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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 meta-
genomics next generation sequencing (mNGS) in bronch-
oalveolar lavage fluid only detected Tropheryma whipplei.
Tropheryma whipplei is the pathogen of Whipple’s dis-
ease. The most frequently involved organs are the eyes,
heart, and central nervous system. Pulmonary parench-
ymal involvement is rare. To our knowledge, this is the
first reported case of pulmonary cavity caused by Tropheryma
whipplei. Nineteen cases of pulmonary parenchymal involve-
ment 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 diag-
nosis of pulmonary cavity, pulmonary nodules, intersti-
tial 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 dis-
ease, which is a rare chronic infectious disease involving
multiple systems. Classic Whipple’s disease is more

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 ofMycoplasma 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 sequen-
cing (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 dis-
appeared, leaving only a little patchy infiltration. The pleural
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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 respira-
tory system is involved, with an incidence of 12.4% [1,2].
In Whipple’s disease, pulmonary parenchymal involve-
ment is rare. Our case is the first diagnosed case of pul-
monary cavity caused by Tropheryma whipplei. In addi-
tion to our case, we identified 19 patients with lung
parenchymal involvement in the literature [3–18]. Their
clinical, radiologic, and pathological features were pro-
vided 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%), asympto-
matic 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 symp-
toms included weight loss in 11 cases (55.0%), fever in
11 cases (55.0%), abdominal pain, sweating, and anor-
exia 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 centi-
meters. The second was interstitial changes (5/20) and
patchy infiltration (5/20), accounting for 25.0%, respec-
tively. 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, fol-
lowed by dyspnea/breathlessness and chest pain. The chest
imaging manifestations were various, including nodules,
interstitial changes, patchy infiltration, and cavity.

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.
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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 infec-
tion 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 pul-
monary 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 immuno-
suppression [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 differ-
ence 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 gluco-
corticoids, 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. There-
fore, 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 aggra-
vating 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 intro-
duced into clinical practice. mNGS is a new technology

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 med-
iastinal 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 mero-
penem 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 pul-
monary parenchymal involvement caused by Tropheryma
whippleiwere various. For patientswith pulmonary nodules,
interstitial changes, patchy infiltration, or cavity, Tropheryma
whipplei infection should be considered as one of the dis-
eases that need to be differentiated, especially when patients
have extrapulmonary symptoms.mNGS is helpful to improve
diagnosis rate.

Funding information: Authors state no funding involved.

Author contributions: Z. W. M. analyzed and interpreted
the patients’ data and was a contributor in writing the
manuscript. X. L. performed the literature search, data
analysis, and was a major contributor in writing the
manuscript. All authors read and approved the final
manuscript.

Conflict of interest: Authors state no conflict of interest.

Data availability statement: All data generated or ana-
lyzed during this study are included in this published
article (and its supplementary information files).

Lung involvement caused by Tropheryma whipplei  845



References

[1] Dolmans RA, Boel CH, Lacle MM, Kusters JG. Clinical
manifestations, treatment, and diagnosis of Tropheryma
whipplei infections. Clin Microbiol Rev. 2017;30(2):529–55.

[2] Fenollar F, Puéchal X, Raoult D. Whipple’s disease.
N Engl J Med. 2007;356(1):55–66.

[3] Pirola RC, Mishkel MA, Macdonald GJ, Liddelow AG. Whipple’s
disease. Med J Aust. 1967;2(22):985–8.

[4] Winberg CD, Rose ME, Rappaport H. Whipple’s disease of the
Lung. Am J Med. 1978;65(5):873–80.

[5] Cho C, Linscheer WG, Hirschkorn MA, Ashutosh K. Sarcoidlike
granulomas as an early manifestation of Whipple’s disease.
Gastroenterology. 1984;87(4):941–7.

[6] Symmons DP, Shepherd AN, Boardman PL, Bacon PA.
Pulmonary manifestations of Whipple’s disease. Q J Med.
1985;56(220):497–504.

[7] Kelly CA, Egan M, Rawlinson J. Whipple’s disease presenting
with lung involvement. Thorax. 1996;51(3):343–4.

[8] Dzirlo L, Hubner M, Müller C, Blaha B, Formann E, Dellinger C,
et al. A mimic of sarcoidosis. Lancet. 2007;369(9575):1832.

[9] Canessa PA, Pratticò L, Sivori M, Magistrelli P, Fedeli F,
Cavazza A, et al. Acute fibrinous and organising pneumonia in
Whipple’s disease. Monaldi Arch Chest Dis.
2008;69(4):186–8.

[10] Nubourgh I, Vandergheynst F, Lefebvre P, Lemy A, Dumarey N,
Decaux G. An atypical case of Whipple’s disease: case
report and review of the literature. Acta Clin Belg.
2008;63(2):107–11.

[11] Lagier JC, Lepidi H, Raoult D, Fenollar F. Systemic Tropheryma
whipplei clinical presentation of 142 patients with infections

diagnosed or confirmed in a reference center. Medicine.
2010;89(5):337–45.

[12] Fenollar F, Ponge T, La Scola B, Lagier JC, Lefebvre M, Raoult D.
First isolation of Tropheryma whipplei from bronchoalveolar
fluid and clinical implications. J Infect. 2012;65(3):275–8.

[13] Urbanski G, Rivereau P, Artru L, Fenollar F, Raoult D, Puéchal X.
Whipple disease revealed by lung involvement. a case report
and literature review. Chest. 2012;141(6):1595–8.

[14] Stein A, Doutchi M, Fenollar F, Raoult D. Tropheryma whipplei
pneumonia in a patient with HIV-2 infection. Am J Respir Crit
Care Med. 2013;188(8):1036–7.

[15] Chen XL, Sun HL. The imaging manifestations of a case of
Whipple’s disease in the lungs. Journal of China-Japan Friendship
Hospital. 2015;29(4):263 (Chinese).

[16] Vankeerberghen A, Jonckheere S, De Raeve H, Caluwe R,
De Beenhouwer H. Novel Tropheryma species in a lung biopsy
sample from a kidney transplant recipient. Clin Microbiol
Infect. 2018;24(5):548.e5–8.

[17] Prudent E, Le Guenno G, Jonckheere S, Vankeerberghen A,
Lepidi H, Angelakis E, et al. Fluorescent in situ hybridization
can be used as a complementary assay for the diagnosis of
Tropheryma whipplei infection. Infection. 2019;47(2):317–21.

[18] Li W, Zhang Q, Xu Y, Zhang X, Huang Q, Su Z. Severe pneumonia
in adults caused by Tropheryma whipplei and Candida sp.
infection: a 2019 case series. BMC Pulm Med. 2021;21(1):29.

[19] Marth T, Raoult D. Whipple’s disease. Lancet.
2003;361(9353):239–46.

[20] Lagier JC, Papazian L, Fenollar F, Edouard S, Melenotte C,
Laroumagne S, et al. Tropheryma whipplei DNA in bronchoal-
veolar lavage samples: a case control study. Clin Microbiol
Infect. 2016;22(10):875–9.

846  Wen Mei Zhang and Ling Xu


	1 Introduction
	2 Case report
	3 Discussion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU <FEFF0056006500720073006900740061002000410064006f00620065002000440069007300740069006c006c00650072002000530065007400740069006e0067007300200066006f0072002000410064006f006200650020004100630072006f006200610074002000760036>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


