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a b s t r a c t 

Whipple’s disease is a rare systemic infection that may mimic hematologic disorders. We report a case 

initially misdiagnosed as prefibrotic myelofibrosis based on systemic symptoms and bone marrow find- 

ings. Further investigations by PCR confirmed Tropheryma whipplei infection. Antibiotic therapy led to full 

clinical remission and resolution of bone marrow abnormalities. This case highlights the importance of 

considering infectious etiologies in patients with constitutional symptoms and bone marrow changes, to 

avoid misdiagnosis and inappropriate management. 

© 2025 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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ntroduction 

Whipple’s disease is a rare, chronic, systemic infection caused 

y Tropheryma whipplei , with an estimated incidence of 1 to 6 new 

ases per 10,0 0 0,0 0 0 patients per year [ 1 ]. Although uncommon,

arly recognition is crucial because the infection can be fatal with- 

ut antibiotic treatment. The classical form is characterized by a 

riad of arthralgia, diarrhea and weight loss, reflecting predominant 

astro-intestinal and joint involvement. 

However, the clinical spectrum is broad and many patients 

resent with nonspecific symptoms, making diagnosis challenging. 

ome presentations, such as mesenteric lymphadenopathies [ 2 ] or 

ancytopenia [ 3 ], may mimic hematologic disorders and contribute 

o diagnostic delay. 

Here, we report the case of a patient whose initial presentation 

nd bone marrow biopsy closely resembled prefibrotic myelofibro- 

is, but who was ultimately diagnosed with Whipple’s disease. 

ase report 

A 49-year-old man was referred to the hematology department 

or evaluation of symptoms suggestive of a hematologic disorder, 
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ncluding night sweats, recurrent fever, and 10 kg weight loss 

ver the past year. His history included seronegative polyarthritis, 

oorly responsive to treatment, and longstanding hyperferritinemia 

 > 500 ng/ml for 15 years), attributed to steatosis. 

The physical examination was unremarkable. Laboratory tests 

howed persistent inflammation, leukocytosis, and mild throm- 

ocytosis. A positron emission tomography (PET) scan showed 

ntense hypermetabolism in the left colon and diffuse osteo- 

edullary increased uptake. A colonoscopy showed benign polyps. 

he bone marrow biopsy showed hypercellular marrow with mild 

o moderate dysplasia of megakaryocytes forming focal aggre- 

ates consistent with prefibrotic myelofibrosis ( Figure 1 ). Next- 

eneration sequencing (NGS) detected no common MPN associated 

ncogenic drivers or high-molecular-risk (HMR) mutations. Based 

n the morphological findings and clinical context, a diagnosis of 

riple-negative prefibrotic myelofibrosis was initially considered. 

However, given the absence of driver mutations and the sever- 

ty of constitutional symptoms and inflammatory features, an ex- 

ensive workup was conducted to identify other potential etiolo- 

ies, including testing for the acquired UBA1 mutations to rule out 

EXAS syndrome as well as investigations for Whipple’s disease, 

amely polymerase chain reaction (PCR) screening on non-invasive 

amples (saliva and feces). 

No vacuoles were observed in myeloid progenitors and UBA1 

equencing was negative for somatic mutations. PCR tests for Tro- 

heryma whipplei were positive in the fecal and saliva samples. A 

astroscopy was performed, and the duodenal biopsy sample did 
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Figure 1. Bone marrow biopsy images before treatment (A, C, E, G) and five months after treatment (B, D, F, H), illustrating a reduction in cellularity following therapy. 

Images A and B show the biopsy at low magnification. Images C and D show a cluster of megakaryocytes with hypolobulated nuclei in the initial sample (C), while the 

post-treatment sample (D) displays normal megakaryocytes. Images E and F show the FOOT reticulin staining, both indicating MF-0 fibrosis. Images G and H show PAS 

staining. In both samples, PAS highlights a granular positivity within structures that are difficult to identify (extracellular amorphous material vs. macrophages). 
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ot show intracellular bacteria within macrophages on periodic 

cid-Schiff (PAS) staining, while PCR analysis was positive for Tro- 

heryma whipplei . A lumbar puncture to rule out neurological in- 

olvement was negative. PCR testing for the bacteria in the first 

one marrow biopsy was also negative. 

