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Background: Whipple disease (WD) is a chronic, multisystem infectious disorder caused by the Gram-positive bacterium 
Tropheryma whipplei (T. whipplei). Classical presentations most commonly include intermittent arthralgia or arthritis, often accom
panied by chronic gastrointestinal symptoms such as abdominal pain and diarrhea. Owing to its broad clinical spectrum and the 
absence of pathognomonic features, early diagnosis remains challenging.
Case Report: This report describes a patient with T. whipplei infection who presented with acute kidney injury as the initial and 
predominant manifestation, an uncommon presentation of WD. The clinical course rapidly progressed to severe pneumonia and severe 
acute respiratory distress syndrome, necessitating veno-venous extracorporeal membrane oxygenation (ECMO) support. Following 
intensive management, renal function showed gradual improvement, evidenced by increased urine output and a reduction in serum 
creatinine levels, while chest imaging demonstrated mild radiological improvement. Despite these findings, the patient subsequently 
died after the family declined further treatment.
Conclusion: This case offers clinically relevant insights into an atypical presentation of clinically suspected WD. Acute kidney injury (AKI), 
manifested initially by reduced urine output and elevated serum creatinine, constituted the primary presentation. Moreover, there is a paucity of 
literature from China describing the use of ECMO in the management of WD-associated severe pneumonia. Accordingly, this case may provide 
a novel perspective on the management of critically ill patients with severe systemic complications of clinically suspected WD.
Keywords: acute kidney injury, ECMO, respiratory distress syndrome, severe pneumonia, Whipple disease

Background
Whipple disease (WD) is a rare, chronic, and recurrent systemic disorder caused by the Gram-positive bacterium 
Tropheryma whipplei (T. whipplei), with involvement of multiple organ systems.1 Within the past five years, no cases 
have been documented of T whipplei infection complicated by AKI and severe pneumonia necessitating ECMO support, 
nor have there been reports of WD presenting with AKI as the initial clinical symptom.

The pathogenesis of WD involves the invasion of intestinal macrophages by T. whipplei, which disrupts lysosomal 
degradation, triggers persistent systemic inflammation, and leads to granulomatous tissue infiltration across organs.2 Impaired 
cellular immunity, particularly reduced macrophage and T-cell function, predisposes individuals to chronic infection and 
systemic dissemination.3 Owing to its heterogeneous and nonspecific clinical manifestations, WD is frequently misdiagnosed. 
The classic clinical triad consists of arthritis, gastrointestinal manifestations, and weight loss.4 Beyond the classic triad, WD 
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exhibits diverse systemic manifestations: respiratory involvement (interstitial pneumonia, pleuritis) occurs in 10–30% of 
cases; renal manifestations, though rare, include glomerulonephritis and acute kidney injury secondary to immune-mediated 
injury or sepsis; additional features include neurological deficits, ocular inflammation, and cardiac involvement, reflecting the 
multisystem tropism of T. whipplei.5,6 Notably, Corynebacterium striatum is a common nosocomial opportunistic pathogen 
frequently isolated from respiratory specimens in critically ill patients, and its detection by mNGS may represent either true 
co-infection or colonization/contamination in the setting of severe pneumonia. Distinguishing pathogenic T. whipplei from 
commensal/opportunistic Corynebacterium species is critical for accurate diagnosis and targeted antimicrobial therapy.

The present case report describes clinically suspected T. whipplei infection presenting with acute kidney injury (AKI, 
initially with reduced urine output) as the initial clinical symptom, followed rapidly by severe pneumonia and acute 
respiratory distress syndrome (ARDS), ultimately requiring extracorporeal membrane oxygenation (ECMO) support.

Case Report
Clinical Data
The study was conducted in accordance with the ethical principles outlined in the Declaration of Helsinki. Written 
informed consent was obtained from the patient’s next of kin, as the patient was deceased at the time of consent.

