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Pulmonary parenchymal involvement caused
by Tropheryma whipplei
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Abstract: We report a 26-year-old man with left chest
pain for 4 days. His chest CT showed a cavity in the left
upper lung. Tuberculosis was suspected ﬁrst, but metagenomics next generation sequencing (mNGS) in bronchoalveolar lavage ﬂuid only detected Tropheryma whipplei.
Tropheryma whipplei is the pathogen of Whipple’s disease. The most frequently involved organs are the eyes,
heart, and central nervous system. Pulmonary parenchymal involvement is rare. To our knowledge, this is the
ﬁrst reported case of pulmonary cavity caused by Tropheryma
whipplei. Nineteen cases of pulmonary parenchymal involvement were found by literature search. The most common
respiratory symptom was cough, followed by dyspnea/
breathlessness and chest pain. The most common ﬁnding
in chest imaging was pulmonary nodules, followed by
interstitial changes and patchy inﬁltration. Our case and
literature review highlighted that Tropheryma whipplei
infection should be considered in the diﬀerential diagnosis of pulmonary cavity, pulmonary nodules, interstitial changes, and patchy inﬁltration. mNGS is helpful to
improve diagnosis rate.
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1 Introduction
Tropheryma whipplei is the pathogen of Whipple’s disease, which is a rare chronic infectious disease involving
multiple systems. Classic Whipple’s disease is more
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common in middle-aged Caucasian men and extremely
rare in the native Asian and African populations [1]. The
most frequently involved organs are the eyes, heart, and
central nervous system [1]. Pulmonary parenchymal
involvement is rare. Little attention has been paid in
the published literature to the respiratory features of
Whipple’s disease.

2 Case report
A 26-year-old Chinese male was admitted to our hospital
due to breathing-related chest pain on the left for 4 days.
He was in good health before, had no immunodeﬁciency
diseases, and did not take any immunosuppressive agents.
He was a software engineer, with no history of tourism
and no history of contact with patients infected with
Tropheryma whipplei. Physical examination was normal.
The chest CT showed a thick-walled cavity in the left
upper lung. Vascular convergence sign and local pleural
thickening can be seen (shown in Figure 1). Blood routine
test, C-reactive protein, erythrocyte sedimentation rate,
procalcitonin, 1,3-β-D-glucan assay, and endotoxin test
were normal. Serological tests of Mycoplasma pneumoniae,
Chlamydia pneumoniae, Legionella pneumoniae, respiratory
viruses, and HIV were negative. Autoantibodies were all
negative. Tuberculosis was suspected ﬁrst, but tuberculin
test was negative. In order to determine the cause of the
disease, bronchoscopy was performed and showed normal
bronchial mucosa. Bronchoalveolar lavage ﬂuid (BALF)
was analyzed by metagenomics next generation sequencing (mNGS). Tropheryma whipplei was detected and it
was the only pathogen identiﬁed.
The patient was diagnosed with Tropheryma whipplei
infection. He was treated with intravenous ceftriaxone
(2 g, once daily) for 2 weeks. Then, he received oral
administration of trimethoprim–sulfamethoxazole (0.96 g,
twice daily). His chest pain was relieved one week after
starting treatment. Six weeks after treatment, a follow-up
chest CT scan showed that the pulmonary cavity disappeared, leaving only a little patchy inﬁltration. The pleural
This work is licensed under the Creative Commons Attribution 4.0
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Figure 1: Chest CT before treatment, showing a thick-walled cavity in the left upper lung, with smooth inner and irregular outer margins.
The adjacent pleural and the left lower pleural were thickened.

Figure 2: Chest CT after 6 weeks of treatment, showing the cavity disappeared, leaving only a little patchy inﬁltration. The pleural thickening
was improved.

thickening was reversed (shown in Figure 2). The patient is
still under treatment and follow-up.
Informed consent: Informed consent has been obtained
from our patient in this study.

3 Discussion
Whipple’s disease is a rare chronic infectious disease.
It mainly manifests as pleural eﬀusion when the respiratory system is involved, with an incidence of 12.4% [1,2].
In Whipple’s disease, pulmonary parenchymal involvement is rare. Our case is the ﬁrst diagnosed case of pulmonary cavity caused by Tropheryma whipplei. In addition to our case, we identiﬁed 19 patients with lung
parenchymal involvement in the literature [3–18]. Their
clinical, radiologic, and pathological features were provided in the Table S1.
Among the 20 patients, 13 were male and seven were
female. The age at diagnosis ranged from 26 to 81 years
old. Respiratory symptoms included cough in 11 cases
(55.0%), dyspnea/breathlessness in 10 cases (50.0%),

