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Background: Measles remains a major cause of preventable severe pediatric illness in low-resource settings where vaccination
coverage is suboptimal and outbreaks continue to occur. Severe complications, particularly pneumonia, may be fatal, and in rare cases
pulmonary involvement can progress to acute respiratory distress syndrome requiring intensive care support.

Case Presentation: A 2-year-old unvaccinated girl from a rural area presented with 1 week of fever and progressive respiratory
distress after a recent clinically suspected measles illness characterized by fever and generalized rash during community measles
circulation. She arrived critically ill with severe hypoxemia, tachypnea, hypotension, and depressed consciousness, requiring urgent
intubation and pediatric intensive care. Chest imaging showed diffuse bilateral infiltrates consistent with severe pneumonia. In the
setting of acute hypoxemic respiratory failure requiring invasive mechanical ventilation, together with the absence of a primary
cardiogenic explanation on echocardiography, the clinical findings supported pediatric acute respiratory distress syndrome.
Echocardiography showed mild pericardial effusion without hemodynamic compromise. She was managed with mechanical ventila-
tion, broad-spectrum antimicrobials, age-appropriate vitamin A, sedation/analgesia, electrolyte correction, blood transfusion for severe
anemia, diuresis for fluid overload, and enteral nutrition. She was extubated after 14 days, transferred out of intensive care on day 18,
and discharged in good clinical condition after 27 days of hospitalization.

Conclusion: This case highlights the life-threatening course of post-measles acute respiratory distress syndrome in an unvaccinated
child and shows that favorable outcomes are possible with early recognition, timely intensive supportive care, and close monitoring for
multisystem complications. It also underscores the importance of strengthening routine immunization coverage and referral pathways
in resource-limited settings.

Keywords: measles, acute respiratory distress syndrome, pediatric intensive care, unvaccinated child, pneumonia, resource-limited
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Introduction

Measles is an acute and highly contagious viral infection that continues to pose a major threat to child health worldwide.'
Although it is preventable through vaccination, measles remains an important cause of vaccine-preventable illness and
death among children, particularly in populations where immunization coverage is incomplete.” Despite the availability
of a safe and effective vaccine, outbreaks continue to occur in settings with declining vaccine uptake and persistent gaps
in routine immunization services.’

The burden of severe measles is greatest in low-resource and fragile health system settings, where limited access to
preventive services, delayed care-seeking, and constrained hospital capacity increase the risk of complications and
death.” Children younger than 5 years of age are especially vulnerable, and a substantial proportion of measles-related
deaths occur in this age group.'

Clinically, measles is commonly diagnosed on the basis of fever, generalized maculopapular rash, and associated
respiratory or conjunctival symptoms.* Although serologic or molecular confirmation may support diagnosis, such testing
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is not consistently available in resource-limited settings, where clinicians often rely on clinical findings and epidemio-
logic exposure to guide early management.

While many cases resolve without long-term sequelae, severe complications can occur, particularly in unvaccinated
children. Pneumonia remains the most common serious complication and a leading cause of measles-related death.’
Progressive pulmonary involvement may result in marked hypoxemia and respiratory failure. In rare but severe cases,
this inflammatory lung injury may evolve into pediatric acute respiratory distress syndrome, a syndrome recognized in
critically ill children with acute hypoxemia and diffuse pulmonary infiltrates.°

Although pediatric acute respiratory distress syndrome is well characterized in critical care literature, severe post-
measles acute respiratory distress syndrome remains infrequently documented in resource-limited environments where
diagnostic capacity and pediatric intensive care services may be limited.® Reporting such cases is important to improve
clinical recognition and to highlight the continuing public health consequences of incomplete vaccination coverage. We
therefore describe a severe case of post-measles acute respiratory distress syndrome with multisystem complications in
an unvaccinated child managed in a resource-limited setting.

Case Presentation

A 2-year-old unvaccinated girl weighing 9.4 kg from a rural area was brought to our hospital with a 1-week history of
persistent fever and progressively worsening respiratory distress. Her father reported that she had recently experienced
a febrile illness associated with a generalized rash while at home in a remote setting, where no medical evaluation had
been sought. At the time of presentation, measles was circulating in the community and, given the absence of prior
vaccination together with the characteristic rash history, a clinical diagnosis of recent measles infection was made. On
examination, residual hyperpigmented rash lesions were present. Her weight was low for age, suggesting possible
underlying undernutrition, which may have increased her vulnerability to severe measles-related complications.

