
Knowledge about Whipple’s disease began to emerge in
1907, when George Hoyt Whipple recognized the first

case of the disease that now bears his name. He reported the
case of a 36-year-old physician with “a gradual loss of
weight and strength, stools consisting chiefly of neutral fat
and fatty acids, indefinite abdominal signs, and a peculiar
multiple arthritis” (1). Findings at autopsy consisted of poly-
serositis, aortic valve vegetations and deposition of fat in
the intestinal mucosa and regional lymph nodes with
marked infiltration by foamy macrophages (1). It was origi-
nally thought to be a disorder of fat metabolism, and the
term ‘intestinal lipodystrophy’ was proposed. Whipple’s dis-
ease has since been recognized as a rare, multivisceral,
chronic disease with a clinical presentation dominated by a
symptom triad of diarrhea, weight loss and malabsorption.
However, digestive symptoms are often preceded for months
or years by other symptoms, the most common being
arthralgia, although cardiovascular, neurological or pul-
monary involvement may be more prominent at times. Once
considered the ideal case report, recent characterization of
Tropheryma whippelii by means of broad range bacterial
ribosomal DNA polymerase chain reaction (PCR) analysis
(2,3) and its subsequent cultivation (4) has led to a veritable
explosion of individual case reports, case series and hitherto
unrecognized manifestations of the disease, such that it is
now considered an underdiagnosed infectious disease (5). It
is timely to provide an update on new developments in
Whipple’s disease.

The Whipple’s bacterium, T whippelii, has been identi-
fied and characterized at the molecular level, and a recent
serological test has been proposed following its successful
cultivation (5). T whippelii is a Gram-positive bacillus hav-
ing a uniform bacillary shape, and surrounded by a unique
and thick cell wall. Electron microscopy reveals that the
Whipple’s organism contains a trilaminar plasma mem-
brane surrounded by a homogeneous cell wall in turn sur-
rounded by a trilaminar membrane structure. The central
location of the tubules and vesicles is typical of other Gram-
positive species. Phylogenetic analysis using 16S ribosomal
DNA sequence amplification with universal primers has
revealed that the bacterium is a member of the
Actinomycetes family (2,3). Further analysis has placed the
organism between Cellulomonas species and the group of
actinomycetes with group B peptidoglycan in terms of its
phylogeny (6). It is also related to Corynebacterium aquati-
cus and Rhodococcus species, and weakly related to
Streptomyces species and mycobacteria (6). The organism
has been difficult to cultivate, and its propagation in
human macrophages pretreated with interleukin (IL)-4, as
previously reported in 1997, has not been reproduced (7).
Raoult et al (4) recently reported the propagation of the
organism, coming from an infected heart valve, in a human
fibroblast cell line and observed a cytopathic effect after 65
days of incubation. Organisms were observed using several
staining techniques. After multiple passages, an infected
cell monolayer was produced with an estimated doubling
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time of 18 days under the conditions described. Using cul-
tured material as the antigen, these authors (4) developed a
serological test and found elevated titres of immunoglobu-
lin M antibody in seven of nine patients with clinical
Whipple’s disease but in only three of 40 controls.

The incidence rate of Whipple’s disease is low. There is no
accurate estimate of either the prevalence or death rate
because of this low incidence rate. Dobbins (8) analyzed 676
patients and found fewer than 18 cases/year in the 1960s and
30/year in the 1980s; however, the population also doubled
between these time periods. Deaths from Whipple’s disease are
usually a result of failure to diagnose the disease, lack of
antibiotic treatment, or delayed initiation of treatment with
central nervous system (CNS) or cardiac complications. Of the
676 patients analyzed, 97% were white and two-thirds were
farmers, construction workers or machinists (8). The reported
age range varies widely (one to 81 years), but the disease
appears to affect primarily middle-aged to elderly males. The
well known male predominance remains unexplained. A
genetic susceptibility has been suggested by the observations
that about 30% of patients are human leukocyte antigen-B27-
postive and by the chronic relapsing nature of the illness. The
notion of coexistent host impairment is supported by the
reports of opportunistic infections in some patients with
Whipple’s disease (9). Studies have found a reduced CD4 to
CD8 T cell ratio in circulating and lamina propria T cell popula-
tions, a shift toward mature T cell populations and increased T
cell proliferative responses (10,11). In addition, impaired T cell
proliferative responses have been noted, and there appears to
be a downregulated T cell-mediated response (12,13). These
defects are found not only in those with acute disease but also
in those in remission. Difficulty in phagocytosis or degradation
of the intracellular Gram-positive bacteria has been described
as well (8,14). The hypothesis of a possible cell-mediated
macrophage activation defect is supported by experiments (15)
in which phagocytes deactivated with IL-4 (also IL-10 and dex-
amethasone) were rendered to be permissive to intracellular 
T whippelii propagation. This Th2-like cytokine profile suggests
that host factors, such as Th1 and Th2 imbalance, may play a
role in disease pathogenesis. 

Although the source of acquisition is unknown, many
observations suggest an environmental origin for T whip-
pelii. Related organisms have known environmental habi-
tats. The epidemiological observation of a high frequency of
farmers and carpenters among those with Whipple’s disease
is also supportive (8). The organism has been identified
recently in specimens from sewage treatment plants (16).
Two recent reports suggest a wider distribution of T whippelii
in the general population (17,18); 35% (14 of 40) of saliva
samples of healthy subjects were positive for T whippelii, and
13% (14 of 105) of intestinal biopsy or gastric juice speci-
mens from patients undergoing endoscopy were positive for
the organism using PCR analysis.

