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Abstract

Necrotizing pneumonia (NP) is a severe and life-threatening complication of lung infection in children.
While rare, it can lead to catastrophic complications such as hemothorax, where blood fills the pleural
cavity. We present the case of a previously healthy 5-year-old girl who initially appeared to have a
gastrointestinal illness. Her condition rapidly evolved into a complex medical emergency involving
influenza-associated NP, which was then complicated by a sudden, massive hemothorax. Her hospital
course was further challenged by drug-induced acute kidney injury (AKI) requiring temporary
hemodialysis and the persistent mystery of negative bacterial cultures. This case highlights the
aggressive potential of NP, the critical need for vigilance when clinical signs worsen abruptly, and the
essential role of timely surgical intervention. Following an urgent thoracotomy and lung resection, the
child made a full recovery, underscoring how a multidisciplinary approach can be life-saving in these
extreme scenarios.
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Introduction

Community-acquired pneumonia is a common illness in children, and the majority of cases resolve
with appropriate antibiotic therapy. However, a small proportion of cases progress to complicated
pneumonia, which includes parapneumonic effusion, empyema, lung abscess, and necrotizing
pneumonia (NP) [1]. Necrotizing pneumonia represents one of the most severe forms, characterized
by liquefactive necrosis and cavitation of the lung parenchyma, often leading to a prolonged and
complicated clinical course [2]. Compared to uncomplicated pneumonia, NP is associated with
prolonged fever, persistently elevated inflammatory markers, and a significantly extended hospital stay

[3].

The global incidence of NP in children is rising, though it remains a rare entity. It is most commonly
linked to specific bacterial pathogens, particularly Streptococcus pneumoniae (especially serotypes 3
and 19A) and Staphylococcus aureus. The pathophysiology involves intense inflammation, thrombosis
of small pulmonary vessels, and subsequent necrosis of lung tissue. The presence of a viral co-
infection, such as influenza, can exacerbate disease severity by disrupting the respiratory epithelium
and impairing local immune defenses, thereby creating a fertile environment for bacterial
superinfection and enhancing the destructive inflammatory response [4, 7].

Among the rare but life-threatening complications of NP is hemothorax, the accumulation of blood
within the pleural space. In the context of pediatric pneumonia, hemothorax typically results from the
erosion of a pulmonary or pleural vessel secondary to the extensive parenchymal necrosis [5]. This
complication is exceptionally uncommon because the necrotic process usually involves smaller, distal
vessels, and the resulting inflammation can sometimes lead to thrombosis, which may paradoxically
protect against hemorrhage. When a larger vessel is eroded, however, the clinical presentation is
abrupt, often with hemoptysis, acute respiratory compromise, and hemodynamic instability,
necessitating emergent surgical intervention [6].

Here, we report the complicated clinical course of a young girl with influenza-associated NP who
developed a spontaneous, life-threatening hemothorax. The clinical trajectory was marked by
diagnostic challenges, including persistently negative microbiological cultures, and significant
management complications, such as vancomycin-induced acute kidney injury. This case aims to
illustrate the rapid and severe deterioration that can occur, emphasize the importance of prompt
surgical intervention, and contribute to the clinical understanding of this rare but critical complication
in pediatric pneumonia.




Page 7 of 42

Case Presentation:

A previously healthy 5-year-old girl presented to our emergency department with a one-week history
of high-grade fever (occurring every 3-4 hours and responding poorly to antipyretics) and an
intermittent cough. Her family reported no known sick contacts. In the 24 hours prior to admission,
she developed abdominal pain and tachypnea, prompting this presentation.

On physical examination, the patient was in significant respiratory distress, characterized by tachypnea
(respiratory rate 48 breaths/min), grunting, and subcostal retractions. Her vital signs on admission
were: heart rate 145 beats/min, blood pressure 98/58 mmHg, and oxygen saturation 88% on room air,
which improved to 94% with 2 L/min of oxygen via nasal cannula. Auscultation revealed diffuse
bilateral crepitations with markedly decreased air entry in the left lower lung zone. The remainder of

the examination was unremarkable. Initial laboratory investigations are summarized in Table 1.

Tablel: Laboratory Investigations on Admission:

Test Category Parameter Result
Complete Blood Count (CBC) WBC 7.77 x10°/L
Hemoglobin (Hb) 10.7 g/dL
Mean Corpuscular Volume (MCV) 70 fL.
Platelets 218 x10°/L
Neutrophils 77%
Inflammatory Markers C-Reactive Protein (CRP) 391 mg/L
Erythrocyte Sedimentation Rate (ESR) 78 mm/hr
Viral Testing Influenza A Positive
Influenza B Negative
COVID-19 (Rapid test) Negative
Coagulation Profile Prothrombin Time (PT) 14.3 sec
INR 1.16
Partial Thromboplastin Time (PTT) 38 sec
Fibrinogen 981 mg/dL
Liver Function Tests (LFTs) Albumin 3.31 g/dL
Alkaline Phosphatase (ALP) 137 U/L
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Test Category Parameter Result