On arrival, the child appeared critically ill and unconscious. Her temperature was 39°C, oxygen saturation was 70%
on room air, respiratory rate was 60 breaths per minute, heart rate was 160 beats per minute, blood pressure was 80/
45 mmHg, and random blood glucose was 102 mg/dL. Neurological assessment showed a Glasgow Coma Scale score of
8. Because of severe respiratory compromise and depressed consciousness, urgent endotracheal intubation was per-
formed, and she was transferred to the intensive care unit for mechanical ventilation.

Initial laboratory workup included complete blood count, inflammatory markers, renal and liver function tests, serum
electrolytes, and arterial blood gas analysis. Findings were significant for marked leukocytosis of 30 x 10%/L, hemoglobin
of 8 g/dL, C-reactive protein greater than 300 mg/L, and hypokalemia with a serum potassium level of 2.9 mmol/L.
Arterial blood gas analysis demonstrated severe respiratory acidosis with metabolic compensation, consistent with
ventilatory failure (Table 1). Chest radiography revealed diffuse bilateral pulmonary infiltrates (Figure 1). In the setting
of acute severe hypoxemic respiratory failure requiring invasive mechanical ventilation, together with new bilateral chest
infiltrates and the absence of a primary cardiogenic explanation on echocardiography, these findings supported a clinical

Table | Laboratory Investigation Results

Tests Reference Range | On Admission | Early ICU | Late ICU | On Ward | On Discharge

White cell count (WBC, x10%/L) 5.0-15.0 30 35 20 13.5 9.8

Hemoglobin (g/dL) 11.0-13.0 8.0 6.1 9.4 11.0 1.8

Platelet (x10°/L) 150450 295 240 390 280 310

Neutrophil % 0.40-0.70 0.80 0.88 0.75 0.72 0.55

Lymphocyte % 0.20-0.50 0.18 0.18 0.20 0.22 0.35

C-reactive protein (mg/L) <10 >300 >300 212 12 5

Aspartate transaminase (AST, U/L) | 1040 32 38 31 30 4?2

Alanine transaminase (ALT, U/L) 1040 23 25 23 24 30

Alkaline phosphatase (U/L) 150420 210 160 180 214 290
(Continued)
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Table | (Continued).

Tests Reference Range | On Admission | Early ICU | Late ICU | On Ward | On Discharge
pH 7.35-7.45 7.20 7.28 7.35 7.38 7.36
PCO, (mmHg) 3545 62 38 44 40 43
PaO, (mmHg) 80-100 48 72 82 85 89
FiO, (%) 21-100 50 50 50 50 21
PaO,/FiO, Ratio >300 96 144 164 170 424
HCO; (mmol/L) 22-26 26 17 23 21 25
Lactate (mmol/L) 0.5-2.0 3.0 238 1.6 1.8 1.2
Creatinine (mg/dL) 0.2-0.7 0.4 0.3 04 0.5 0.4
Blood urea (mg/dL) 5-18 13 21 28 15 12
Sodium (mmol/L) 135-145 136 150 149 147 140
Potassium (mmol/L) 3.5-5.0 29 345 3.55 4.0 4.1

diagnosis of pediatric acute respiratory distress syndrome complicating severe post-measles pneumonia. The PaO,/FiO,
ratio at presentation was approximately 96, supporting severe PARDS according to established pediatric consensus
definitions. Transthoracic echocardiography showed mild pericardial effusion without tamponade or hemodynamic

compromise (Figure 2).

Alternative diagnostic considerations included severe bacterial pneumonia, sepsis-related acute respiratory distress
syndrome, and other viral pneumonias. However, the combination of recent febrile generalized rash illness during
community measles circulation, absence of measles vaccination, residual hyperpigmented rash lesions, and the overall
clinical course strongly supported recent measles infection complicated by severe pneumonia and pediatric acute
respiratory distress syndrome. No primary cardiac cause of respiratory failure was identified on echocardiography.

Figure | Initial chest radiograph showing diffuse bilateral pulmonary infiltrates.
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Figure 2 Echocardiography showing mild pericardial effusion without tamponade or hemodynamic compromise.

Broad-spectrum antimicrobial therapy with meropenem and vancomycin was started along with supportive management,
including reduced-maintenance intravenous fluids, electrolyte supplementation, gastric protection, and nebulized bronchodi-
lator therapy. Age-appropriate vitamin A supplementation was administered as part of supportive measles management.
Corticosteroids were given as adjunctive treatment in the setting of severe airway and pulmonary inflammation. Adrenaline
nebulization was administered during the first 48 hours because of concern for upper airway edema and to help maintain
airway patency. Anticoagulation was also given according to local intensive care prophylaxis practice during prolonged
immobilization and central venous access. In our setting, measles IgM testing and polymerase chain reaction were not
available during admission, and microbiological culture capacity was limited. As a result, diagnosis and management relied on
clinical assessment, serial laboratory monitoring, and the patient’s bedside response to treatment.

