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Tropheryma whipplei infection in the lung
of a patient with long COVID: a case report
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Abstract

Background Immune dysregulation in individuals with long COVID has been detected. Differential diagnosis of
diffuse infiltration on chest CT in long COVID is challenging.

Case presentation A 62-year-old man presented with a 10-month history of dyspnea after COVID-19 infection.
Dyspnea became worse in the one month preceding presentation. The chest CT showed multifocal, subpleural,
bilateral opacities due to long-COVID, and infiltration around the bronchovascular bundle in the bilateral lower lung
field. The pathology for the transbronchial cryobiopsy (TBCB) first reported chronic inflammation (mainly interstitial
pneumonia). The patient had positive results on tests for the antibody, RO-52+, EJ+. The presumptive diagnosis of
connective tissue disease-interstitial lung disease was made. Prednisone and cyclophosphamide were given. At
follow-up one month later, the chest CT showed new diffuse ground-glass infiltration. The previous TBCB specimen
was re-evaluated. Foamy macrophages were found in the alveolar air space. Periodic acid-Schiff (PAS) staining was
performed. Numerous intracytoplasmic organisms were detected, with morphologic features consistent with those
of Tropheryma whipplei. The patient recovered after intravenous ceftriaxone and oral trimethoprim-sulfamethoxazole.
The final diagnosis was lung T. whipplei infection and long COVID-19.

Conclusion This is the first case report of Tropheryma whipplei infection in the lung of a patient with long COVID-19.
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T whipplei should be considered as a potential pathogen for diffuse lung infiltration in the post-COVID-19 era.

Background

It is undeniable that pulmonologists encounter diag-
nostic difficulty when interpreting diffuse infiltration
on chest computed tomography (CT) scans. The most
important step is to clarify the etiology of the diffuse
infiltration of the lung— whether it is infection, interstitial
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lung disease, cancer, or another less common disorder.
For occult infections, pathogens such as Mycobacterium,
Pneumocystis carinii, fungi and Nocardia are generally
considered.

The situation is more complicated in the post-
COVID-19 era. Some individuals can not recover from
COVID-19. Long COVID is a multi-systemic condi-
tion often comprising severe symptoms that follow
COVID-19 infection [1]. Some patients suffer from lung
fibrosis as a complication [2, 3]. Air trapping has been
demonstrated in several chest CT imaging studies in long
COVID-19 patients [4]. Furthermore, occult pulmonary
infection may increase in long COVID-19 patients owing
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to the weakened immunity of the airway and alveolar epi-
thelial cells.

Whipple’s disease is a rare, chronic, multi-systemic
infection caused by Tropheryma whipplei. Weight loss,
arthralgia and diarrhea are the common symptoms [5,
6]. Whipple’s disease presenting with lung parenchymal
involvement with or without gastrointestinal (GI) symp-
toms has been reported [7-12]. Common symptoms
included dyspnea and dry cough, and findings on chest
imaging which include pulmonary nodules, pulmonary
cavities, interstitial patterns, pleural effusions and medi-
astinal lymphadenopathy. Colonization by T. whipplei has
also been reported [13]. Here, we report a case of T. whip-
plei infection of the lung in a patient with long COVID.