Total Serum Bilirubin (TSB) 0.47 mg/dL
AST 30 U/L
ALT 15.1 U/L

Renal Function & Electrolytes Blood Urea Nitrogen (BUN) 5.88 mg/dL
Creatinine 0.26 mg/dL
Calcium 8.96 mg/dL
Phosphate 2.41 mg/dL
Magnesium 1.87 mg/dL
Sodium 134.6 mmol/L
Potassium 4.18 mmol/L
Chloride 99.1 mmol/L

Other Tests Lactate Dehydrogenase (LDH) 341 U/L
Total Protein 5.76 g/dL

Microbiology Urine Streptococcal Antigen Negative

Chest radiography showed left lower lobe consolidation with a large pleural effusion (Figure 1). A
chest CT scan with IV contrast confirmed left-sided necrotizing pneumonia (Figure 2). The patient
was admitted and started on empiric intravenous antibiotics (Ceftriaxone and Vancomycin). A chest
tube was inserted by the surgical team, draining approximately 200 mL of turbid pleural fluid, which
was consistent with an exudative effusion by Light's criteria. Gram stain and culture of the fluid were
negative. Following drainage, the patient was started on Oseltamivir for confirmed Influenza A and
Azithromycin, while Ceftriaxone and Vancomycin were continued.

Despite this intervention, the patient continued to have high-grade fevers with persistently elevated
inflammatory markers. Due to the lack of clinical improvement, antibiotics were escalated on day 4 to
Piperacillin-Tazobactam and Vancomycin. Serial blood cultures, taken every 48 hours, remained
negative.

On day 7 of admission, the patient's renal function deteriorated. A vancomycin trough level returned
at 28 pg/mL (therapeutic range: 10-20 pg/mL), and serum creatinine had risen from a baseline of 0.26
mg/dL to 2.1 mg/dL, consistent with acute kidney injury (AKI). Vancomycin was discontinued, and
antibiotic coverage was narrowed to Meropenem. Due to worsening AKI (peak creatinine 3.4 mg/dL,
BUN 58 mg/dL) with oliguria, a temporary dialysis catheter was inserted, and the patient underwent
four sessions of hemodialysis over the subsequent week.

On day 10 of admission, the patient developed a sudden episode of forceful coughing followed by
massive hemoptysis. Moments later, a large volume of fresh blood gushed from the chest tube,
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amounting to approximately 650 mL, indicating a life-threatening left-sided hemothorax. The patient
became tachycardic (HR 170 bpm) and hypotensive (BP 75/40 mmHg).

Resuscitation was initiated immediately, including intravenous fluids, nebulized and intravenous
tranexamic acid, fresh frozen plasma (FFP), and a transfusion of 2 units of packed red blood cells. A
repeat hemoglobin level dropped to 4 g/dL. Coagulation studies remained normal.

An urgent left-sided thoracotomy was performed. Upon entering the pleural cavity, approximately 400
mL of hemothorax and an organized hematoma were evacuated. A left lower lobe segmentectomy was
performed. Intraoperative findings revealed extensive necrosis and destruction of the left lower lobe,
with areas of active bleeding from necrotic pleural and parenchymal surfaces. The source of
hemorrhage was confirmed to be erosion of a segmental pulmonary vessel within the necrotic cavity.

Post-operatively, the patient remained intubated for one day. Her fever began to subside within 48
hours, and inflammatory markers trended downward. She was extubated successfully on post-
operative day 2, and the chest tube was removed on day 5. Once she was afebrile for 48 hours,
antibiotics were transitioned to an oral regimen, and she was observed for any recurrence of fever.
Repeat chest imaging (Figures 3 and 4) showed improvement. All follow-up cultures remained
negative, and her last CRP before discharge was 40 mg/L. She was discharged home on oral antibiotics
for a total of four weeks, with normalizing renal function.
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Figure 1. Chest X-ray on admission demonstrating a large left-sided pleural effusion with
mediastinal shift.

Figure 2. Axial contrast-enhanced CT scan on admission showing left lower lobe consolidation with
areas of hypoattenuation and internal air locules, consistent with necrotizing pneumonia. A large left
pleural effusion is also present.
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Figure 3. Follow-up chest X-ray prior to discharge showing decreased left lower zone opacity and
interval resolution of the large pleural effusion, with residual left basilar opacities.
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Figure 4. Axial non-contrast CT san prior to disc;harge demonstrating interval progression of
cavitation within the left lower lobe following segmentectomy, with a small loculated pneumothorax.
The left pleural effusion has significantly decreased.
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Discussion:

This case presents a severe and rapidly progressive episode of necrotizing pneumonia (NP) in a
previously healthy 5-year-old child, complicated by a massive, life-threatening hemothorax. While NP
itself is a recognized severe complication of pediatric pneumonia, the specific clinical trajectory and
confluence of critical events in this case provide a unique contribution to the literature, highlighting
extreme management challenges and reinforcing critical principles in pediatric critical care.

