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Whipple’s Disease

Eoin Mulroy, John Lynch, and Timothy Lynch

 Patient Vignettes

 Patient 1

A 55-year-old man developed right facial twitching without other neurological 
signs. Hemifacial spasm was diagnosed. Carbamazepine (600  mg daily) and 
baclofen (60 mg daily) produced no benefit. Five months later, he complained of 
somnolence, blurred vision, and poor balance. One month later, the facial twitching 
spread to his neck and tongue, persisting with sleep. He developed dysarthria and 
complained of poor memory, change in personality, malaise, intermittent fevers, 
increased sweating, impotence, and inability to ejaculate. One year after the onset 
of facial twitching, orientation, memory, and language were normal. He was inter-
mittently inattentive and had marked dysarthria due to rhythmic lingual retraction 
and masticatory myorhythmia coinciding with rhythmic contraction of the right side 
of the face, neck, and chest and right arm. The contractions spread irregularly to the 
left side of the face, chest, and left arm and leg. Vertical gaze was limited but 
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improved with the oculocephalic maneuver. Saccades were slow in all directions. 
Pendular vergence oscillations of the right more than of the left eye (fre-
quency = 1 Hz) were synchronous with the masticatory and skeletal myorhythmia 
(i.e., oculofacial-skeletal myorhythmia [OFSM]). Electromyographic analysis 
revealed 400-msec bursts of bilateral rhythmic activity. This activity originated at 
the level of cranial nerve VII, and spread rostrally to involve the muscles of the 
mastication, and caudally to involve muscles of the neck, arms, and legs. Muscle 
tone, strength, sensation, deep tendon reflexes, plantar responses, and postural sta-
bility were normal. Gait was mildly ataxic.

Serum chemistries; complete blood count (CBC); serum venereal disease 
research laboratory (VDRL) test result; serum Lyme titer; thyroid function test 
(TFT) results; antinuclear antibody (ANA) titer; human immunodeficiency virus 
(HIV) test result; vitamin B12 (B12); folate; CSF cell count, protein, and glucose 
levels; and electroencephalogram (EEG) were normal. Brain magnetic resonance 
imaging (MRI) with gadolinium revealed a left frontal periventricular punctate 
hyperintensity. Technetium-99m hexamethylpropyleneamine oxime (99m 
Tc = HMPAO) single-photon emission computed tomography (SPECT) revealed 
decreased activity in the right cerebellar hemisphere. A duodenal biopsy specimen 
obtained 12 months after the onset of facial twitching was initially normal (periodic 
acid Schiff [PAS] stain negative, electron microscopy [EM] not performed). After 
1 month, a repeat biopsy with Crosby capsule revealed foamy macrophages stained 
positive with PAS and silver stains and negatively with acid-fast stain. PAS and 
Grocott methenamine silver stains demonstrated intracytoplasmic granular rod- 
shaped structures consistent with Whipple’s bacillus. Probable CNS WD was 
diagnosed.

Trimethoprim-sulfamethoxazole (TPM-SMX) (1 double-strength [DS] tablet 
twice a day) resulted in improvement in malaise and the ocular component of the 
myorhythmia. When diarrhea developed, TPM-SMX was discontinued, and intrave-
nous ceftriaxone (2 gm daily) resulted in resolution of the diarrhea and sweating, 
decrement in the myorhythmia, and increase in alertness. After 1 month, he was 
switched to receive doxycycline monohydrate (200 mg twice a day), with worsen-
ing of hemifacial spasms, malaise, and lethargy over the ensuing 9  months. 
Ceftriaxone (2 gm/day) was resumed, with improvement in hemifacial spasms, mal-
aise, and lethargy over the ensuing 3 months. After 2 years of follow-up, he was 
taking TPM-SMX (1 DS tablet twice a day). He still had right facial twitching, 
complaints of poor memory, increased sweating, impotence, and inability to ejacu-
late. There was moderate improvement in limb myorhythmia, malaise, and verti-
cal gaze.

 Patient 2

A 47-year-old woman developed severe progressive insomnia unresponsive to med-
ication, a 10-lb weight loss, double vision, fever, and submandibular lymph node 
enlargement. Past history was notable for arthritis. No diarrhea, steatorrhea, or other 
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gastrointestinal symptoms were reported. She noted spontaneous rhythmic right eye 
movement while looking in the mirror. On examination, vertical and horizontal sac-
cades were slow, with diminished abduction of the left eye. Downgaze was full; 
upgaze was mildly limited. There were spontaneous convergent nystagmoid move-
ments in the right eye unaccompanied by miosis. These movements increased with 
downward moving optokinetic stimuli.