Case presentation

A 62-year-old man presented with a 10-month history
of dyspnea after COVID-19 infection. Dyspnea became
worse in the month preceding presentation. Ten months
earlier, he had taken a trip to Australia to visit his daugh-
ter, where he became infected with COVID-19. He had
a fever and a slight cough. He had difficulty in breathing
when he took a 30-minute walk. He took over-the-coun-
ter medication for a common cold; this did not include
paxlovid or cortisone. The symptoms of fever and cough
lessened. However, there was no reduction in the dys-
pnea; he sought no medical care for this symptom. For
the one month preceding presentation, he found diffi-
culty in breathing after only a 10-minute walk. There was
no fever, cough or sputum. The patient’s medical history
included twenty years of hypertension. He took valsartan
and hydrochlorothiazide capsules 125 mg per day and
amlodipine besylate 5 mg per day. The patient had given
up smoking and drinking for one year. He had no pets.
Two years ago, he retired, and had had no contact with
any toxic environment.
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His vital signs were within normal limits. Oxygen
saturation was 89% at room air. Auscultation revealed
crackles in the lower lung fields. No lymph nodes were
palpable. Heart and abdomen were unremarkable. The
patient denied intermittent fever, rash, dry eye, dry
mouth, Raynaud’s phenomenon, arthritis or symmetrical
weakness of the extremities. No skin lesions (heliotrope
rash, Gottron’s papules, shawl sign, mechanical hands)
were found.

Chest imaging, spirometry and blood examina-
tion were ordered to assess parenchymal lung dis-
ease. White-cell count was 10x10°/uL (neutrophils
7.15x10%/uL, lymphocytes 1.76x 10*/uL, and eosinophils
0.35x10/uL). Hemoglobin level was 12.9 g per deciliter;
platelet count was 400x10% /uL; C-reactive protein level
was raised (31.8 mg/L). Liver enzymes and creatinine lev-
els were normal. The patient had a restrictive defect on
spirometry. The forced expiratory volume in one second
(FEV1) was 61.4% of predicted. The forced vital capacity
(FVC) was 51.2% of predicted. The FEV1/FVC ratio was
81.56%, i.e., in the normal range. The total lung capacity
(TLC) was 62.3% of predicted. The diffusing capacity of
the lung for carbon monoxide (DLCO) was low, 42.1% of
predicted.

The chest CT of the patient presented with a complex
constellation of features (Fig. 1). The infiltration as seen
on CT consisted of two components: multifocal, sub-
pleural, bilateral opacities; and the infiltration around the
bronchovascular bundle in the bilateral lower lung field.
Some individuals who had been infected with COVID-
19 could experience long-term effects from their infec-
tion, known as long COVID. Empirically, the subpleural
bilateral opacities were interpreted as being due to long
COVID [14].

With regard to the cause of the infiltration around the
bronchovascular bundle, the following observations were

Fig. 1 A-B, chest CT scan revealing multiple multifocal, subpleural, bilateral opacities (black arrow, A) and infiltration around the bronchovascular bundle

in the bilateral lower lung field (white arrow, B)



Ruan et al. BMC Infectious Diseases (2024) 24:292

made. The sample from the patient’s mouth tested nega-
tive for COVID-19 using PCR. He tested positive for
the antibody, RO-52+, EJ+. Transbronchial cryobiopsy
(TBCB) was performed on the right lower lobe posterior
segmental bronchus. The biopsy reported chronic inflam-
mation (mainly interstitial pneumonia). T whipplei was
the sole possible pathogen detected in the bronchoal-
veolar lavage fluid(BALF)(670 reads) by next-generation
sequencing technology (NGS). BALF contained 800 cells/
puL (64% lymphocytes, 22% neutrophils, 10% macro-
phages, 4% eosinophils).

The concentrations of skeletal muscle enzymes were
normal. He was assessed by a rheumatologist and a pre-
sumptive diagnosis of connective tissue disease-intersti-
tial lung disease (CTD-ILD) was made.

The significance of 1. whipplei detection in BALF
still needed to be considered, in terms of whether this
involved a carrier or a pathogen. There was no fever,
cough or sputum. The pulmonologists initially concluded
that T whipplei was colonized in BALF. Prednisone and
cyclophosphamide were given.

At follow-up one month later, the patient complained
that the dyspnea had only improved a little. He had a
low fever 3 days earlier. Oxygen saturation was still low,
at 89%. The C-reactive protein level was 28.0 mg/L. A
CT scan of the chest showed partial absorption of the
opacities. Most of the subpleural opacities due to long
COVID resolved after prednisone treatment. New diffuse
ground-glass infiltration along bronchovascular bundles
in bilateral lung field occurred (Fig. 2). The recent fever
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and the new diffuse infiltration on CT suggested an
infection.