What makes this presentation especially distinctive is the simultaneous occurrence of three critical,
interdependent conditions: 1) Influenza A-associated NP resistant to broad-spectrum antibiotics, 2) a
catastrophic massive hemothorax resulting from parenchymal erosion, and 3) a significant iatrogenic
acute kidney injury (AKI) due to vancomycin toxicity, which required temporary hemodialysis. The
addition of AKI introduced a complex comorbidity that complicated fluid management, drug dosing,
and hemodynamic stability ahead of the emergency surgery needed for the hemothorax. Few pediatric
cases in the literature describe the management of a massive NP-associated hemothorax, and even
fewer do so in the concurrent setting of medically-induced renal failure. This narrative serves as a
critical example of successful multidisciplinary management involving infectious disease, nephrology,
and thoracic surgery teams.

The child's initial complaint of abdominal pain highlights how NP can mimic surgical abdominal
pathologies, a factor that can potentially delay accurate diagnosis [2]. The identification of Influenza
A co-infection is a key etiological factor. Influenza virus is known to disrupt the respiratory epithelium
and impair mucociliary clearance and innate immunity, thereby predisposing patients to severe
secondary bacterial infections and aggressive lung destruction [7]. This viral-bacterial synergy likely
contributed to the rapid and extensive necrosis seen in our patient.

Hemothorax is an exceptionally rare complication of NP. The pathophysiology involves the erosion
of a pulmonary or pleural vessel wall by the intense inflammatory and necrotic process. This is
uncommon because the necrotizing process typically affects smaller, peripheral vessels, and the
accompanying thrombosis may sometimes seal off vessels before catastrophic hemorrhage can occur
[5]. However, when a larger, more central vessel is involved, as suspected in our case, the result is a
life-threatening surgical emergency. The failure of chest tube drainage alone to manage this
complication is a critical teaching point: drainage addresses the secondary accumulation of blood in
the pleural space but does not remove the source—the necrotic, bleeding lung parenchyma. Definitive
control requires resection of the involved tissue, as was successfully performed here.

The literature on NP-associated hemothorax is sparse. A targeted PubMed search using keywords
("necrotizing pneumonia" AND "hemothorax") reveals important patterns. Table 2 summarizes and
compares the management strategies in relevant reported cases.
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Table 2: Comparison of Management Strategies in Necrotizing Pneumonia and Lung Abscess
Complications
Study i Key
Patient . o
(Author, A Condition Complication Management Outcome [Takeaway
e
Y|ear) 8
Hemorrhage
Tension controlled
Rigby et al. 8y NP + Pneumothorax Medical: Factor Survived with medicall
urvive
(2012) (Pediatric) Vasculitis & Vlla + Drainage therapy in
Hemothorax patient  qn|
ECMO.
Emergent
surgical
. Surgical: resection |s
Jung et al 63y COVID-19 Massive . .
Emergency Survived [required for
(2021) (Adult) NP Hemothorax .
Lobectomy massive,
active
hemorrhagg.
Drainage
alone IS
Abrupt . insufficient]
(habally et 52y COVID-19 . Drainage Only: .
] Massive Died for
al. (2024) (Adult) Pneumonia Thoracostomy
Hemothorax uncontrolled
parenchymal
bleeding.
Surgical
resection |s
Massive Surgical: definitive;
(urrent 5 y Influenza
Hemothorax Segmentectom Survived (highlights
(ase (Pediatric) A + NP
+ AKI y need for
multidiscipl
inary care.
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The literature comparison underscores three key points relevant to our case: (1) The management
choice is dictated by the acuity of hemorrhage, with ongoing massive bleeding typically requiring
urgent surgical resection for survival; (2) Drainage alone can be insufficient if the necrotic, bleeding
parenchymal nidus is not removed, as tragically illustrated by Ghabally et al. [12]; and (3) Underlying
etiology matters—young children with viral-bacterial co-infection may progress rapidly to
catastrophic complications despite broad-spectrum antibiotics. Our patient's postoperative course
strongly supports an operative approach when structural bleeding from necrotic tissue is present.

The development of vancomycin-induced nephrotoxicity, severe enough to require hemodialysis, is a
serious and well-documented risk of aggressive dosing, particularly in critically ill patients [9]. In this
child, it represented a major iatrogenic comorbidity, emphasizing the absolute necessity for vigilant
therapeutic drug monitoring in pediatric sepsis. This complication also forced a difficult balance
between providing adequate antibiotic coverage and managing fluid status and electrolyte balance in
a patient at risk for hemorrhagic shock.

Reflecting on lessons learned, one might ask if earlier surgical consultation was warranted. The
patient's persistent sepsis and lack of response to broad-spectrum antibiotics, even before the
hemothorax, could be considered an indication for surgical debridement of the necrotic focus. While
surgical intervention for NP without a complication like hemothorax remains controversial, this case
suggests that a lower threshold for involving a thoracic surgeon in cases of medically refractory NP
may be beneficial.