Sedation, analgesia, and ventilator synchrony were maintained with continuous infusions of midazolam, ketamine,
fentanyl, and atracurium. The patient was ventilated using synchronized intermittent mandatory ventilation with pressure
control, with an FiO, of 50%, positive end-expiratory pressure of 4 cmH,O, respiratory rate of 30 breaths per minute,
inspiratory pressure of 20 cmH,0, and pressure support of 10 cmH,0. On day 3 of intensive care admission, peripheral
venous access became difficult because of generalized edema and the ongoing need for antimicrobial therapy and
supportive care, so a central venous line was inserted. During this period, laboratory monitoring showed worsening
leukocytosis, increasing to 35 x 10°/L, and subsequent arterial blood gas analysis demonstrated metabolic acidosis during
the course of critical illness, suggesting evolving systemic involvement (Table 1). In response to persistent fever,
worsening leukocytosis, evolving metabolic acidosis, prolonged ventilator dependence, and concern for resistant noso-
comial gram-negative infection in the setting of limited microbiologic diagnostic capacity, antimicrobial therapy was
escalated by replacing meropenem with ceftazidime-avibactam and adding clarithromycin.

Enteral feeding through a nasogastric tube was started on day 3 while intravenous fluids were gradually reduced. As
the admission progressed, the child developed signs of fluid overload, and furosemide was initiated to optimize fluid
balance. On day 4, hemoglobin dropped to 6.1 g/dL, necessitating transfusion of 141 mL of packed red blood cells over
3 hours, after which hemoglobin improved to 9.4 g/dL. Hypernatremia developed (Table 1) during the same period,
prompting adjustment of intravenous fluids to a mixture of two-thirds 5% dextrose and one-third normal saline.

Over the following days, laboratory parameters gradually improved, with declining leukocytosis and inflammatory
markers (Table 1). Follow-up chest radiography showed improvement in the bilateral pulmonary infiltrates (Figure 3).
Her neurological status also improved steadily, allowing gradual reduction of sedation. She remained intubated and
mechanically ventilated for 14 days. After successful extubation, repeat arterial blood gas analysis confirmed
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Figure 3 Follow-up chest radiograph showing improvement in the bilateral pulmonary infiltrates.

normalization of acid-base status. She remained in the intensive care unit for a further 4 days, during which respiratory
support was progressively reduced from face-mask oxygen to nasal cannula. Once clinically stable, she was transferred to
the pediatric ward for ongoing care.

After transfer to the pediatric ward on day 18, the central venous line was removed and peripheral venous access was re-
established. Following discontinuation of sedation infusions, diazepam was prescribed in a tapering regimen to reduce the
risk of withdrawal symptoms. Additional supportive therapy included oral iron supplementation and continued nutritional
rehabilitation. Laboratory results continued to normalize during the ward stay. After a total hospital stay of 27 days, the
patient was discharged in good clinical condition, maintaining oxygen saturation on room air and tolerating oral feeding.

Discussion

This case shows how measles, a vaccine-preventable illness that is often initially recognized as a febrile rash disease, can
progress rapidly to critical respiratory failure in an unvaccinated child. In this patient, the illness evolved into severe
hypoxemia requiring prolonged invasive mechanical ventilation and intensive care support. The case is particularly
important because it reflects the clinical reality of managing life-threatening measles complications in a resource-limited
setting, where advanced diagnostics and pediatric critical care resources may be constrained.'*

Pneumonia remains the most common serious complication of measles and the leading direct cause of measles-related
death, especially among young children, unvaccinated populations, and those with delayed access to care.*” In the
present case, the child came from a rural setting, had not received measles vaccination, and presented only after a week
of persistent fever and worsening respiratory distress. Her low body weight for age may also have increased her
susceptibility to severe infection. These overlapping vulnerabilities likely contributed to the aggressive course of illness.

The pulmonary findings in this case were strongly compatible with pediatric acute respiratory distress syndrome
complicating severe post-measles pneumonia. Current pediatric consensus definitions describe PARDS as acute hypoxe-
mic respiratory failure associated with new pulmonary infiltrates that cannot be fully explained by cardiac dysfunction or
fluid overload.®” Our patient fit this clinical pattern, with profound hypoxemia at presentation, diffuse bilateral chest
radiographic infiltrates, and the need for invasive mechanical ventilation. Echocardiography did not show a primary
cardiac cause for the respiratory failure, instead demonstrating only mild pericardial effusion without tamponade or
hemodynamic compromise. Taken together, these features support the diagnosis of PARDS in the context of recent
measles and severe pneumonia.