The clinical suspicion for the earlier diagnosis of CTD-
ILD therefore had to be re-considered. The pathogen in
the BALF, T. whipplei, was then considered as a potential
contributing factor. On pathological re-evaluation of the
TBCB specimen, foamy macrophages in the alveolar air
space were found, and periodic acid-Schiff (PAS) staining
revealed numerous intracytoplasmic organisms, with the
morphologic features consistent with Twhipplei (Fig. 3).
Lung T whipplei infection was therefore considered
responsible for the symptoms in this case. Cyclophos-
phamide was discontinued and the dosage of prednisone
rapidly reduced. The patient received intravenous ceftri-
axone for two weeks. Oral trimethoprim-sulfamethoxa-
zole at a dose of 160 mg of trimethoprim and 800 mg of
sulfamethoxazole twice daily was prescribed.

One month later, with a gradually reducing dose of
prednisone to 5 mg per day, the patient returned to the
pulmonology clinic and reported an obvious resolution
of dyspnea. Oxygen saturation was raised to 93%, and
the CT scan showed only a few fibrous cords and reticu-
lar opacities (Fig. 4). C-reactive protein level was normal,
at 4.5 mg/L, and the erythrocyte sedimentation rate was
lower than before (24 mm/hr). The improvement of the
restrictive lung function defect was demonstrated. The
FEV1 was 67.7% of predicted. The FVC was 66.5% of pre-
dicted. The TLC was 66.5% of predicted. The DLCO was
50.7% of predicted. The trimethoprim-sulfamethoxazole
treatment was continued; the prednisone discontinued.

Fig. 2 Chest CT at initial diagnosis is shown in A, C and E. Chest CT scan after prednisone treatment for one month (B, D, F) revealed partial absorption
of the opacities. New diffuse ground-glass infiltration along bronchovascular bundles (white arrow)in bilateral lung field
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Fig. 3 Hematoxylin and eosin staining (A: low-power photomicrograph; B: original magnificationx100) showing the interstitial pneumonia with lym-
phocyte and plasmacyte infiltration of the alveolar septum and focal proliferation of fibrous tissue. Numerous foamy macrophages are seen in the alveolar
air space. The foamy macrophages stained positive for CD68 by immunohistochemistry (C). Periodic acid-Schiff staining showing numerous intracytoplas-
mic organisms (black arrows), with morphologic features consistent with T. whipplei (original magnificationx 200 (D)

Two months later, in the pulmonology clinic, the
patient reported complete relief of his earlier breathing
difficulties; he could routinely take a walk of several kilo-
meters per day.

Discussion and conclusions

Our case is unusual and educational. This is the first
case report of lung T. whipplei infection in a patient with
long COVID-19. Shortness of breath and cough are the
most common respiratory symptoms in long COVID-19
patients [1]. In the present case, the sole symptom for
long COVID-19 was dyspnea. The multifocal, subpleu-
ral, bilateral opacities on the chest CT could explain the
cause of dyspnea. After 9 months, dyspnea became worse
and the opacities on the chest CT image progressed. The
management increased our understanding of lung T.
whipplei infections in long COVID patients. T whipplei
should be considered as a potential pathogen for diffuse
lung infiltration.

Owing to the overlap of features with those of many
chronic inflammatory diseases and the difficulty in
detecting the pathogen, cases of T. whipplei infection
have been treated empirically with glucocorticoids [6,
11]. In the present case, the detection of T. whipplei in
the TBCB specimen was delayed. The H&E stain of the
specimen revealed two principal features: one was the
thickened alveolar wall infiltrated with inflammatory

cells and fibrous tissue; the other was numerous foamy
macrophages in the alveolar space. However, a pathologi-
cal diagnosis of chronic inflammation (mainly interstitial
pneumonia) was provided initially. No special staining
was performed to detect the possible presence of micro-
organisms. As both infectious and non-infectious fac-
tors could lead to the aggregation of foamy macrophage
cells in the alveolar air space ( [15, 16]), special staining
should be performed to detect the possible presence of
microorganisms.