The bacterium most commonly invades the intestinal lam-
ina propria and the vacuoles of ‘foamy’ macrophages. It may
also be found in other intestinal mucosal structures such as

polymorphonuclear cells, smooth muscle, capillaries, lym-
phocytes, plasma cells and mast cells. The route of invasion
is via the lamina propria and basal intercellular spaces rather
than the intestinal lumen. The low virulence Whipple’s bac-
teria are able to invade with little provocation of the host
immune system. Noncaseating granulomas, a localized
inflammatory response to persistent antigen, are found in
less than 10% of patients. Infiltration of the lamina propria
with large macrophages containing periodic acid-Schiff
(PAS)-positive inclusions is a cross-reaction with bacterial
glycoproteins located in the cell wall. The duodenum and
jejunum are the sites most frequently affected, with disrup-
tion of the villous architecture. This presumably is the cause
of the steatorrhea and malabsorption syndrome that are the
hallmarks of classic Whipple’s disease. However, being a sys-
temic disease, PAS-positive macrophages and bacilli have
been detected in almost all organs, including the CNS, eye,
heart, lung, kidney, liver, spleen, lymph nodes and bone mar-
row. Involvement of heart valves has been noted in one-third
of autopsy cases. A recent autopsy series found a wide spec-
trum of abnormalities in the coronary arteries of individuals
with Whipple’s disease (19).

The four most common manifestations are weight loss,
diarrhea, migratory arthralgia and abdominal pain. Early gas-
trointestinal symptoms are nondescript, often diagnosed as
inflammatory bowel disease. Weight loss and diarrhea are
observed less frequently in patients who are diagnosed before
the age of 40 years. Gastrointestinal symptoms may be preced-
ed for months to years by nongastrointestinal symptoms,
most commonly migratory, seronegative, nondeforming
arthralgias. Arthritis, if it occurs, is most often an oligoarthri-
tis involving the major limb and girdle joints. Extraintestinal
disease most frequently involves the heart and CNS. Cases
having neurological, cardiac or ocular involvement without
overt gastrointestinal manifestations have been increasing-
ly reported (20-27). Cases having CNS involvement without
systemic involvement are characterized primarily by demen-
tia, headaches, meningitis, myoclonus, seizures and somno-
lence. Probably all patients with Whipple’s disease have CNS
involvement, but it may not be clinically obvious. Unusual
presentations may include abdominal pain, increased skin
pigmentation, lymphadenopathy (including mediastinal
widening), chronic nonproductive cough, pleural effusion,
pleuritis and cardiac murmurs. All of the clinical eye mani-
festations are nonspecific, including glaucoma, chemosis,
retinal hemorrhage, papilledema, fibrovascular pannus,
corneal ulcers, optic atrophy and epiphora. From a diagnos-
tic viewpoint, clinicians should include Whipple’s disease in
the differential diagnosis of patients with chronic bilateral
retinitis and vitritis, especially if these disorders are associ-
ated with CNS manifestations (8).

Histopathological analysis of jejunal biopsy is the most
commonly employed diagnostic procedure, looking for PAS-
positive, diastase-resistant inclusions on light microscopy.
PCR is a significant advance in the diagnosis of Whipple’s dis-
ease and has been increasingly applied for diagnostic purpos-
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es. Despite the historical ‘rarity’ of Whipple’s disease, the
increasing number of reports of the PCR detection of T whip-
pelii in tissue samples from patients without intestinal mani-
festations underscores the importance of considering Whipple’s
disease in patients with atypical presentations or undiagnosed
infectious illnesses suggestive of an infectious etiology.

The prognosis of Whipple’s disease is considered poor
without treatment. Original treatment success with chlo-
ramphenicol was largely ignored, until an infectious etiolo-
gy was confirmed by electron microscopy. Further studies
(28) have removed doubts about the need for antimicrobials
for treatment of the disorder. Although there are no ran-
domized, placebo-controlled trials to provide guidance as to
the optimal antimicrobial treatment, evidence from case
series and retrospective analyses suggests that the organ-
ism is likely susceptible to many commonly used agents.
The therapy most often cited with clinical success (5) is a
course of parenteral penicillin and streptomycin or a third-
generation cephalosporin for two weeks, followed by a
course of oral trimethoprim/sulphamethoxazole for one
year. None of the 16 patients with CNS manifestations
relapsed on trimethoprim/sulphamethoxazole (29). An alter-
nate oral regimen is doxycycline or penicillin V. Despite effec-
tive antibiotics, CNS relapse may occur, often years after the
original treatment. It is the major long term concern for
which patients should be periodically assessed. Many unan-
swered questions remain with respect to risk factors for
relapse and optimal management postrelapse. In addition, it
is unknown whether routine PCR-based analysis of cere-
brospinal fluid or intestinal biopsy specimens would be help-
ful in monitoring the progress both on and off therapy. As the
spectrum of disease manifestations continues to expand, par-
ticularly in the absence of gastrointestinal symptoms, and
with a new array of diagnostic tools, clinicians must be ever
vigilant in considering the diagnosis of Whipple’s disease in
cases of culture-negative endocarditis, uveitis, unusual
arthropathies and neurological disease, especially occurring
post-treatment for Whipple’s disease. It is also possible that
subclinical or transient cases of Whipple’s disease will be
discovered in the years to come as our knowledge improves
regarding the natural history of the disease, given the
improvements in diagnostic capabilities.
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