Over the ensuing 8 months, a progressive ophthalmoparesis resulted in complete 
loss of voluntary eye movements except for adduction of the right eye. She devel-
oped short-term memory loss, depressive symptoms, difficulty swallowing, blurred 
vision, intermittent hypersomnolence, and increased postural instability. On reex-
amination, she was intermittently unrousable, with hypomimia and severe dysar-
thria. Pendular vergence oscillations of both eyes synchronous with the masticatory 
myorhythmia (oculomasticatory myorhythmia [OMM]) were present. There was 
mild hypertonia, and normal strength and sensation. Deep tendon reflexes were 
brisk. Gait was slow, with shuffling, difficulty turning, and postural instability. 
Levodopa-carbidopa and prednisolone (20 mg daily) were trialled without benefit.

Serum chemistries, CBC, serum Lyme titers, coagulation screen results, ANA 
titer, B12 and folate levels, TFT results, serum protein electrophoresis, and VDRL 
and HIV test results were normal. EEG revealed a generalized mildly slow back-
ground. CSF analyses revealed protein levels of 50 to 55 mg/dl with a normal glu-
cose concentration, and 0 to 70 PAS-negative mononuclear cells. Brain computed 
tomography (CT) scans appeared normal, and MRI revealed an Arnold-Chiari type 
1 malformation with no brainstem compression. Specimens obtained at two duode-
nal biopsies indicated mild chronic nonspecific duodenitis. No PAS staining or 
other changes consistent with WD were detected. EM was not performed, but poly-
merase chain reaction (PCR) on gut biopsy samples was positive, even though PAS 
staining was negative. CNS WD was diagnosed based on clinical findings (i.e., 
OMM). Intravenous ceftriaxone (2 gm daily) for 6  months resulted in complete 
resolution of OMM and improvement in the supranuclear gaze palsy and malaise. 
After switching to TPM-SMX (1 DS tablet twice a day), the supranuclear gaze 
palsy, lethargy, and malaise recurred. After years of follow-up, she was restricted to 
a wheelchair and fed by gastrostomy tube.

 Introduction

First described by George Hoyt Whipple in 1907 [1], Whipple’s disease is a chronic, 
treatable multisystemic infectious disease caused by the gram-positive actinomy-
cete, Tropheryma whipplei. Over a century has elapsed since its first recognition, yet 
Whipple’s disease remains a somewhat enigmatic diagnostic challenge. In the cen-
tral nervous system in particular, Whipple’s disease (WD) can mimic almost any 
other neurologic condition. Diagnosis of WD remains complicated and laborious. 
Equally, because of a variety of factors, most notably its penchant for the intracel-
lular milieu and slow replication rate, treatment is far from straightforward, requir-
ing prolonged courses of antibiotics, the choice of which is generally informed by 
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limited clinical experience rather than controlled trial evidence. In this chapter, we 
review the diagnostic conundrum that is Whipple’s disease of the central nervous 
system, touch on the immunopathologic defects which promote transition from 
asymptomatic carriage to a disease state, highlight red flags which should make 
clinicians suspect the diagnosis, and conclude with insights from previous treat-
ment trials.

 Whipple’s is a particular challenge: difficult to diagnose, pleo-
morphic in its presentations, and requiring prolonged treatment.

 Tropheryma whipplei

Previously considered a rare organism, more recent studies have shown that T. whip-
plei is in fact a common commensal bacterium. This bacilliform bacterium is found 
ubiquitously in the environment, with highest prevalence in sewage and wastewa-
ters [2]. Transmission likely occurs through the fecal-oral route, and it is likely that 
most individuals are exposed to the bacterium at some point in their lifetime. Nearly 
a century would elapse between the original description by Whipple and the even-
tual identification of the causative bacillus. Sequencing of PCR-amplified bacterial 
16s ribosomal RNA from infected tissue, followed by sequencing of other parts of 
its genome, confirmed the bacillus as a GC-rich gram-positive actinomycete [3–6]. 
The determination of specific nucleotide sequences within the T. whipplei genome 
also allowed the development of sensitive and specific PCR tools which are now 
critical in diagnosing both systemic and CNS forms of the disorder [7–9]. The bac-
terium is predominantly found intracellularly in macrophages and monocytes of 
affected tissues, though it can also persist extracellularly [10]. Histologically, it gen-
erally appears as multiple periodic acid-Schiff (PAS) positive, diastase-resistant 
inclusions in macrophage cytoplasm [11]. Examination by electron microscopy 
demonstrates that the areas of intense PAS staining are packed with bacilli, some 
degenerated.