A 57-year-old male (height: 173 cm; weight: 78 kg; body mass index: 26.1 kg/m2) was admitted to the hospital on 
May 11, 2025, with a 5-day history of reduced urine output accompanied by fever and a 4-day history of dyspnea. The 
medical history was notable for hypertension and long-term alcohol consumption. There was no reported history of joint 
swelling or pain, abdominal pain, diarrhea, or other relevant comorbid conditions. At presentation, the predominant 
clinical manifestations included decreased urine output, fever, and progressively worsening dyspnea.

The patient initially presented to a local county hospital at 09:00 on May 10, 2025. Chest computed tomography (CT) 
demonstrated mild bilateral ground-glass opacities within the pulmonary interstitium, consistent with early interstitial 
lung involvement. Laboratory evaluation revealed a significantly elevated serum creatinine concentration of 
589.62 μmol/L, indicating severe renal dysfunction.

Initial arterial blood gas analysis at the local hospital showed severe hypoxemia and metabolic disturbance; key 
values are summarized in Table 1.

The patient was subsequently transferred to our hospital and formally admitted on May 11, 2025.
Physical examination revealed the following findings.

Vital Signs
Body temperature was 36.9°C, pulse rate was 92 beats per minute, respiratory rate was 35 breaths per minute, and blood 
pressure was 140/87 mmHg. Peripheral oxygen saturation was 88% while receiving supplemental oxygen via a face mask 
at a flow rate of 10 L/min.

Neurological Examination
The patient was alert and conscious. Bilateral pupils measured 3.0 mm in diameter and demonstrated intact pupillary 
light reflexes.

Respiratory System
Auscultation revealed coarse breath sounds in both lungs, with the presence of bilateral dry and moist rales.

Table 1 Key Arterial Blood Gas Values During Hospitalization

Time Point FiO2 (%) pH PaO2 (mmHg) PaCO2 (mmHg) BE (mmol/L) Lactate (mmol/L)

Local hospital admission 53 7.39 46 24 −8.5 0.7
ICU admission (intubation) 100 7.22 52 40 −11.3 –

After prone positioning 100 7.37 73 38 −3.3 0.9

Post-VV-ECMO initiation 50 7.40 100 27 −8.1 1.2

Abbreviations: FiO2, fraction of inspired oxygen; pH, potential of hydrogen; PaO2, partial pressure of arterial oxygen; PaCO2, partial pressure of arterial 
carbon dioxide; BE, base excess; Lactate, lactic acid.
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Cardiovascular System
Heart rate was 92 beats per minute, and cardiac rhythm was regular.

Abdominal Examination
Central obesity was noted. The abdomen was soft, with no palpable liver or spleen. Bowel sounds were diminished.

Extremities
No edema was observed in the lower limbs. Pathological reflexes were absent bilaterally. Peripheral perfusion was 
preserved, with warm extremities.

On admission, the patient exhibited progressively worsening clinical symptoms. Arterial blood gas analysis demon
strated severe impairment of oxygenation, findings that were markedly disproportionate to the chest CT obtained at the 
local hospital, suggesting substantial progression of pulmonary involvement. To further assess the extent of lung injury, 
a follow-up chest CT was performed, which revealed a pronounced aggravation of diffuse ground-glass opacities 
involving both lungs.

Concurrent laboratory evaluation showed significant renal dysfunction, with a serum creatinine level of 690.74 μmol/L, 
markedly exceeding the established reference range of 44–106 μmol/L.

After admission, invasive mechanical ventilation was initiated, during which a small quantity of white mucoid sputum 
was aspirated. Following endotracheal intubation, arterial blood gas analysis was performed under conditions of an FiO2 

of 100% and positive end-expiratory pressure (PEEP) set at 10 cmH2O. The results demonstrated a pH of 7.22, PaO2 of 
52.00 mmHg, PaCO2 of 40 mmHg, HCO3

− of 16.40 mmol/L, and a BE of −11.3 mmol/L, consistent with severe 
respiratory and metabolic derangements.