Conclusion

This case highlights the severity of influenza-associated necrotizing pneumonia in children and the
critical need to anticipate rare, life-threatening complications such as massive hemothorax. It
underscores the dual challenges of managing aggressive infection—requiring prompt surgical
intervention for structural complications—while vigilantly avoiding iatrogenic harm from nephrotoxic
antibiotics. Successful outcomes depend on early recognition, multidisciplinary coordination, and a
readiness to escalate to definitive surgical management when medical therapy fails.
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Tablel: Laboratory Investigations on Admission:

Test Category Parameter Result
Complete Blood Count (CBC) WBC 7.77 x10°/L
Hemoglobin (Hb) 10.7 g/dL
Mean Corpuscular Volume (MCV) 70 fL
Platelets 218 x10°/L
Neutrophils T7%
Inflammatory Markers C-Reactive Protein (CRP) 391 mg/L
Erythrocyte Sedimentation Rate (ESR) 78 mm/hr
Viral Testing Influenza A Positive
Influenza B Negative
COVID-19 (Rapid test) Negative
Coagulation Profile Prothrombin Time (PT) 14.3 sec
INR 1.16
Partial Thromboplastin Time (PTT) 38 sec
Fibrinogen 981 mg/dL
Liver Function Tests (LFTs) Albumin 3.31 g/dL
Alkaline Phosphatase (ALP) 137 U/L
Total Serum Bilirubin (TSB) 0.47 mg/dL
AST 30 U/L
ALT 15.1 U/L
Renal Function & Electrolytes Blood Urea Nitrogen (BUN) 5.88 mg/dL
Creatinine 0.26 mg/dL
Calcium 8.96 mg/dL
Phosphate 2.41 mg/dL
Magnesium 1.87 mg/dL
Sodium 134.6 mmol/L
Potassium 4.18 mmol/L
Chloride 99.1 mmol/L
Other Tests Lactate Dehydrogenase (LDH) 341 U/L
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Test Category Parameter Result
Total Protein 5.76 g/dL
Microbiology Urine Streptococcal Antigen Negative

Figure 1. Chest X-ray on admission demonstrating a large left-sided pleural effusion with

mediastinal shift.
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Figure 2. Axial contrast-enhanced CT scan on admission showing left lower lobe consolidation with
areas of hypoattenuation and internal air locules, consistent with necrotizing pneumonia. A large left
pleural effusion is also present.
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Figure 3. Follow-up chest X-ray prior to discharge showing decreased left lower zone opacity and
interval resolution of the large pleural effusion, with residual left basilar opacities.
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Figure 4. Axial non-contrast CT san prior to disc;harge demonstrating interval progression of
cavitation within the left lower lobe following segmentectomy, with a small loculated pneumothorax.
The left pleural effusion has significantly decreased.
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Table 2: Comparison of Management Strategies in Necrotizing Pneumonia and Lung Abscess
Complications
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(Author, A Condition Complication Management Outcome [Takeaway
e
Y|ear) 8
Hemorrhage
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. Surgical: resection s
Jung et al 63y COVID-19 Massive . .
Emergency Survived [required for
(2021) (Adult) NP Hemothorax .
Lobectomy massive,
active
hemorrhagg.
Drainage
alone IS
Abrupt . insufficient]
(habally et 52y COVID-19 . Drainage Only: .
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Dear Editor,

We thank you and the reviewers for the thoughtful and constructive feedback on our manuscript
entitled “Life-Threatening Necrotizing Pneumonia in pediatric patient: A Complicated Case from
Palestine” (Manuscript ID: [insert ID]). We are grateful for the opportunity to revise our work. The
reviewers’ insightful comments have helped us significantly improve the manuscript, both in clarity and
scientific depth.

We have carefully addressed all the comments raised by Reviewers 1, 2, and 3. Below we provide a
detailed point-by-point response, indicating the changes made in the revised manuscript.

Response to Reviewer 1

General comment: This is a high-quality, educational case report addressing a rare but critical pediatric
complication. The manuscript is scientifically sound and clinically valuable. After addressing the
suggested revisions—primarily related to language refinement, chronological clarity, and minor
structural corrections—this manuscript will be highly suitable for publication.

Response: We thank Reviewer 1 for the positive appraisal. We have performed a thorough language
edit throughout the manuscript, improved chronological presentation in the case history, and addressed
minor structural issues. Specific details of these improvements are outlined in the responses to
Reviewer 2 below, where the most detailed revision suggestions were provided.

Response to Reviewer 2

This manuscript presents a compelling and rare pediatric case of influenza-associated necrotizing
pneumonia complicated by massive hemothorax and vancomycin-induced acute kidney injury. The case
is clinically valuable, well-documented, and relevant to pediatric infectious disease, critical care, and
thoracic surgery. The authors provide detailed clinical, radiologic, and operative information, and the
discussion is generally well-constructed. However, several issues related to structure, clarity, scientific
rigor, and language require revision before the manuscript can be considered for publication.