Compared with the established clinical literature on severe measles pneumonia and PARDS, this case demonstrates
a similar pattern of diffuse pulmonary involvement, profound hypoxemia, and need for intensive respiratory support.”’
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Its distinguishing contribution is the combination of clinically diagnosed recent measles, severe PARDS physiology,
multisystem complications, and survival after prolonged invasive ventilation in a setting where confirmatory virologic
testing and microbiologic culture support were limited.

An important strength of this case is that it highlights how syndromic but well-reasoned diagnosis remains essential in
low-resource practice. In our setting, measles IgM, polymerase chain reaction testing, and full microbiologic culture
support were not available during admission. Because of these limitations, the diagnosis of recent measles infection was
made clinically, based on the epidemiologic context, the absence of vaccination, the recent history of febrile generalized
rash illness, and the residual cutaneous findings on examination. Although laboratory confirmation would have strength-
ened etiologic certainty, lack of such testing should not delay recognition of severe disease or initiation of life-saving
treatment, especially in settings where clinicians must act on the best available evidence at the bedside.*® Evidence from
multiplex polymerase chain reaction-based acute respiratory infection surveillance in a comparable hospital context
further illustrates how expanded molecular testing can improve pathogen detection, while limited access to such testing
can constrain etiologic certainty in severe respiratory infections.’”

This case also underlines the multisystem burden of severe measles-associated critical illness. Beyond respiratory
failure, the child developed marked leukocytosis, severe anemia requiring transfusion, hypokalemia, hypernatremia,
generalized edema, difficult venous access, fluid overload requiring diuresis, and mild pericardial effusion. These
findings remind us that severe measles is not simply a respiratory infection. In critically ill children, it may be
accompanied by systemic inflammation, metabolic disturbances, hemodynamic instability, and complications related
both to the disease itself and to prolonged intensive care management. Close serial monitoring was therefore a key part of
successful management in this patient. This approach is consistent with pediatric clinical literature emphasizing careful
clinico-investigative assessment of acute severe presentations in young children, particularly when systemic complica-
tions evolve during admission.'’

Another notable feature of this case is the length and complexity of the recovery process. The child required 14 days
of invasive mechanical ventilation, followed by gradual weaning of respiratory support, stabilization in intensive care,
and later ward-based rehabilitation. Despite the severity of illness, her condition improved progressively with sustained
supportive care, radiographic recovery, correction of metabolic abnormalities, nutritional support, and close reassess-
ment. This favorable outcome is clinically meaningful because it shows that survival is possible even in very severe
pediatric presentations when timely airway support, careful monitoring, and adaptive treatment strategies are maintained
throughout the admission.

From a broader public health perspective, this case reinforces the continuing consequences of incomplete immuniza-
tion coverage. A preventable infection in an unvaccinated child progressed to prolonged critical illness, exposing both the
patient and the healthcare system to major avoidable burden. This has particular relevance in fragile and underserved
settings, where missed vaccination opportunities, delayed referral, and limited pediatric intensive care capacity may
combine to worsen outcomes.'* Strengthening routine immunization programs, improving early recognition of danger
signs at community level, and expanding timely referral pathways remain essential to reduce severe measles complica-
tions and prevent similar life-threatening presentations. Consistent with evidence on delayed routine immunization
among children in underserved settings, this case reinforces how missed vaccination opportunities can translate into
preventable severe disease and avoidable critical care burden.'!

Overall, this case adds useful clinical evidence from a resource-limited setting by documenting severe post-measles
PARDS with multisystem complications in a young unvaccinated child who ultimately recovered after prolonged
intensive care management. Its value lies not only in the severity of the presentation, but also in illustrating how careful
bedside assessment and sustained supportive care can still lead to a good outcome, even when confirmatory testing and
advanced monitoring are limited.

Conclusion

This case demonstrates that measles in an unvaccinated child can progress beyond a self-limited febrile rash illness to
severe respiratory failure with multisystem complications requiring prolonged intensive care. In resource-limited settings,
where delayed presentation and restricted diagnostic capacity are common, early clinical recognition, timely referral, and
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sustained supportive management remain critical to survival. It also illustrates that severe post-measles PARDS can
remain survivable even in resource-limited settings when early recognition, sustained intensive supportive care, and close
monitoring are available. Furthermore, it highlights the continuing importance of clinical bedside diagnosis in environ-
ments where confirmatory virologic testing may not be accessible. The case also reinforces the public health importance
of strengthening routine immunization coverage, caregiver awareness, and access to pediatric critical care services in
fragile health systems.
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ARDS, acute respiratory distress syndrome; PARDS, pediatric acute respiratory distress syndrome; ABG, arterial blood
gas; ICU, intensive care unit; CRD, Center of Research and Development.
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