 Epidemiology

Classic Whipple’s disease is predominantly a disorder of middle-aged Caucasian 
men (outnumbering women 8:1), though this is less obvious in the cases reported 
with predominant CNS manifestations [12]. Farmers and those in regular contact 
with soil or animals also have a much higher incidence of Whipple’s disease [11]; 
close contact with affected individuals and squalid sanitary conditions also increase 
the risk [12–14]. Seroprevalence for T. whipplei is over 70% in the general popula-
tion, though most individuals clear the infection. Asymptomatic gastrointestinal 
carriage is also not uncommon, ranging from 1.5% to 7% in the general population 
to 12% to 25% in sewage treatment workers [2, 13, 15, 16]. Despite high 
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seroprevalence and asymptomatic carriage rates, Whipple’s disease itself remains 
exceedingly rare, with estimated incidence of less than 1 per 1,000,000 population 
per year [11]. Such great discrepancy between high levels of exposure/asymptom-
atic carriage and the tiny number of people that develop disease suggests a strong 
role for host factors in pathogenesis of disease. In this regard, genetic factors, par-
ticularly relating to host cell-mediated immune responses, appear to play a critical 
role in conferring a lifetime susceptibility to Whipple’s disease [17].

 Pathophysiology and Immunopathology

The immunopathogenesis of Whipple’s disease remains incompletely understood. 
At its core, it is accepted that dysfunctional macrophage and monocyte function 
resulting in impaired clearance of the bacterium are at play [18–20]. Such impair-
ments are probably majorly genetically determined, with rare familial cases, disease 
predominance in Caucasians, specific HLA associations (HLA DRB1*13 and 
DQB1*06) known to impair antigen presentation, and polymorphisms in certain 
cytokine genes polarizing immune responses toward T-helper 2 (TH2) activity being 
associated with the disease [21, 22]. Furthermore, some patients are prone to recur-
rent relapses with different strains of T. whipplei [23]. Moreover, acquired immune 
deficits have also been recognized as a risk factor for WD. Patients with HIV may 
be at increased risk [24, 25], as may those receiving the increasingly common bio-
logic therapies for systemic inflammatory disorders [26, 27].

Under normal circumstances, exposure to T. whipplei results in a swift and robust 
immune response resulting in clearance of the organism, or at the very least, asymp-
tomatic carriage. In patients developing WD, however, this response is muted, either 
due to inherently defective monocyte function or through dysfunctional priming of 
T. whipplei-specific T cells by dendritic cells in the gut, perhaps from inadequate 
IL-12 production [20, 28]. This failure to clear the organism sets the scene for per-
sistent bacterial replication within gut monocytes and spread to cause systemic dis-
ease. In the case of central nervous system disease, entry might be achieved through 
passage of infected monocytes across the blood-brain barrier [29].

Numerous defective immune responses have been noted in patients with 
WD. These include impairments of fusion of T. whipplei containing phagosomes 
with lysosomes [30], low serum concentrations of interleukin-12 (which likely 
inhibits the generation of TH1-helper cells), and overexpression of IL-10 [31–33]. 
Additionally, there appears to be a significant role for IL-16 in the immunopatho-
genesis of WD. T. whipplei itself stimulates the release of IL-16 from macrophages, 
which induces macrophage apoptosis and impairs phagosome-lysosome fusion [34, 
35]; interestingly, IL-16 levels and apoptotic markers correlate with disease severity 
and decrease to normal upon successful treatment [30, 36]. T. whipplei has been 
shown to replicate in macrophages and monocytes deactivated with IL-16, while 
anti-IL-16 antibodies inhibit T. whipplei replication [34].
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 Clinical Presentations of Whipple’s Disease