The Acute Physiology and Chronic Health Evaluation-II (APACHE-II) score was 27, corresponding to critical illness 
severity and an estimated mortality risk of 60.47%. Gastrointestinal endoscopy was not performed because the patient 
was critically ill with severe hypoxemia and hemodynamic instability, and the family declined additional invasive 
procedures. Although gastrointestinal involvement is classic for Whipple disease, clinical evaluation of the gut was 
deferred due to the patient’s unstable condition.

On admission, the patient’s respiratory distress was initially attributed to pulmonary infection. The etiology of the 
reduced urine output and elevated serum creatinine level was evaluated systematically. First, the patient did not report 
thirst, and both heart rate and blood pressure were largely within normal ranges. Peripheral perfusion was preserved, with 
warm extremities and a normal lactate level; there were no clinical features suggestive of shock, making prerenal AKI 
unlikely. Second, there were no significant abnormalities reported on prior intermittent health check-ups, and abdominal 
CT performed at the local hospital revealed no obstructive or structural abnormalities, thereby excluding postrenal AKI. 
On this basis, intrinsic acute kidney injury was suspected, with a broad differential etiology at admission, including 
severe systemic infection of unknown origin.

Diagnoses
1. Severe community-acquired pneumonia (CAP) complicated by type I respiratory failure; 2. AKI (suspected secondary 
to severe systemic infection, pathogen undefined at admission); 3. Acute respiratory distress syndrome (ARDS).

Treatment and Clinical Progress
Anti-Infection and Symptomatic Support Therapy
Empiric anti-infective treatment was initiated and consisted of the following agents:

① Ceftriaxone, 2.0 g, administered intravenously once daily.
② Moxifloxacin, 0.4 g, administered intravenously once daily.
③ Oseltamivir, 75 mg, administered via a nasogastric tube twice daily.

Bronchoscopy and Microbiological Evaluation
Flexible bronchoscopy was performed to obtain lower respiratory tract specimens. A small amount of white, jelly-like 
sputum was observed in the left lower lobe during the procedure. Bronchoalveolar lavage fluid was collected and 
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subsequently analyzed using metagenomic next-generation sequencing (mNGS) to enhance the accuracy of pathogen 
identification in the context of suspected respiratory infections.

Respiratory Management
Deep sedation and adequate analgesia were maintained, and the patient remained on continuous invasive mechanical 
ventilation. High-level ventilatory support was required using synchronized intermittent mandatory ventilation combined 
with pressure support ventilation. Initial settings included a tidal volume [VT] of 400 mL per breath, PEEP of 14 mbar, 
pressure support [PS] of 10 mbar, respiratory rate of 16 breaths per minute, and an FiO2 of 100%.

Given an oxygenation index below 100 mmHg, prone positioning was initiated and implemented for more than 
6 hours. As no significant improvement was observed after prone positioning, with the oxygenation index remaining 
below 80 mmHg, bedside ultrasonography was performed and showed essentially preserved cardiac systolic function. 
Criteria for veno-venous extracorporeal membrane oxygenation (VV-ECMO) were therefore met. After informed consent 
was obtained from the patient’s family, VV-ECMO was initiated to provide advanced respiratory support. Initial ECMO 
parameters included a rotation speed of 2930 rpm, blood flow of 3.5 L/min, sweep gas flow of 3.5 L/minute, and FiO2 of 
100%. Systemic anticoagulation was maintained with continuous heparin sodium infusion, with activated clotting time 
monitored and maintained between 180 and 220 seconds.

Arterial blood gas parameters improved progressively after prone positioning and VV-ECMO support; serial values 
are provided in Table 1. Ventilator parameters were subsequently adjusted to an FiO2 of 50%, PEEP of 12 cmH2O, PS of 
10 cmH2O, and tidal volume of 420 mL per breath, resulting in an oxygenation index of 200 mmHg, representing 
a marked improvement compared with prior values. Intermittent positional ventilation and intensified airway manage
ment were continued.

