed that almost all previously healthy children with 
CCAP recover entirely, and chest radiographs and 
CT scans return to normal or improve significant-
ly within 6-9 months after discharge [23]. Another 
study by Tsai and Ku found that in comparison to 
adults, children have a low death rate from compli-
cated CAP (<0.5%) [32]. 

In our study we found that 80% of patients were 
anemic, mean ± SD 10.05±1.64g/dl. Chen et al.dis-
covered that anemia is a biomarker associated with 
poor outcomes in CAP in children, and patients with 
iron deficiency anemia (IDA) or normocytic anemia 
should be closely monitored and handled since they 
may have a greater illness severity. IDA and nor-
mocytic anemia were linked to these negative con-
sequences [33]. Conversely, Sukarno et al., recently 
did not find a correlation between hemoglobin lev-
els and severe pneumonia in children [34]. Lastly, 
Chen et al., found that anemic COVID-19 patients 
had a higher likelihood of developing severe pneu-
monia [33]. 

In the current study, we found that hypoalbu-
minemia is a common association in 71.4% of 
patients with complicated community-acquired 
pneumonia. This percentage points to severe in-
flammation and potential liver dysfunction, indicat-
ing a more intense inflammatory response in com-
plicated pneumonia. Monitoring and addressing 
hypoalbuminemia are vital, impacting fluid balance 
and immune function, necessitating targeted nutri-
tional and medical interventions. This finding was 
aligned with the Prais et al., study, which found that 
significant hypoalbuminemia is common in children 
with parapneumonic pleural effusion [35]. Large ef-
fusions are associated with low serum albumin lev-
els, which might be explained in part by a shift from 
blood to pleural fluid. Other studies by Washio et al., 
and Matsuo et al., found that hypoalbuminemia is 
associated with the acquisition and severity of com- 
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munity-acquired pneumonia [36,37]. Also, Viasus et 
al., 2013, found thatsignificantly decreased albumin 
levels are associated with increased time to clinical 
stability, prolonged hospital stay, admission to the 
ICU, mechanical ventilation, and 30-day mortality 
[38]. 

Elevated CRP (median: 167mg/dl) reflects an 
intense inflammatory response, indicating a severe 
acute phase reaction. Monitoring CRP is vital for 
treatment response evaluation and guiding thera-
peutic interventions’ duration and intensity. CRP is 
an acute-phase protein, and it is associated with the 
severity of pneumonia. For instance, Korppifound 
that higher serum CRP levels were associated with 
a complicated course in children’s pneumonia [39]. 
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