The patient received antibiotics comprising hydroxychloroquine 

200 mg three times daily) and doxycycline (100 mg twice daily) 

or one year. Treatment led to rapid improvement in constitutional 

ymptoms, including resolution of fever, night sweats, and weight 

tabilization. 

A follow-up bone marrow biopsy performed after five months 

f therapy revealed a normocellular marrow with no fibrosis 

r dysplasia, suggesting that the previously observed hypercel- 

ularity was likely reactive rather than indicative of prefibrotic 
2

yelofibrosis. This sample’s periodic acid-Schiff (PAS) staining re- 

ealed granular positivity in unclear structures, possibly represent- 

ng amorphous extracellular material or degenerating macrophages 

 Figure 1 ). The PCR test on the second sample was negative. 

iscussion 

Infections can alter bone marrow architecture, affecting stro- 

al and hematopoietic compartments [ 4 ]. Primary lesions in- 

lude granulomas, fibrosis, lymphoid nodules, hyperplasia or hy- 

oplasia of hematopoietic lineages, with or without dysplasia [ 4 ]. 

he mechanisms rely on the involvement of hematopoietic stem 

ells (HSCs) in the immune response, direct pathogen infection or 

ytokine-mediated inflammation [ 5 ]. 
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Table 1 

2022 WHO criteria for prefibrotic myelofibrosis, with emphasis on bone marrow features and clinical findings observed in prefibrotic myelofibrosis and Whipple’s disease. 

2022 WHO criteria for prefibrotic myelofibrosis 

(requires all three major criteria and at least 

one minor criterion) 

Prefibrotic myelofibrosis Whipple’s disease 

Major criteria 

1. Presence of megakaryocytic proliferation 

and atypia, without reticulin fibrosis > grade 

1, accompanied by increased age-adjusted 

bone marrow cellularity, granulocytic 

proliferation and often decreased 

erythropoiesis. 

Bone marrow findings (11) : 
• hypercellularity 
• pronounced proliferation of granulopoiesis and 

reduction of erythroid precursors 
• megakaryocytic hyperplasia with Mk characteristics: 

• Megakaryocytes forming tight clusters near 

trabecular bone or marrow sinuses. 
• Size varies, with some large forms (not as giant 

as in ET). 
• High nuclear-to-cytoplasmic (N:C) ratio, reduced 

nuclear lobation, and abnormal chromatin 

condensation, creating a “cloud-like” appearance. 
• No or no significant increase in reticulin fibers 

Bone marrow findings (3, 8, 9) : 
• hypercellularity 
• granulocytic hyperplasia 
• atypia of megakaryocytes 
• Increase in reticulin fibers not 

described 

2. Not meeting WHO criteria for ET, PV, 

BCRABL1 + CML, myelodysplastic syndromes, 

or other myeloid neoplasms. 

3. Presence of JAK 2, CALR , or MPL mutation or, 

in the absence of these mutations, presence 

of another clonal marker, or absence of 

reactive myelofibrosis 

90% of patients 0% of patients 

Minor criteria (confirmed in 2 consecutive 

determinations) 

1. Anemia not attributed to a comorbid 

condition 

Hb < 10 g/dl in 24% of patients (12) 81% of the patients (6) 

2. Leucocytosis > 11 ×109 /l Leucocytes > 25 ×109/l in 11% of patients (12) Leucocytosis in 48% of patients (6) 

3. Palpable splenomegaly 54% of patients (12) 3% of patients (13) 

4. LDH increased to above upper normal limit 

of institutional reference range 

% unknown % unknown 
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To our knowledge, this is the first reported case of Whipple’s 

isease mimicking prefibrotic myelofibrosis, an uncommon presen- 

ation with significant diagnostic challenges. Table 1 compares the 

HO criteria for prefibrotic myelofibrosis with clinical and histo- 

ogic features observed in Whipple’s disease. 