Lin et al. analyzed 1,725 BALF samples by NGS. Sev-
enty BALs (70/1725, 4.0%) from 70 patients were posi-
tive for T. whipplei. Only nine patients (12.9%) were
immunocompromised [17]. For non-immunocompro-
mised patients, the detection of T. whipplei needs to be
considered. The spectrum of the pathogenic effects of
T. whipplei in BALF is broad. T. whipplei can be an eti-
ologic pathogen in acute respiratory infections. Some
individuals are unable to clear the bacterium leading to
persistence and asymptomatic carriage [5]. In the studies
conducted by Guo et al., BALF of three ILD patients of
unknown cause were evaluated via Nanopore sequencing
[18]. T: whipplei was the sole or most abundant pathogen
in all patients, comprising 1,385, 826, and 285 reads. The
case highlights that it is essential to consider the pos-
sibility of 7. whipplei infection as a diagnosis in ILD of
unknown cause.
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Fig. 4 The CT scan after antibiotic administration (B, D) shows the diffuse infiltration was partially absorbed. The lung field was clearer than before. Chest

CT scan before the antibiotics is showed in A and C

Auto-antibodies are cornerstone biomarkers in auto-
immune diseases. However, the potential clinical sig-
nificance of antibodies should be considered [19, 20].
Murng et al. reported that twenty-three patients (24%)
with anti Ro52+Ro60—antibodies have no autoimmune
features; the positive predictive value (PPV) for auto-
immune disease was 73% (71/97) and 87% (87/100) for
Ro52+Ro60—and Ro52+Ro60+, respectively [19]. In the
studies conducted by Wu et al., of the 4,782 cases test-
ing positive for anti-Ro52 antibodies in the serum, 2/3
were diagnosed as CTD [20]. In our case, without typical
symptoms and signs of CTD, only the positive detection
of RO-52 and EJ-1 antibodies could not get to the diag-
nosis of CTD. The presence of RO-52 and EJ-1 warrant
long-term follow-up.

The harmful side-effects of antibiotics have attracted
attention, while we should also be aware of the hazards
of cortisone over-use, especially in the COVID-19 era. As
a result of over-using cortisone, we are gradually seeing

a rise in infections, with obvious health dangers. For this
patient, after reconsideration, we discontinued cyclo-
phosphamide, and hastened the speed of corticosteroid
withdrawal.

The COVID-19 virus damaged the bronchial muco-
sal barrier and the alveolar spaces, which increased the
chance of infection. The increased number of cases of
opportunistic infections in COVID-19 patients raises
an important concern. The study conducted by Gang-
neux et al. showed the high prevalence of invasive pul-
monary aspergillosis and candidemia in mechanically
ventilated patients with COVID-19 [21]. Among long
COVID-19 patients, especially for those with under-
lying diseases and who received immunosuppressive
therapy, fungal infections account for most of the case
reports. Viral, bacterial, protozoal and helminth infec-
tions were the other reported pathogens [22-25]. Our
patient suffered from lung 7. whipplei infection 9 months
after the initial COVID-19 infection, and did not receive
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earlier immunosuppressive therapy. The impairment of
the immune system function in long COVID-19 may be
the main cause for the 7. whipplei infection. Studies on
immune dysregulation in individuals with long COVID
have detected exhausted T cells, reduced CD4+and
CD8+effector memory cell numbers and elevated PD1
expression on central memory cells, persisting for at least
13 months [1, 26, 27]. The pathogenesis of lung T. whip-
plei infection in patients with long COVID-19 should be
investigated further.
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