THE FOCUS

Immunohistochemistry

Immunohistochemistry in the Diagnosis of Whipple's disease:
February 2007
by Bahram Robert Oliai, M.D.

In 1907 Dr. George Hoyt Whipple
i# of The Johns Hopkins Hospital
w, (left) performed an autopsy on a
~ 36 year-old medical missionary,
who succumbed to a strange ill-
ness. Review of tissue samples
from the case demonstrated a pe-
culiar accumulation of foamy
macrophages within both the
lymph nodes and in the lamina propria of the small
bowel, findings characteristic of the disease that
would eventually come to bear his name. Although
initially named “intestinal lipodystrophy,” in the
1990’s, the causative organism of Whipple's disease
was specifically identified as Tropheryma whipplei
(an acinetobacterium) using PCR technology.

In this month’s Focus on Immunohistochemistry,
we review this fascinating disease and discuss a
new, extremely useful, and quite specific method of
making the diagnosis of Whipple's disease now
available to ProPath clients!

Whipple’s Disease

Whipple's disease is a rare multisystem infectious
disorder, which tends to more commonly affect
middle-aged Caucasian men, although current
trends show increasing infection rates among fe-
males and in older patients. While not universally
accepted, there is some data to suggest that the dis-
ease is more common among farmers and carpen-
ters, and host factors may be involved. Specifi-
cally, there are some reports implicating an in-
creased susceptibility in those with histocompatibil-
ity antigen HLA-B27.

The clinical features of Whipple disease are pro-
tean. While the characteristic clinical picture is that
of weight loss, chronic diarrhea, arthralgia, and fe-

ver with lymphadenopathy (sometimes so extreme as
to cause tumoral masses), patients can also manifest
anemia, hepatosplenomegaly, cardiovascular dys-
function, pulmonary infiltrates, and central nervous
system/ocular dysfunction.

Diagnostic Modalities

Unfortunately there are currently no specific labora-
tory abnormalities which can be used to make the di-
agnosis of Whipple’s disease. Culture is often not
feasible as this is a rather fastidious organism, and in
cases in which patients have already started antibiotic
therapy the recovery can be very poor. Although se-
rological tests are available and IgM titers above
1:400 have shown some degree of specificity for
Whipple's disease, serologic studies are plagued by
cross-reactivity with other microbes and the ubiqui-
tous distribution of both virulent and nonvirulent
strains of T. whipplei.

The relationship of Whipple's Disease with The Johns
Hopkins Hospital continued, and in 1961, Drs. Yard-
ley and Hendrix described the characteristic electron
microscopic finding of a trilaminar bacterial cell wall
both within macrophages and extracellularly. They

Whipples disease of small bowel, stained with H&E (left),
digested PAS (center), and immunostained with the
Whipple’s Disease antibody (right). The immunostain se-
lectively and specifically stains the bacteria-filled histio-
cytes.




THE FOCUS - Immunohistochemistry

termed these structures “bacillary bones” and for
many years EM became the mainstay of diagnosis.
While quite specific, EM is expensive (now often
only available at large research institutions), time
consuming, and turn around time is often poor.

Polymerase chain reaction tests may also be used
and generally exhibit good sensitivity. However, a
positive PCR test is not always specific for the dis-
ease, as T. whipplei DNA has been recovered from
healthy patients. Due to variable specificity, one
may need to perform PCR tests using primers from
two genes to avoid false positives. This adds to the
expense of the test, and because of this many PCR
tests need to be “batched,” increasing the length of
turn around time.

Currently most cases of Whipple’s disease are diag-
nosed on duodenal biopsy. The classically de-
scribed, endoscopic finding is of thickened mucosal
folds and multiple whitish-yellow plaques on the
intestinal mucosa. The classic histologic finding,
described by a Whipple almost 100 years ago, is the
presence of foamy, vacuolated macrophages, which
infiltrate the lamina propria and stain PAS positive.
The intestinal villi are often thickened and some-
what blunted. These foamy PAS positive macro-
phages are actually histiocytes that are “busting at
their seams” with the causative rod shaped bacteria.
Although they are a characteristic finding in
Whipple's disease, PAS positive foamy macro-
phages are not entirely specific and similar macro-
phages can be seen in infection with Rhodococcus
equi, Histoplasma capsulatum, Bacillus cereus, and
Mycobacterium avium-intracellulare. In addition,
PAS positive macrophages can be seen in intestinal
histiocytosis, sarcoidosis, Gaucher’s disease, and
berylliosis.

Why Immunohistochemistry?
Once the Whipple's Bacillus had been cultivated, a
group of physicians from Marseille France devel-
oped a highly specific and sensitive polyclonal rab-
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bit anti-T. whipplei immunohistochemical stain. This
immunoperoxidase stain can easily be performed on
formalin-fixed paraffin-embedded biopsy tissue in a
timely and cost effective fashion, allowing for a spe-
cific diagnosis without waiting for culture, EM, or
PCR. This antibody has shown itself to be quite ro-
bust. In fact a friend of mine from residency, Dr.
Blaire Baisden, one of my former attendings Dr.
Stephen Dumler, and Dr. Didier Raoult (of the group
from Marseille that raised the antibody) were able to
retrieve tissue from the original autopsy case de-
scribed by Dr. Whipple and demonstrate positive
staining within the small bowel tissue nearly 100
years later!

At ProPath we now have this remarkable antibody
and have titered it successfully within our laboratory.
We are ready to offer this highly sensitive and spe-
cific immunohistochemical stain which can be per-
formed on formalin-fixed paraffin-embedded tissue
(even from remote cases) often with a turn around
time of less than 24 hours.
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