1. English language and grammar require substantial editing.

Action taken: We have carefully edited the entire manuscript for grammar, tense consistency, and
readability. Examples:

e “patient kept shooting high-grade fever” = “the patient continued to have high-grade fever”
e “then fever start to subside” - “the fever began to subside”
e Additional awkward phrasing throughout has been revised.

2. Introduction lacks depth and updated references.

Action taken: We have expanded the Introduction to include:

e Brief global incidence/rarity of necrotizing pneumonia (NP) in children.
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e Key risk factors (e.g., S. pneumoniae serotypes 3, 19A, viral co-infection).

e Pathophysiology of NP and explanation for why hemothorax is rare (necrosis of small vessels
with thrombosis often prevents massive hemorrhage).

e Updated references supporting these points (references [2], [4], [7] are now integrated more
explicitly).

3. Case presentation needs more clinical detail.
Action taken: We added the following details:
e Vital signs on admission (HR, BP, RR, Sp0,).
e Oxygen requirement (2 L/min nasal cannula).
e Rationale for antibiotic escalation (persistent fever, lack of clinical improvement).
e Vancomycin dosing and trough level (28 pug/mL).
e Specific renal function parameters (peak creatinine 3.4 mg/dL, BUN 58 mg/dL).
e Number of dialysis sessions (four).

e Postoperative course: extubation on day 2, chest tube removal on day 5, and timeline of
recovery.

4. Discussion is descriptive but lacks critical analysis.
Action taken: We have substantially revised the Discussion to include:

e A more explicit comparison of our case with the cases listed in Table 2, highlighting why
management differed.

e Explanation of why hemothorax is rare in NP (small vessel involvement, thrombosis).

e Discussion of why chest tube drainage alone failed (drainage addresses the pleural collection,
not the bleeding parenchyma).

e Reflection on lessons learned, including consideration of earlier surgical consultation for
medically refractory NP.

e Integration of viral co-infection literature as suggested by Reviewer 3, discussing the synergy
between influenza and bacterial pathogens.
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5. Table 2 requires clarification.

Action taken: Table 2 has been revised to focus exclusively on NP-related complications. The case of
vaping-related lung abscess (Dudiki et al.) has been removed. The table now includes only cases where
NP was the primary condition with hemothorax or massive hemorrhage. A new column (“Key
Takeaway”) has been added to highlight clinical lessons from each case.

6. Figures need improved labeling and consistency.
Action taken:

e Figure captions have been shortened and simplified to focus on key findings rather than overly
technical descriptions.

e Stray characters (e.g., “L”, “PA”, “erect”) have been removed from captions.

e Pre- and post-treatment images (Figures 2 and 4) are now presented as separate figures but are
referenced together in the Discussion to highlight progression.

e Allimages have been checked for resolution and meet journal requirements.
7. Minor formatting issues.

Action taken: We have corrected inconsistent spacing and punctuation throughout the manuscript.
Abbreviations such as FFP, AKI, and NP are now defined at first use in the text. Long sentences have
been restructured for clarity.

Response to Reviewer 3

*The authors present an interesting case of necrotizing pneumonia that required surgery. In the
discussion, | recommend discussing the presence of a common viral infection, also found in the
literature. Fortunately, the need for surgery is uncommon; | recommend comparing it with the
literature. (doi: 10.56164/PediatrRespir).2024.49) *

Action taken: We thank Reviewer 3 for this suggestion. We have expanded the Discussion to explicitly
discuss the role of Influenza A as a common viral co-infection that predisposes to severe bacterial
superinfection and aggressive NP. We have referenced the recommended article (DOI:
10.56164/PediatrRespir).2024.49) alongside existing references [4] and [7]. Additionally, we have
strengthened the comparison of surgical versus non-surgical management in the context of the
literature, as shown in the revised Table 2 and the accompanying analysis.
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Additional Changes
e The title has been slightly modified to include “a pediatric patient” for grammatical accuracy.
e All author names and affiliations have been verified and remain unchanged.

e We have added a brief “Conclusions” section after the Discussion to summarize the key
takeaways, as is customary in many journals.

