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Abstract

Objective: To report a rare case of pneumonia caused by Tropheryma whip-
plei (TW) and to explore its clinical characteristics, diagnostic approach, and
therapeutic strategy, aiming to provide a reference for the recognition of atyp-
ical pulmonary infections. Methods: The clinical data, imaging findings, and
laboratory results of the patient were retrospectively analyzed. Relevant liter-
ature from recent years was reviewed to summarize the diagnostic and thera-
peutic experience of pulmonary infection caused by T. whipplei. Results: The
patient presented with fever, cough, and fatigue. Chest CT revealed multiple
patchy opacities and bilateral pleural effusions. Metagenomic next-generation
sequencing (mNGS) of bronchoalveolar lavage fluid (BALF) identified T.
whipplei (9747 specific reads), confirming the diagnosis of Whipple’s disease-
related pneumonia. The patient was treated with meropenem combined with
doxycycline, and no recurrence was observed during a 3-month follow-up.
Conclusion: Tropheryma whipplei can cause isolated pulmonary infection
with nonspecific clinical manifestations. mNGS plays a pivotal role in estab-
lishing the diagnosis. Early recognition and adequate antimicrobial therapy
can significantly improve prognosis.
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1. Introduction

Whipple’s disease (WD) is a systemic chronic infectious disease first described by
George Whipple in 1907. Initially, the observed intestinal lipid malabsorption was
mistakenly attributed to a lipid metabolic disorder rather than infection. The bac-
terial etiology was suspected in 1952, when antibiotic therapy appeared effective.

However, the causative organism was not identified until 1992 by molecular meth-
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ods and was initially named Tropheryma whippelii, later corrected to Tropheryma
whipplei in 2001 [1] [2]. Typical clinical features include malabsorption, weight
loss, arthralgia, and fever, while pulmonary involvement is extremely rare.

T. whipplei primarily infects the monocyte-macrophage system, leading to
chronic inflammatory responses. In recent years, with the advancement of meta-
genomic next-generation sequencing (mNGS), the detection rate of T. whipplei in-
fection in atypical sites—such as the central nervous system, cardiac valves, and lung
tissue—has increased [3]. However, isolated pulmonary infections remain exceed-
ingly rare and are often misdiagnosed as interstitial or atypical bacterial pneumonia.

This study reports a case of Tropheryma whipplei pneumonia confirmed by met-
agenomic next-generation sequencing (mNGS) and discusses its clinical charac-

teristics, diagnostic approach, and key therapeutic considerations.

2. Case Presentation

1) General Information

A 53-year-old male farmer was admitted with a one-month history of cough,
sputum production, and dyspnea, aggravated for two days. The patient had re-
ceived empirical treatment at a local hospital with no improvement. He denied a
history of tuberculosis, diabetes, or immunosuppression, and had no history of
long-term medication or hereditary disease.

2) Clinical Manifestations

On admission, the patient’s temperature was 36.7°C, respiratory rate 20/min, and
heart rate 138 bpm. He was intubated and placed on assisted ventilation. Physi-
cal examination revealed a barrel-shaped chest, coarse breath sounds bilaterally, and
diffuse moist rales. No rash, joint swelling, or abdominal distension was noted.

3) Laboratory Findings

Laboratory evaluation revealed an elevated white blood cell count, neutrophil
percentage, C-reactive protein, and interleukin-6 levels, with decreased serum al-
bumin. Fecal occult blood was positive. Tumor markers and adenosine deaminase
were within normal limits, and the serum GM test was negative.

Chest CT demonstrated increased pulmonary markings, multiple patchy opac-

ities in both lungs, and bilateral pleural effusions. (Figure 1, Figure 2)

Figure 1. Pulmonary CT at admission microbiological findings.
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Bronchoalveolar lavage fluid was analyzed using mNGS, which detected T.
whipplei with 9,747 reads and high coverage depth, confirming true infection ra-
ther than contamination. Prior conventional diagnostic tests, including routine
bacterial and fungal cultures of sputum and BALF, as well as specific PCRs for
common respiratory pathogens, were all negative, highlighting the diagnostic util-

ity of mNGS in this atypical pneumonia case.

Figure 2. Pulmonary CT at admission.

4) Treatment

Based on clinical presentation, imaging findings, and mNGS results, a diagnosis
of T. whipplei pneumonia was made. The patient received intravenous mero-
penem combined with doxycycline, chosen for broad-spectrum coverage, effective
tissue and pulmonary penetration, and demonstrated activity against T. whipplei
in previous reports. After one week of treatment, he was successfully extubated
and transitioned to high-flow oxygen therapy. Cough and dyspnea improved sig-
nificantly. Follow-up CT showed marked resolution of the left upper-lobe in-
filtrates and decreased pleural effusion (Figure 3, Figure 4).

Figure 3. Treatment of lung CT for one week.

At one-month follow-up, the chest CT (Figure 5, Figure 6) revealed almost com-
plete absorption of pulmonary lesions, with no recurrence during the subsequent

three months.
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Figure 4. Treatment of lung CT for one week Outcome.

Figure 5. Review of lung CT.

Figure 6. Review of lung CT.

3. Discussion

1) Biological and Clinical Features of Tropheryma whipplei

T. whipplei is a Gram-positive, PAS-positive, non-acid-fast bacillus. Its core is
enclosed within a plasma membrane surrounded by a trilaminar cell wall rich in
polysaccharides, which accounts for its PAS positivity [4]. Clinically, it mainly
causes chronic gastrointestinal symptoms and seronegative arthritis [5]-[7]. How-
ever, it can also lead to systemic infection involving the endocardium, nervous

system, uveal tract, lymph nodes, and skin [8] [9].
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2) Epidemiology

Whipple’s disease is rare, with an estimated incidence of 1 - 3 cases per million
in North America and Europe, typically affecting middle-aged men (male-to-fe-
male ratio 8 - 14: The disease has been associated with the HLA-B27 haplotype
[10] [11]. Notably, the patient’s occupation as a farmer may represent a potential
epidemiological risk factor, as T. whipplei has been identified in soil, and occupa-
tional exposure could contribute to bacterial transmission.