The clinical manifestations of Whipple’s disease are insidious in onset, slowly pro-
gressive, and, for the most part, highly nonspecific. This often leads to significant 
delays in diagnosis. Classic Whipple’s disease generally begins with a period of 
intermittent, migratory large joint seronegative arthralgia or arthritis, which gener-
ally spans a number of years prior to the development of other symptoms [27]. 
Predilection for large joints is often seen, with knees, wrists, and ankles affected 
more often than shoulders or hips [37]. Generally, the ensuing symptoms are gastro-
intestinal in nature, consisting of weight loss, diarrhea, and steatorrhea. This may be 
accompanied by intermittent fever and lymphadenopathy. Cardiac involvement is 
common and may comprise valvular dysfunction, coronary arterial damage, culture- 
negative endocarditis as well as myocarditis and pericarditis [38–40]. Rarer disease 
manifestations include increased skin pigmentation, subcutaneous nodules, and 
bone marrow involvement [41, 42]. Various ocular manifestations of Whipple’s dis-
ease have been described including uveitis, vitritis, retinitis, keratitis, and optic neu-
ritis [11, 43], which may cause diagnostic confusion with other eye-involving 
multisystem masqueraders including syphilis and vasculitides.

 Neurological Manifestations of Whipple’s Disease

Neurological involvement occurs in 10% to 40% of patients with Whipple’s disease 
[44]. In the vast majority of cases, this occurs as a late feature of systemic Whipple’s 
disease, less commonly as a CNS relapse in patients with previously treated sys-
temic Whipple’s disease treated, and in exceptional cases as isolated CNS Whipple’s 
disease [44]. Spinal cord and peripheral nerve involvement are also reported [45, 
46]. Asymptomatic CNS infection may occur, and even in the absence of neurologi-
cal symptoms, up to 50% of patients with Whipple’s disease are found to have CNS 
infection by PCR analysis of the CSF [47]. Presenting clinical symptoms are pro-
tean. A progressive encephalopathy manifesting as dementia, confusion, apathy, 
and somnolence is probably the most common neurological sign [44]. Supranuclear 
ophthalmoplegia, psychiatric symptoms, myoclonus, and gait ataxia are also sug-
gestive [43, 48]. Seizures can occur, as can focal neurological signs resulting from 
focal mass lesions or strokes secondary to Whipple endocarditis. Hypothalamic 
dysfunction with secondary hormonal imbalance is common.

Two clinical signs, namely, oculomasticatory myorhythmia (OMM) and 
oculofacial- skeletal myorhythmia (OFSM), are highly specific for Whipple’s dis-
ease, especially in the presence of supranuclear gaze palsy [49–51]. Present in about 
20% of patients with CNS WD, OMM involves pendular vergence oscillations of 
the eyes synchronous with rhythmic myoclonic contractions of the masticatory 
muscles, while OFSM additionally involves contraction of the skeletal musculature; 
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both are classically thought of as pathognomonic of CNS Whipple’s disease [43, 50, 
52]. Pendular vergence oscillations are characterized by continuous smooth, rhyth-
mic convergent eye movements with a frequency of 1 Hz varying from 10 to 25 
degrees of amplitude per eye, but never diverging beyond the primary position. The 
oscillations continue throughout sleep and may be subtle and asymmetric. 
Convergence and divergence are at the same speed and are not accompanied by 
miosis or accommodation. The anatomical basis for this apparently unique move-
ment disorder is not known but may originate from the upper brainstem. Though 
myorhythmia as an entity can occur in a number of other conditions, including 
brainstem and thalamic strokes or structural lesions, its oculomasticatory and 
oculofacial- skeletal variants do appear to be pathognomonic for WD [53].

 Pendular vergence nystagmus, oculomasticatory myorhythmia, 
and oculofacial-skeletal myorhythmia are unusual but pathognomonic findings in 
Whipple’s disease.

 Radiologic Findings

Neuroimaging findings in CNS Whipple’s disease are equally as diverse as the clini-
cal manifestations. Importantly, even in the presence of florid clinical signs, brain 
imaging can be normal [54, 55]. For unknown reasons, there is a predilection for 
involvement of the diencephalon, and CNS Whipple’s is an important differential 
diagnosis of abnormalities in the brainstem, hypothalamus, and thalamus [54]. 
Indeed, T2-signal hyperintensity involving these regions either symmetrically or 
asymmetrically, occasionally extending into the adjacent medial temporal lobes, is 
the most commonly observed abnormality [54]. Mild-to-moderate cerebral atrophy 
is thought to be present in about half of cases [54]. Focal or multifocal mass lesions, 
which tend to show little if any enhancement, may also be seen and may mimic CNS 
neoplasms [56–58]. Less frequently, leptomeningeal enhancement, stroke-like 
lesions, or spinal cord involvement may be observed [45, 59]. Signal hyperintensity 
in the corticospinal tracts on T2-weighted imaging is not uncommon.