Circulatory Management
Following the initiation of mechanical ventilation, the patient experienced a decrease in blood pressure exceeding 
40 mmHg from baseline. Norepinephrine infusion was initiated to support hemodynamic stability, with the dose titrated 
to a maximum of 0.4 μg/kg/min. With ongoing therapeutic intervention, the vasopressor requirement was gradually 
reduced to 0.14 μg/kg/minute, and circulatory status subsequently stabilized.

Renal Function Monitoring
Urine output normalized within 48 hours, while serum creatinine peaked on admission and gradually decreased there
after. Serial renal parameters are shown in Table 2.

Day 2 After Admission
Inflammatory markers (WBC, neutrophils, PCT, CRP) showed an initial rise followed by a gradual decline; trends are 
summarized in Table 3. Accordingly, oseltamivir therapy was discontinued.

Day 3 After Admission
Hemodynamic parameters remained stable, allowing for the discontinuation of vasopressor support. Comprehensive 
immunological testing was unremarkable, including the antinuclear antibody profile, systemic vasculitis-related 

Table 2 Temporal Changes in Renal Function and Urine Output

Day (2025) Urine Output (mL/24 h) Serum Creatinine (μmol/L) BUN (mmol/L)

May 10 (pre-admission) – 589.62 –

May 11 (Day 1) 1980 690.74/640.44 30.37
May 12 (Day 2) 3460 594.71 32.32

May 13–15 (Day 3–5) Normal range Mild fluctuation Elevated

May 16 (Day 6) Normal range 301.01 37.43
May 19 (Day 9) Normal range Improved Persistently elevated

Abbreviation: BUN, blood urea nitrogen.
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antibodies, antiphospholipid antibody profile, and the four tests related to rheumatoid arthritis. Serum immunoglobulin 
levels were within normal limits. Both the G test and GM test were negative, and nucleic acid testing for COVID-19 was 
negative. Urine output remained within the normal range, while serum creatinine showed a slight increase. Urine culture 
was further collected. The patient had normal routine urine test results and presented no urinary tract infection symptoms 
such as frequent micturition, urgent micturition or dysuria. Sputum culture demonstrated no growth of pathogenic 
bacteria.

Metagenomic next-generation sequencing (Sequencing Platform: Shanghai Baotong Medical LaboratoryMicrobial 
Profile) of bronchoalveolar lavage fluid results were as follows: DNA Test Result Details: Tropheryma whipplei 27,398 
sequence reads, Corynebacterium striatum 314 sequence reads, Abiotrophia defectiva 6 sequence reads, Olsenella uli 5 
sequence reads, Mycoplasma orale 3 sequence reads. RNA Test Result Details: Tropheryma whipplei 92 sequence reads, 
Corynebacterium striatum 4 sequence reads.

While Corynebacterium striatum was also detected, it is a common hospital-acquired colonizer in critically ill 
patients, and T. whipplei was considered the primary pathogen responsible for the severe pneumonia in this case. 
Doxycycline (0.1 g intravenously every 12 hours) was added as adjunctive anti-infection therapy, in accordance with 
standard treatment recommendations, while ceftriaxone (2.0 g intravenously once daily) was continued for its broad- 
spectrum antibacterial efficacy. Following identification of T. whipplei, the AKI etiology was reclassified as infectio
n-associated intrinsic AKI secondary to systemic T. whipplei infection. Further optimization of volume status was 
undertaken, while continuous ECMO support and intermittent prone positioning were maintained. ECMO, which has 
been effectively utilized in critical care settings, particularly in cases of ARDS refractory to conventional mechanical 
ventilation, was continued as part of the respiratory support strategy. Follow-up chest radiography indicated slight 
absorption and partial improvement of pulmonary lesions compared to prior imaging.

Day 6 After Admission
Renal function improved while blood urea nitrogen remained elevated, likely due to catabolic stress, high protein 
breakdown, and impaired renal tubular reabsorption during critical illness. The patient developed hypertension, necessi
tating continuous intravenous infusion of sodium nitroprusside for blood pressure control. The intensity of ECMO 
support was subsequently reduced.