3) Pulmonary Involvement and Pathogenesis

The mechanism of pulmonary involvement remains unclear. T. whipplei can
impair macrophage degradation capacity, reduce cytokine secretion, and induce
host cell apoptosis [12]. The pathogenesis primarily involves macrophage dys-
function and impaired type 1 T-cell responses, leading to intestinal injury, bacte-
rial dissemination, and systemic involvement [4] [5].

In the present case, chest CT scans revealed pulmonary nodules, alveolar and
interstitial infiltrates, and bilateral pleural effusions. According to previous stud-
ies, nodular lesions are the most common radiological manifestation of TW pneu-
monia, followed by interstitial changes and patchy infiltrates, which may be ac-
companied by mediastinal lymphadenopathy, pleural thickening or adhesion, and
pleural effusion. In rare cases, cavitary lesions have been reported [13]. The radi-
ological diversity of TW pneumonia may be related to its tropism for macrophages,
which are the principal target cells of TW. Alveolar macrophages are abundant in
pulmonary interstitial tissue—particularly around sub-bronchiolar lumens and
within alveolar septa—providing a favorable environment for bacterial survival [14].
Some of these macrophages migrate into the alveolar space to become alveolar mac-
rophages. The highly variable chest CT findings are believed to reflect the distri-
bution and inflammatory response of these infected macrophages within the lung
parenchyma, explaining the wide range of radiologic presentations in TW pneu-
monia. Therefore, the chest CT findings of TW pneumonia are highly variable,
including nodules, interstitial changes, patchy infiltrates, and cavities, lacking spe-
cific radiologic characteristics.

4) Diagnostic Strategies

Routine culture of T. whipplei is technically challenging. PAS-positive foamy
macrophages in biopsy samples are characteristic but not specific [15]. PCR test-
ing of fecal or saliva samples has been used for screening, though false positives
may occur with nonspecific primers [16].

Early and precise pathogen identification is crucial for appropriate antimicro-
bial selection and prognosis [17]. In the early stages of infection, when pathogen
concentrations are low, diagnostic tests may be nonspecific and inefficient; with-
out accurate targeted therapy or with inappropriate antibiotic use, adverse out-
comes may occur [18] [19]. mNGS, introduced into clinical practice in 2014, en-
ables unbiased detection of rare pathogens, providing high sensitivity and speci-
ficity for atypical infections [20] [21]. Additionally, it can identify resistance and

virulence genes, aiding antibiotic stewardship.
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Clinicians should maintain a high index of suspicion for T. whipplei pneumo-
nia in patients with prolonged fever, cough, and radiological findings inconsistent
with common bacterial or viral pneumonia, especially when conventional cultures
are negative and empirical therapy fails.

5) Treatment and Prognosis

Acute T. whipplei pneumonia carries a high risk of respiratory failure and re-
quires prompt intervention. Commonly used antibiotics include ceftriaxone,
penicillin, meropenem, streptomycin, tetracycline, trimethoprim-sulfamethoxazole
(TMP-SMX), and hydroxychloroquine.

Recommended first-line therapy consists of intravenous ceftriaxone (2 g/day)
or meropenem (3 g/day) for 14 days, followed by oral TMP-SMX for 12 months
[22]. However, T. whipplei lacks the dihydrofolate reductase gene targeted by tri-
methoprim and harbors multiple mutations in the folP gene encoding dihydrop-
teroate synthase, leading to potential TMP-SMX resistance [23] [24].

Alternative regimens combining doxycycline (200 mg/day) with hydroxychlo-
roquine (600 mg/day) for at least 12 months have shown efficacy, though lifelong
doxycycline may be required in some cases [25]. However, long-term doxycycline
administration can lead to resistance, and both doxycycline and hydroxychloro-
quine are associated with adverse effects [26]-[28]. The primary toxicities of hy-
droxychloroquine include retinal toxicity, followed by cardiotoxicity and neuro-
muscular toxicity [25], whereas doxycycline commonly causes gastrointestinal
and dermatologic side effects [28].

Antibiotic therapy remains the cornerstone of treatment for T. whipplei infec-
tion. Given the high relapse and mortality rates of Whipple’s disease, prolonged
treatment is required. A regimen of ceftriaxone or meropenem for 14 days fol-
lowed by TMP-SMX for 12 months is one established approach [29] [30]. While
other reports suggest that a combination of hydroxychloroquine and doxycycline
may be a more rational alternative [31].

For acute TW pneumonia, however, the optimal duration of therapy and the
risk of reinfection remain undefined and warrant further investigation. In the pre-
sent case, the patient achieved full recovery following standardized therapy, high-
lighting the importance of early recognition and long-term antibiotic manage-
ment.

Nevertheless, this report represents a single case, and the findings may not be
generalizable. However, it contributes valuable clinical insight into the rare presen-

tation of isolated TW pneumonia.

4. Conclusions

Tropheryma whipplei pneumonia is an extremely rare entity with nonspecific
clinical and radiologic features. mNGS is indispensable for the accurate identifi-
cation of such uncommon pathogens, particularly when routine cultures are neg-
ative. Early recognition and prolonged, appropriate antibiotic therapy are crucial

to preventing relapse and achieving complete recovery.
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