 Investigations and Diagnosis

Most cases of Whipple’s disease are diagnosed based on gut biopsy findings. As 
most patients with suspected CNS Whipple’s disease will have concurrent systemic 
involvement, this approach to diagnosis generally proceeds in parallel with confir-
mation of CNS involvement and sampling other clinically involved sites. The cere-
brospinal fluid is the medium of choice on which to confirm CNS Whipple’s disease, 
though brain biopsy is occasionally required if systemic involvement is absent, 
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clinical suspicion is high, and CSF studies are unrevealing. Given that CNS involve-
ment is described in around 50% of cases, sometimes without clinical correlate, 
CSF sampling is recommended in all cases as this will influence treatment decisions 
[39, 40]. The general laboratory workup of patients with CNS Whipple’s disease 
frequently reveals steatorrhea, impaired xylose absorption, anemia, and hypoalbu-
minemia, reflecting gut dysfunction (though this will be absent in isolated CNS 
disease). The hallmark of disease is the finding of T. whipplei-infected macrophages 
which stain positive with PAS and are diastase resistant. Immunohistochemical 
stains using specific antibodies against T. whipplei increase diagnostic sensitivity 
and may be positive in the absence of PAS-positive staining [60]. Though PCR 
amplification of T. whipplei DNA from stool and saliva is often positive in cases of 
Whipple’s disease, given that asymptomatic gut carriage of T. whipplei can occur, a 
positive gut PCR alone is not diagnostic, and diagnosis always requires a second 
method of confirmation. The same is not true for sterile sites such as the CSF. Serum 
T. whipplei antibody titers are paradoxically low in patients with WD, rendering this 
a useless test in this setting.

Cerebrospinal fluid cell count and protein are, more often than not, normal. A 
moderate pleocytosis and CSF protein elevation may however be observed [43, 55]. 
PAS staining of the CSF has an equally low yield (positive in about a third of cases). 
T. whipplei PCR on the other hand is highly sensitive (>90%) [55]. Electron micros-
copy can be used to visualize T. whipplei in infected tissues, though it is only avail-
able in specialist laboratories and does not form part of routine clinical workup in 
this condition [39].

 Treatment

Prior to its first successful treatment with antibiotics in 1952 [61], Whipple’s dis-
ease was a universally fatal affliction. For decades thereafter, choices of antibiotic 
regimes remained poorly informed, and indeed it was only after sequencing of the 
organism’s genome and successful culture of T. whipplei in the early 2000s (allow-
ing in  vitro testing of antibiotic sensitivity) that its antibiotic susceptibility was 
defined. Tetracycline was the treatment of choice for many years, until the recogni-
tion of alarmingly high relapse rates (especially CNS relapses) with this therapy 
alone [62]. For this reason, induction therapy with 2 weeks of parenteral high-dose 
penicillin, third-generation cephalosporins, or carbapenems (antibiotics which 
achieve high CNS concentrations) is often advocated [11]. Maintenance therapy 

E. Mulroy et al.



521

should generally continue for at least 1 year. Trimethoprim-sulfamethoxazole was 
previously considered the optimal maintenance strategy following induction; how-
ever, evidence now suggests that this may not be the case. Indeed trimethoprim has 
no action against T. whipplei, as the bacterium lacks the gene coding for dihydrofo-
late reductase, the target of trimethoprim [63]. Recent in  vitro studies have also 
suggested that up to a quarter of T. whipplei strains may be resistant to sulfonamides 
in vitro [64]. Moreover, acquired sulfamethoxazole resistance due to folP mutations 
(the gene encoding dihydropteroate synthase, the target of sulfonamides) has been 
described [65].

Recent evidence suggests that a combination of oral doxycycline and hydroxy-
chloroquine for 12 months might be a more effective treatment option [23]. This 
combination is the only one proven to be bactericidal in vitro and has been success-
fully used in two patients with CNS relapses in whom co-trimoxazole was ineffec-
tive [65, 66]. After 12 months of dual therapy, long-term (possibly lifelong) oral 
doxycycline is advocated by some authors, in order to prevent late relapses or rein-
fection in susceptible patients [55, 67].