Day 9 After Admission
Chest CT demonstrated areas of consolidation in the posterior segments of both lungs accompanied by mild improvement of 
localized exudative lesions in the bilateral upper lobes. Following a reduction in ECMO support intensity, adequate pulmonary 
oxygenation could not be maintained despite ongoing mechanical ventilation. After discussion, the patient’s family declined 
further therapeutic interventions. ECMO support was withdrawn per family request. Despite maximal conventional ventila
tion, the patient could not maintain adequate oxygenation and hemodynamic stability. The patient was discharged home and 
died approximately 2 hours later due to refractory hypoxemia and progressive respiratory failure.

The imaging changes observed during treatment are presented in Figure 1.
The diagnosis of AKI was established, and temporal changes in urine output and serum creatinine are illustrated in 

Figure 2. Pulmonary infection was documented, and infection-related indicator trends are shown in Figure 3.

Table 3 Trends in Inflammatory Biomarkers

Day (2025) WBC (×109/L) Neutrophil (%) PCT (ng/mL) CRP (mg/L)

May 11 (Day 1) 18.06 93.10 Elevated Elevated
May 12–14 (Day 2–4) Gradually increased Gradually increased Gradually decreased Gradually decreased

May 15–19 (Day 5–9) Persistently high Persistently high Declining Declining

Abbreviations: WBC, white blood cell; PCT, procalcitonin; CRP, C-reactive protein.
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Figure 1 Serial changes in pulmonary imaging findings. 
Notes: (A–C) depict the CT manifestations of intrapulmonary lesions at different stages of treatment, whereas (D–F) illustrate chest radiographic changes over the same 
period. (A) Chest CT at the referring hospital (May 10, 2025); (B) Chest CT on admission (May 11, 2025); (C) Chest CT prior to discharge (May 19, 2025); (D) Chest 
radiograph following initiation of mechanical ventilation (May 11, 2025); (E) Chest radiograph after ECMO cannulation (May 11, 2025); (F) Chest radiograph after treatment 
(May 13, 2025).

Figure 2 Temporal changes in serum creatinine levels and urine output and their clinical implications.
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Discussion
The clinical presentation of WD is heterogeneous and lacks pathognomonic features. Classical WD most often manifests with 
intermittent arthralgia, arthritis, or other joint-related symptoms, frequently accompanied by chronic gastrointestinal symp
toms such as abdominal pain and diarrhea.7–9 The condition predominantly affects middle-aged males. In approximately 80% 
to 90% of cases with classical WD, seronegative arthritis and arthralgia remain the main clinical manifestations.6,10–16

Given the widespread environmental distribution of T. whipplei, exposure and infection are relatively common. 
Primary infection may present as an acute illness, with clinical manifestations including bacteremia, gastroenteritis, or 
pneumonia.5,11–13

Several studies have reported detection of T. whipplei in the feces of children presenting with diarrhea in the absence of 
other identifiable enteric pathogens.17 Carriage of T. whipplei has also been documented in the feces and saliva of healthy 
individuals.18,19 In rural regions of Senegal and Ghana in Africa, asymptomatic carriage rates are relatively high, and the 
prevalence of T. whipplei detected in the feces of children with diarrhea is approximately twice that observed in asymptomatic 
children.20–22 Traditional microbiological methods are limited, making mNGS a valuable adjunct for identifying unusual 
pathogens in critical illness.

Clinically, WD can involve multiple organ systems, and some patients present with nonspecific symptoms.23,24 This report 
describes a middle-aged male with acute pulmonary infection in whom AKI was the predominant initial presentation, 
followed by rapidly progressive severe pneumonia and ARDS. Microbiological investigations, including sputum culture, 
serological tests for respiratory pathogens, multiplex nucleic acid testing for respiratory pathogens, and blood cultures, were 
all negative. Owing to the patient’s critical condition, gastrointestinal endoscopy was not performed. Furthermore, compre
hensive evaluation for immune-related disorders yielded negative results.15,25–27