We believe these revisions have substantially strengthened the manuscript, and we hope it is now
suitable for publication. We thank the reviewers and editor once again for their valuable time and
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Abstract

Necrotizing pneumonia (NP) is a severe and life-threatening complication of lung infection in children.
While rare, it can lead to catastrophic complications such as hemothorax, where blood fills the pleural
cavity. We present the case of a previously healthy 5-year-old girl who initially appeared to have a
gastrointestinal illness. Her condition rapidly evolved into a complex medical emergency involving
influenza-associated NP, which was then complicated by a sudden, massive hemothorax. Her hospital
course was further challenged by drug-induced acute kidney injury (AKI) requiring temporary
hemodialysis and the persistent mystery of negative bacterial cultures. This case highlights the
aggressive potential of NP, the critical need for vigilance when clinical signs worsen abruptly, and the
essential role of timely surgical intervention. Following an urgent thoracotomy and lung resection, the
child made a full recovery, underscoring how a multidisciplinary approach can be life-saving in these
extreme scenarios.
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Introduction

Community-acquired pneumonia is a common illness in children, and the majority of cases resolve
with appropriate antibiotic therapy. However, a small proportion of cases progress to complicated
pneumonia, which includes parapneumonic effusion, empyema, lung abscess, and necrotizing
pneumonia (NP) [1]. Necrotizing pneumonia represents one of the most severe forms, characterized
by liquefactive necrosis and cavitation of the lung parenchyma, often leading to a prolonged and
complicated clinical course [2]. Compared to uncomplicated pneumonia, NP is associated with
prolonged fever, persistently elevated inflammatory markers, and a significantly extended hospital stay

[3].

The global incidence of NP in children is rising, though it remains a rare entity. It is most commonly
linked to specific bacterial pathogens, particularly Streptococcus pneumoniae (especially serotypes 3
and 19A) and Staphylococcus aureus. The pathophysiology involves intense inflammation, thrombosis
of small pulmonary vessels, and subsequent necrosis of lung tissue. The presence of a viral co-
infection, such as influenza, can exacerbate disease severity by disrupting the respiratory epithelium
and impairing local immune defenses, thereby creating a fertile environment for bacterial
superinfection and enhancing the destructive inflammatory response [4, 7].

Among the rare but life-threatening complications of NP is hemothorax, the accumulation of blood
within the pleural space. In the context of pediatric pneumonia, hemothorax typically results from the
erosion of a pulmonary or pleural vessel secondary to the extensive parenchymal necrosis [5]. This
complication is exceptionally uncommon because the necrotic process usually involves smaller, distal
vessels, and the resulting inflammation can sometimes lead to thrombosis, which may paradoxically
protect against hemorrhage. When a larger vessel is eroded, however, the clinical presentation is
abrupt, often with hemoptysis, acute respiratory compromise, and hemodynamic instability,
necessitating emergent surgical intervention [6].

Here, we report the complicated clinical course of a young girl with influenza-associated NP who
developed a spontaneous, life-threatening hemothorax. The clinical trajectory was marked by
diagnostic challenges, including persistently negative microbiological cultures, and significant
management complications, such as vancomycin-induced acute kidney injury. This case aims to
illustrate the rapid and severe deterioration that can occur, emphasize the importance of prompt
surgical intervention, and contribute to the clinical understanding of this rare but critical complication
in pediatric pneumonia.
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Case Presentation:

A previously healthy 5-year-old girl presented to our emergency department with a one-week history
of high-grade fever (occurring every 3-4 hours and responding poorly to antipyretics) and an
intermittent cough. Her family reported no known sick contacts. In the 24 hours prior to admission,
she developed abdominal pain and tachypnea, prompting this presentation.

On physical examination, the patient was in significant respiratory distress, characterized by tachypnea
(respiratory rate 48 breaths/min), grunting, and subcostal retractions. Her vital signs on admission
were: heart rate 145 beats/min, blood pressure 98/58 mmHg, and oxygen saturation 88% on room air,
which improved to 94% with 2 L/min of oxygen via nasal cannula. Auscultation revealed diffuse
bilateral crepitations with markedly decreased air entry in the left lower lung zone. The remainder of

the examination was unremarkable. Initial laboratory investigations are summarized in Table 1.

Tablel: Laboratory Investigations on Admission:

Test Category Parameter Result
Complete Blood Count (CBC) WBC 7.77 x10°/L
Hemoglobin (Hb) 10.7 g/dL
Mean Corpuscular Volume (MCV) 70 fL
Platelets 218 x10°/L
Neutrophils 77%
Inflammatory Markers C-Reactive Protein (CRP) 391 mg/L
Erythrocyte Sedimentation Rate (ESR) 78 mm/hr
Viral Testing Influenza A Positive
Influenza B Negative
COVID-19 (Rapid test) Negative
Coagulation Profile Prothrombin Time (PT) 14.3 sec
INR 1.16
Partial Thromboplastin Time (PTT) 38 sec
Fibrinogen 981 mg/dL
Liver Function Tests (LFTs) Albumin 3.31 g/dL
Alkaline Phosphatase (ALP) 137 U/L




Page 33 of 42

Test Category Parameter Result

Total Serum Bilirubin (TSB) 0.47 mg/dL
AST 30 U/L
ALT 15.1 U/L

Renal Function & Electrolytes Blood Urea Nitrogen (BUN) 5.88 mg/dL
Creatinine 0.26 mg/dL
Calcium 8.96 mg/dL
Phosphate 2.41 mg/dL
Magnesium 1.87 mg/dL
Sodium 134.6 mmol/L
Potassium 4.18 mmol/L
Chloride 99.1 mmol/L