chest pain in ﬁve cases (25.0%), expectoration in three
cases (15.0%), hemoptysis in one case (5.0%), asymptomatic in two cases (10.0%), and no description in one
case. There were 10 patients (50.0%) with arthralgia/
arthritis. Among them, four patients had joint symptoms
before respiratory symptoms. Diarrhea occurred in 10
patients (50.0%), one before and three after the onset
of respiratory symptoms. Other extrapulmonary symptoms included weight loss in 11 cases (55.0%), fever in
11 cases (55.0%), abdominal pain, sweating, and anorexia in three cases (15.0%), respectively. The most common
chest radiologic ﬁndings were nodules (10/20, 50.0%),
which could be solitary or diﬀuse, ground-glass or solid,
including ﬁne nodules or large nodules of several centimeters. The second was interstitial changes (5/20) and
patchy inﬁltration (5/20), accounting for 25.0%, respectively. Cavity was only seen in our case (5.0%). Four cases
(20.0%) had hilar/mediastinal lymphadenopathy. Four
cases (20.0%) had pleural thickening/adhesions and two
cases (10.0%) had pleural eﬀusion. It could be seen that
the most common respiratory symptom was cough, followed by dyspnea/breathlessness and chest pain. The chest
imaging manifestations were various, including nodules,
interstitial changes, patchy inﬁltration, and cavity.

Lung involvement caused by Tropheryma whipplei

Although chronic infection is the most common form,
acute infection caused by Tropheryma whipplei is gradually
recognized. Among the 20 patients, there were nine cases
of classic Whipple’s disease, one case of atypical Whipple’s
disease, ﬁve cases of acute pulmonary infection (duration
<1 month), and two cases of chronic pulmonary infection
(duration >1 month). In the other three patients, the infection was conﬁned to the lung, but the course of disease was
unknown. Our results showed that acute lung infection
caused by Tropheryma whipplei could be manifested as
patchy opacity, micronodules, or cavity, while the pulmonary parenchymal involvement caused by Whipple’s
disease was mainly manifested as nodules and interstitial
changes.
Some studies showed that Whipple’s disease could
occur in patients with immunodeﬁciency or immunosuppression [19]. Immunosuppressive therapy, such as
treatment with corticosteroids or tumor necrosis factor
antagonists, can worsen Whipple’s disease [1,11]. A study
on 176 bronchoalveolar lavage samples showed that more
patients in the Tropheryma whipplei group were treated
with tumor necrosis factor alpha inhibitors compared
with the control group, but overall, there was no diﬀerence in the immunocompromised status of the patients
between the two groups [20]. Of the 20 patients in our
study, ﬁve had unknown immune status, seven had
normal immune status, one had HIV-2 infection, and
seven had received immunosuppressive therapy before
the diagnosis of Tropheryma whipplei infection. Among
these seven cases, only one received immunosuppressive
therapy due to kidney transplantation for lupus nephritis.
The other six cases received immunosuppressive therapy
due to misdiagnosis of sarcoidosis (3 cases), arthritis
(2 cases), and Behcet’s disease (1 case). Of these six cases,
one case deteriorated rapidly after treatment with glucocorticoids, four cases developed diarrhea and weight loss
1–7.5 years after receiving immunosuppressive therapy,
and one case developed intermittent fever more than
1 year after receiving immunosuppressive therapy. Therefore, the role of the host’s immune system in the infection
of Tropheryma whipplei is still largely unresolved. But it is
certain that patients with Tropheryma whipplei infection
should not use immunosuppressants to avoid aggravating the condition.
Before 1991, the diagnosis of Whipple’s disease was
based on histopathological examination, characterized
by positive periodic acid-Schiﬀ (PAS) stained inclusions
within intestinal macrophages. After 1991, PCR was introduced into clinical practice. mNGS is a new technology
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developed in recent years. Our case was diagnosed by
this method. Among the 20 cases, Tropheryma whipplei
was present in BALF or lung biopsy specimens in 12 cases,
three cases were negative for PAS staining, while relevant
information was not available in ﬁve cases. Pathological
examination of lung showed that there was ﬁbrosis in four
patients, multiple foam macrophages in four patients,
acute ﬁbrinous and organizing pneumonia in one patient,
and noncaseating granulomas in one patient. Besides, one
patient presented with noncaseating granuloma in mediastinal lymph nodes. Therefore, we speculate that there
are two mechanisms of lung parenchymal lesions caused
by Tropheryma whipplei: (1) inﬂammatory reaction caused
by direct infection of Tropheryma whipplei in lung tissues;
(2) immune response in lung after infection of Tropheryma
whipplei in other organs.
Antibiotic therapy is the recommended treatment
choice of Tropheryma whipplei infection. Due to the
high recurrence rate and mortality of Whipple’s disease,
long-term treatment is needed. Ceftriaxone or meropenem for 14 days followed by oral co-trimoxazole for
12 months is one of regimens. Some authors suggested
that hydroxychloroquine combined with doxycycline
is a more rational alternative approach [2]. For acute
infections, no evidence has yet been established about
treatment duration.
In conclusion, the chest imaging manifestations of pulmonary parenchymal involvement caused by Tropheryma
whipplei were various. For patients with pulmonary nodules,
interstitial changes, patchy inﬁltration, or cavity, Tropheryma
whipplei infection should be considered as one of the diseases that need to be diﬀerentiated, especially when patients
have extrapulmonary symptoms. mNGS is helpful to improve
diagnosis rate.
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