Beyond gastrointestinal and rheumatologic symptoms, Whip- 

le’s disease may present with hematological abnormalities. In a 

ohort of 191 patients with classical Whipple’s disease, anemia, 

eukocytosis, and thrombocytosis were reported in 81%, 48%, and 

6% of cases, respectively [ 6 ]. Peripheral thrombocytopenia due to 

latelet sequestration or immune destruction has been described 

n patients with blood culture-negative endocarditis and infection 

y Tropheryma whipplei [ 7 ]. Bone marrow involvement is rare but 

ot uncommon (reviewed in [ 8 ]). The prevalence is difficult to as- 

ess because a bone marrow biopsy is not routinely performed 

nless hematologic disease is suspected, such as in pancytopenia 

 3 ]. Bone marrow findings include markedly increased megakary- 

poiesis with hyperfragmented cells containing periodic acid-Schiff

ositive inclusions [ 8 ], myeloid or erythroid hyperplasia [ 8 ] or hy-

ercellularity with noncaseating granuloma [ 9 ]. Bone marrow in- 

olvement is confirmed by periodic acid-Schiff (PAS) staining [ 3 ] 

r PCR [ 9 ]. 

In our case, although granular PAS positivity was detected in 

one marrow samples, the PCR was negative, arguing against direct 

one marrow infection. 

Prefibrotic myelofibrosis is classified among myeloproliferative 

eoplasms and was individualized from essential thrombocythemia 

ET) and primary myelofibrosis in the 2016 WHO classification . All 

hree diseases share common driver mutations ( JAK2, CALR or MPL) 

nd diagnosis relies on integrated clinical, histological and molec- 

lar criteria [ 10 ]. When no driver mutation is found, cases are 

alled “triple negative”. Morphologic features like hypercellularity 

nd megakaryocyte hyperplasia are characteristics of MPNs but can 

lso be found in reactive settings, including infections, making the 

istinction challenging [ 4 , 11 ]. 
3

The patient had constitutional symptoms, including fever, night 

weats, and weight loss. Such symptoms occur in approximately 

3% of patients with prefibrotic myelofibrosis [ 12 ]. Weight loss and 

ever, often with night sweats, were reported in 79% and 34%, re- 

pectively, of 113 patients with histologically confirmed Whipple’s 

isease [ 13 ]. 

In our patient, the absence of driver mutations, prominence of 

onstitutional symptoms and history of seronegative polyarthritis 

rompted consideration for alternative diagnoses, such as Whip- 

le’s disease, confirmed by appropriate tissue biopsy and PCR test- 

ng. PAS staining was negative on the duodenal specimen; how- 

ver, only one sample was obtained, whereas 3–5 samples are 

ecommended to minimize sampling error [ 1 ]. The diagnosis was 

upported by the clinical symptoms, rapid improvement following 

reatment, and PCR positivity in the duodenal sample. 

An accurate diagnosis is critical to guide therapy, as manage- 

ent strategies for Whipple’s disease and prefibrotic myelofibrosis 

ompletely differ. Moreover, Whipple’s disease can be fatal with- 

ut appropriate therapy and treatment is less effective in advanced 

isease [ 1 ]. Management requires a prolonged course of antibi- 

tics. Regimens based on ceftriaxone or meropenem for 14 days, 

ollowed by co-trimoxazole for 12 months have been proposed, 

lthough concerns exist regarding Tropheryma whipplei’s in vitro 

ensitivity to trimethoprim [ 14 ]. The most common combination 

nvolves doxycycline (200 mg/day) with hydroxychloroquine (600 

g/day) for 12 months, followed by lifelong doxycycline, a regimen 

hat has recently been shown to be non-inferior to intravenous 

eftriaxone followed by oral trimethoprim–sulfamethoxazole in a 

hase 2/3 randomized controlled trial [ 15 ] . In contrast, the treat- 

ent of prefibrotic myelofibrosis may involve cytoreductive ther- 

py or symptom-directed anti-JAK2 treatment [ 10 ]. 

Our case highlights an unusual manifestation of Whipple’s dis- 

ase, reinforcing its reputation as a “great mimicker”. It under- 

cores the importance of integrating clinical, biological, and his- 

ological findings to achieve an accurate diagnosis and empha- 
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izes considering infections, particularly Tropheryma whipplei , in 

he differential diagnosis of bone marrow abnormalities mimicking 

yeloproliferative neoplasms. 
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