Other Tests Lactate Dehydrogenase (LDH) 341 U/L
Total Protein 5.76 g/dL

Microbiology Urine Streptococcal Antigen Negative

Chest radiography showed left lower lobe consolidation with a large pleural effusion (Figure 1). A
chest CT scan with IV contrast confirmed left-sided necrotizing pneumonia (Figure 2). The patient
was admitted and started on empiric intravenous antibiotics (Ceftriaxone and Vancomycin). A chest
tube was inserted by the surgical team, draining approximately 200 mL of turbid pleural fluid, which
was consistent with an exudative effusion by Light's criteria. Gram stain and culture of the fluid were
negative. Following drainage, the patient was started on Oseltamivir for confirmed Influenza A and
Azithromycin, while Ceftriaxone and Vancomycin were continued.

Despite this intervention, the patient continued to have high-grade fevers with persistently elevated
inflammatory markers. Due to the lack of clinical improvement, antibiotics were escalated on day 4 to
Piperacillin-Tazobactam and Vancomycin. Serial blood cultures, taken every 48 hours, remained
negative.

On day 7 of admission, the patient's renal function deteriorated. A vancomycin trough level returned
at 28 ng/mL (therapeutic range: 10-20 png/mL), and serum creatinine had risen from a baseline of 0.26
mg/dL to 2.1 mg/dL, consistent with acute kidney injury (AKI). Vancomycin was discontinued, and
antibiotic coverage was narrowed to Meropenem. Due to worsening AKI (peak creatinine 3.4 mg/dL,
BUN 58 mg/dL) with oliguria, a temporary dialysis catheter was inserted, and the patient underwent
four sessions of hemodialysis over the subsequent week.

On day 10 of admission, the patient developed a sudden episode of forceful coughing followed by
massive hemoptysis. Moments later, a large volume of fresh blood gushed from the chest tube,
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amounting to approximately 650 mL, indicating a life-threatening left-sided hemothorax. The patient
became tachycardic (HR 170 bpm) and hypotensive (BP 75/40 mmHg).

Resuscitation was initiated immediately, including intravenous fluids, nebulized and intravenous
tranexamic acid, fresh frozen plasma (FFP), and a transfusion of 2 units of packed red blood cells. A
repeat hemoglobin level dropped to 4 g/dL. Coagulation studies remained normal.

An urgent left-sided thoracotomy was performed. Upon entering the pleural cavity, approximately 400
mL of hemothorax and an organized hematoma were evacuated. A left lower lobe segmentectomy was
performed. Intraoperative findings revealed extensive necrosis and destruction of the left lower lobe,
with areas of active bleeding from necrotic pleural and parenchymal surfaces. The source of
hemorrhage was confirmed to be erosion of a segmental pulmonary vessel within the necrotic cavity.

Post-operatively, the patient remained intubated for one day. Her fever began to subside within 48
hours, and inflammatory markers trended downward. She was extubated successfully on post-
operative day 2, and the chest tube was removed on day 5. Once she was afebrile for 48 hours,
antibiotics were transitioned to an oral regimen, and she was observed for any recurrence of fever.
Repeat chest imaging (Figures 3 and 4) showed improvement. All follow-up cultures remained
negative, and her last CRP before discharge was 40 mg/L. She was discharged home on oral antibiotics
for a total of four weeks, with normalizing renal function.
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Figure 1. Chest X-ray on admission demonstrating a large left-sided pleural effusion with
mediastinal shift.

Figure 2. Axial contrast-enhanced CT scan on admission showing left lower lobe consolidation with
areas of hypoattenuation and internal air locules, consistent with necrotizing pneumonia. A large left
pleural effusion is also present.
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Figure 3. Follow-up chest X-ray prior to discharge showing decreased left lower zone opacity and
interval resolution of the large pleural effusion, with residual left basilar opacities.
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Figure 4. Axial non-contrast CT san prior to diséharge demonstrating interval progression of
cavitation within the left lower lobe following segmentectomy, with a small loculated pneumothorax.
The left pleural effusion has significantly decreased.
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Discussion:

This case presents a severe and rapidly progressive episode of necrotizing pneumonia (NP) in a
previously healthy 5-year-old child, complicated by a massive, life-threatening hemothorax. While NP
itself is a recognized severe complication of pediatric pneumonia, the specific clinical trajectory and
confluence of critical events in this case provide a unique contribution to the literature, highlighting
extreme management challenges and reinforcing critical principles in pediatric critical care.

What makes this presentation especially distinctive is the simultaneous occurrence of three critical,
interdependent conditions: 1) Influenza A-associated NP resistant to broad-spectrum antibiotics, 2) a
catastrophic massive hemothorax resulting from parenchymal erosion, and 3) a significant iatrogenic
acute kidney injury (AKI) due to vancomycin toxicity, which required temporary hemodialysis. The
addition of AKI introduced a complex comorbidity that complicated fluid management, drug dosing,
and hemodynamic stability ahead of the emergency surgery needed for the hemothorax. Few pediatric
cases in the literature describe the management of a massive NP-associated hemothorax, and even
fewer do so in the concurrent setting of medically-induced renal failure. This narrative serves as a
critical example of successful multidisciplinary management involving infectious disease, nephrology,
and thoracic surgery teams.