Metagenomic next-generation sequencing of bronchoalveolar lavage fluid detected T. whipplei. In conjunction with 
radiological improvement of pulmonary lesions and a progressive decline in infection-related biomarkers following 
anti-infective therapy, was highly suspected to be severe T. whipplei–associated pneumonia. In this case, bronchoscopy 
and bronchoalveolar lavage were performed, but histopathological examination of tissue invasion was not conducted 
due to the patient’s critical condition and family refusal of invasive procedures. Therefore, T. whipplei infection was 

Figure 3 Trends in infection-related biomarkers during hospitalization.
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clinically suspected rather than definitively confirmed. We acknowledge that mNGS detection alone does not establish 
pathogenicity, as high T. whipplei read counts have been reported in respiratory samples without clinical correlation. 
However, the diagnosis was supported by the following: (1) absence of other pathogens on routine microbiological 
tests; (2) consistent clinical course of severe pneumonia and ARDS; (3) improvement in clinical and radiological 
parameters after targeted anti-T. whipplei therapy; and (4) exclusion of alternative causes including immune-mediated 
diseases. The patient required VV-ECMO for respiratory support. With intensive treatment, renal function showed 
gradual recovery, as evidenced by increased urine output and declining serum creatinine levels, and pulmonary 
radiological findings showed mild improvement. Despite these changes, the patient died after the family declined 
further medical intervention.

Notably, the interpretation of T. whipplei detected by mNGS requires caution, as asymptomatic pharyngeal and gastro
intestinal colonization is well documented in healthy individuals, with carriage rates up to 20–40% in some populations.3,28 High 
sequencing reads alone do not equate to pathogenicity, and respiratory tract colonization without disease has been repeatedly 
reported.23,29 Therefore, the possibility of incidental detection cannot be excluded in this critically ill patient. Similarly, the 
clinical significance of Corynebacterium striatum remains unclear. While this species is often regarded as a nosocomial 
colonizer, it has been increasingly recognized as an opportunistic pathogen in ventilated and immunocompromised patients, 
occasionally causing true pneumonia and bacteremia. In the present case, we cannot fully rule out a dual infection or 
a contributing pathogenic role of C. striatum, although the clinical and radiological response to doxycycline favors T. whipplei 
as the dominant pathogen.

This study has several important limitations. First, no histopathological evidence of tissue invasion was obtained, and the 
diagnosis of Whipple disease remains clinically suspected rather than definitive. Second, mNGS cannot distinguish coloniza
tion from true infection, and high T. whipplei reads may represent asymptomatic carriage in critically ill hosts. Third, the 
pathogenic contribution of Corynebacterium striatum could not be definitively excluded. Fourth, targeted therapy was 
initiated empirically, and long-term follow-up was unavailable due to family withdrawal of care. These limitations should 
be considered when interpreting the findings.

Conclusion
This case highlights that Whipple disease should be considered in the differential diagnosis of unexplained acute kidney 
injury accompanied by severe pneumonia, even in the absence of classic gastrointestinal or articular symptoms. 
Metagenomic next-generation sequencing facilitates early pathogen identification in critically ill patients with unclear 
etiology, while multidisciplinary collaboration between nephrology, pulmonology, and critical care teams is essential for 
optimizing management. Given the limitations of relying solely on mNGS and the risk of asymptomatic T. whipplei 
colonization, future research should focus on refining diagnostic pathways that distinguish true infection from coloniza
tion and improve early recognition of atypical presentations.

Abbreviations
WD, Whipple disease; T. whipplei, Tropheryma whipplei; ECMO, veno-venous extracorporeal membrane oxygenation; AKI, 
acute kidney injury; ARDS, acute respiratory distress syndrome; CT, Chest computed tomography; PEEP, positive end-expiratory 
pressure; APACHE-II, Acute Physiology and Chronic Health Evaluation-II; CAP, Severe community-acquired pneumonia; 
mNGS, metagenomic next-generation sequencing; VV-ECMO, veno-venous extracorporeal membrane oxygenation.
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