Whipple’s disease, whether systemic or localized, should be regarded as a 
chronic disease prone to relapse. As such, patients should undergo lifelong follow-
 up in order to identify both relapses and complications of treatment early and insti-
tute appropriate management without delay [39, 68, 69]. Most cases of CNS relapse 
occur late (beyond 2 years), and it is important to recognize that relapses can occur 
at sites distant from the originally affected organ. After completion of treatment for 
CNS WD, performing T. whipplei PCR on CSF is currently the preferred method for 
confirming treatment efficacy and eradication of the bacterium from the central ner-
vous system. The most common complication arising from treatment of Whipple’s 
disease is the development of a nonspecific inflammatory syndrome termed IRIS 
(immune reconstitution inflammatory syndrome) [70]. This complication occurs 
almost exclusively in patients receiving immunosuppressive therapy (generally fol-
lowing misdiagnosis of their condition as a cryptogenic inflammatory arthritis) 
prior to starting antibiotics [70, 71]. IRIS may manifest as prolonged fever along 
with other signs and symptoms of systemic inflammation, e.g., arthritis, orbitopa-
thy, and gut perforation, after initiation of treatment. It occurs in approximately 
10% of patients but can have a rapid and fatal course. It generally responds promptly 
to the addition of oral corticosteroids, which may be life-saving [39].

See Table  28.1 for modified guidelines for diagnostic screening, biopsy, and 
treatment of CNS Whipple’s disease.
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Table 28.1 Modified guidelines for diagnostic screening, biopsy, and treatment of CNS Whipple’s 
disease [43]

Definite CNS Whipple’s disease
Must have any one of the following three criteria:
   1.  Oculomasticatory myorhythmia or oculofacial-skeletal myorhythmia and/or pendular vergence 

nystagmus
   2.  Positive brain tissue biopsy
   3.  Positive PCR analysis of cerebrospinal fluid
   4.  Autopsy-confirmed diagnosis
Probable CNS Whipple’s disease
   1.  Suggestive neurological symptoms and signs (cognitive decline, personality change, 

supranuclear gaze palsy, etc.)
And
   Positive PCR analysis of duodenal tissue
Or
   PAS-positive macrophages in duodenal biopsy
   +/− Supportive imaging
Possible CNS Whipple’s disease
Must have any one of four systemic symptoms, not due to another known etiology:
   1.  Fever of unknown etiology
   2.  Gastrointestinal symptoms (steatorrhea, abdominal distension, or pain)
   3.  Chronic migratory arthralgias or polyarthralgias
   4.  Unexplained lymphadenopathy, night sweats, or malaise
And
Must have any one of four neurological signs, not due to another known etiology:
   1.  Supranuclear vertical gaze palsy
   2.  Rhythmic myoclonus
   3.  Dementia with psychiatric symptoms
   4.  Hypothalamic manifestations
Suggested diagnostic sequence
Clinical presentation suggestive (but not pathognomonic) of Whipple’s disease (cognitive 
dysfunction, personality change, weight loss, diarrhea, arthralgia)
Proceed to:
   1.  Detailed neurological examination: including evaluation for rhythmic myoclonus, supranuclear 

gaze palsy, pendular vergence nystagmus, cerebellar ataxia
   2.  Laboratory investigations: hypoalbuminemia, steatorrhea, anemia
   3.  Neuroimaging: MRI brain with gadolinium including diffusion-weighted imaging
Suggestive clinical +/− biochemical and radiological features
->Proceed to confirm diagnosis:
   1.  Small bowel biopsy: PAS staining of small intestinal mucosal cells and PCR of gut biopsy 

sample
   2.  Cerebrospinal fluid examination including PCR for T. whipplei
   3.  If discreet lesion on imaging, proceed to stereotactic biopsy to outrule neoplasm, and confirm 

diagnosis (if CSF PCR is negative or if patient fails to respond to appropriate antibiotic therapy)
   4.  Sampling of any other clinically involved sites
Diagnosis confirmed
1st line
   1.  Hydroxychloroquine 200 mg TDS and doxycycline 200 mg/day for 12 months
   Followed by
   2.  Doxycycline 200 mg/day lifelong
2nd line
   1.  Intravenous meropenem 1g TDS for 14 days or ceftriaxone 2g OD for 14 days
   Followed by
   2.  Trimethoprim-sulfamethoxazole 960 mg twice daily by mouth for 12 months
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 Conclusion

Whipple’s disease is a rare infectious disorder that may first be recognized by a 
neurologist or movement disorder clinician. As a treatable condition, like Wilson’s 
disease, it is important to maintain a high index of suspicion.
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