The child's initial complaint of abdominal pain highlights how NP can mimic surgical abdominal
pathologies, a factor that can potentially delay accurate diagnosis [2]. The identification of Influenza
A co-infection is a key etiological factor. Influenza virus is known to disrupt the respiratory epithelium
and impair mucociliary clearance and innate immunity, thereby predisposing patients to severe
secondary bacterial infections and aggressive lung destruction [7]. This viral-bacterial synergy likely
contributed to the rapid and extensive necrosis seen in our patient.

Hemothorax is an exceptionally rare complication of NP. The pathophysiology involves the erosion
of a pulmonary or pleural vessel wall by the intense inflammatory and necrotic process. This is
uncommon because the necrotizing process typically affects smaller, peripheral vessels, and the
accompanying thrombosis may sometimes seal off vessels before catastrophic hemorrhage can occur
[5]. However, when a larger, more central vessel is involved, as suspected in our case, the result is a
life-threatening surgical emergency. The failure of chest tube drainage alone to manage this
complication is a critical teaching point: drainage addresses the secondary accumulation of blood in
the pleural space but does not remove the source—the necrotic, bleeding lung parenchyma. Definitive
control requires resection of the involved tissue, as was successfully performed here.

The literature on NP-associated hemothorax is sparse. A targeted PubMed search using keywords
("necrotizing pneumonia" AND "hemothorax") reveals important patterns. Table 2 summarizes and
compares the management strategies in relevant reported cases.
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Table 2: Comparison of Management Strategies in Necrotizing Pneumonia and Lung Abscess
Complications
Study i Key
Patient . o
(Author, A Condition Complication Management Outcome [Takeaway
e
Y|ear) 8
Hemorrhage
Tension controlled
Rigby et al. 8y NP + Pneumothorax Medical: Factor Survived with medicj
urvive
(2012) (Pediatric) Vasculitis & Vlla + Drainage therapy in
Hemothorax patient  qn|
ECMO.
Emergent
surgical
. Surgical: resection s
Jung et al 63y COVID-19 Massive . .
Emergency Survived [required for
(2021) (Adult) NP Hemothorax )
Lobectomy massive,
active
hemorrhagg.
Drainage
alone IS
Abrupt . insufficient
(habally et 52y COVID-19 . Drainage Only: .
. Massive Died for
al. (2024) (Adult) Pneumonia Thoracostomy
Hemothorax uncontrolled
parenchymal
bleeding.
Surgical
resection |s
Massive Surgical: definitive;
(urrent 5 y Influenza
Hemothorax Segmentectom Survived (highlights
(ase (Pediatric) A + NP
+ AKI y need for
multidiscipl
inary care.
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The literature comparison underscores three key points relevant to our case: (1) The management
choice is dictated by the acuity of hemorrhage, with ongoing massive bleeding typically requiring
urgent surgical resection for survival; (2) Drainage alone can be insufficient if the necrotic, bleeding
parenchymal nidus is not removed, as tragically illustrated by Ghabally et al. [12]; and (3) Underlying
etiology matters—young children with viral-bacterial co-infection may progress rapidly to
catastrophic complications despite broad-spectrum antibiotics. Our patient's postoperative course
strongly supports an operative approach when structural bleeding from necrotic tissue is present.

The development of vancomycin-induced nephrotoxicity, severe enough to require hemodialysis, is a
serious and well-documented risk of aggressive dosing, particularly in critically ill patients [9]. In this
child, it represented a major iatrogenic comorbidity, emphasizing the absolute necessity for vigilant
therapeutic drug monitoring in pediatric sepsis. This complication also forced a difficult balance
between providing adequate antibiotic coverage and managing fluid status and electrolyte balance in
a patient at risk for hemorrhagic shock.

Reflecting on lessons learned, one might ask if earlier surgical consultation was warranted. The
patient's persistent sepsis and lack of response to broad-spectrum antibiotics, even before the
hemothorax, could be considered an indication for surgical debridement of the necrotic focus. While
surgical intervention for NP without a complication like hemothorax remains controversial, this case
suggests that a lower threshold for involving a thoracic surgeon in cases of medically refractory NP
may be beneficial.

Conclusion

This case highlights the severity of influenza-associated necrotizing pneumonia in children and the
critical need to anticipate rare, life-threatening complications such as massive hemothorax. It
underscores the dual challenges of managing aggressive infection—requiring prompt surgical
intervention for structural complications—while vigilantly avoiding iatrogenic harm from nephrotoxic
antibiotics. Successful outcomes depend on early recognition, multidisciplinary coordination, and a
readiness to escalate to definitive surgical management when medical therapy fails.
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