
ABSTRACT
The diagnosis of Whipple’s disease (WD) is based on the exis-

tence of clinical signs and symptoms compatible with the disease
and in the presence of PAS-positive diastase-resistant granules in
the macrophages of the small intestine. If there is suspicion of the
disease but no histological findings or only isolated extraintestinal
manifestations, species-specific PCR using different sequences of
the T. whippleii genome from different tissue types and biological
fluids is recommended.

This study reports two cases: the first patient had diarrhea and
the disease was suspected after an endoscopic examination of the
ileum, while the second patient had multi-systemic manifestations,
particularly abdominal, thoracic, and peripheral lymphadenopat-
hies. In both cases, the diagnosis was confirmed using molecular
biology techniques to samples from the small intestine or from a
retroperineal lymph node, respectively.

Key words: Whipple’s disease. Molecular diagnosis. Polymerase
chain reaction. Tropheryma whippleii.

INTRODUCTION

To date, the diagnosis of Whipple’s disease (WD) con-
tinues to be based on the histological examination of the

small intestine. When there is a consistent clinical pic-
ture, diagnosis can be made on the basis of histological
findings from examination of the intestinal mucosa under
an optical microscope, without being necessary to con-
firm the presence of bacilli under the electron mi-
croscopy or by using molecular biology techniques.

When the disease is suspected but there are no histo-
logical findings or only isolated extraintestinal manifes-
tations, such as in the central nervous system (CNS), it is
essential to confirm the diagnosis using electron mi-
croscopy to study biopsies of the duodenum, or poly-
merase chain reaction (PCR) analysis of biopsies, blood
or body fluids. Over the last decade, new PCR molecular
techniques have started to be used for atypical presenta-
tions and for monitoring treatment of the disease.

In this paper, we present two cases ofWD. The first was a
male with diarrhea, in whom the disease was suspected after
endoscopic findings in the ileum. Pathological findings in
the ileum mucosa and later in the duodenum, together with
PCR analysis of a duodenal biopsy sample confirmed the di-
agnosis (Presented at the XXIV National Meeting of the
SpanishAssociation of Digestive Endoscopy. Seville, 2002).
The second case showed systemic manifestations and the
findings (histopathological and molecular) concerning
retroperitoneal lymph nodes led to the diagnosis.

CASE REPORT 1

A 29-year-old male, previously healthy, visited his
doctor in 2001 complaining of liquid diarrhea (7-10 loose
stools per day), diffuse colicky abdominal pain and
weight loss (18 kg since the symptoms had started), over
5 months. The patient reported recurrent self-limiting
episodes of arthralgia affecting large joints in the previ-
ous weeks. The standard blood test, stool culture test,
stool ova, parasite assays and an opaque enema, request-
ed as an outpatient, were all normal.
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Subsequently, colonoscopy confirmed that the colon
was normal. However, ileum endoscopy revealed erythe-
matous, edematous and friable ileum mucosa, with isolat-
ed whitish granules, which on advancing further with the
endoscope merged to resemble “grains of rice” (Fig. 1).

While waiting for the results of the biopsy, his clini-
cal condition worsened, with more frequent passing of
stools, his temperature raised to 39 °C and he was ad-
mitted to hospital. Signs and symptoms included deteri-
oration of his general condition, temperature of 38.5 °C
and diffuse abdominal pain. No skin lesions were ob-
served, nor were lymphadenopathies detected by palpa-
tion. The blood test yielded the following results: hema-
tocrit 29.8% (40-50), platelets 409,000/mm3

(139-400,000), total proteins 4.9 g/dl, albumin 2 g/dl,
iron 10 ng/dl (60-160), transferrin saturation 3% (15-
50%) and D-xylose absorption consistent with malab-
sorption. The levels of the following parameters were
normal: bilirubin, glucose, urea, creatinine, vitamin
B12, folic acid, thyroid hormones, triglycerides, phos-
phorus, magnesium, liver function tests, immunoglobu-
lins, transferrin, and anti-endomysium and anti-gliadin
antibodies. Both microbiological analysis of the feces,
blood and urine and serological tests for viruses and
bacteria (human immunodeficiency virus –HIV, hepati-
tis B and C viruses, Salmonella, Clostridium difficile
and mycobacteria) were negative.

Ultrasound and CT scans of abdomen and pelvis, as
well as X-ray intestinal transit, were also normal. How-
ever, endoscopic examination of the stomach revealed a
marked thickening of the gastric folds with edema, and
granular appearance with whitish infiltrates. Pathological
analysis of the duodenal mucosa demonstrated the pres-
ence of diastase resistant PAS-positive granules, which
had also been found in the ileal biopsy taken previously.
The presence of the 16S ribosomal DNA (rRNAgene) se-
quence of Tropheryma whippleii was confirmed in the
duodenum.

The patient was prescribed penicillin (1.2 x 106 units
per day) and streptomycin (1 g/day) for 14 days, followed
by cotrimoxazol (800/160 mg every 12 hours) for one
year. In the first two weeks, he gained weight and his
temperature returned to normal. After 10 months, endo-
scopic examination of the duodenum was normal but
there still were isolated foci of PAS-positive
macrophages in the lamina propria. Results of PCR on
the duodenal mucosa were negative. Eight years later,
there were no histological findings associated with the
disease from examination of duodenal and ileal biopsies
under an optical microscope.

CASE REPORT 2

The patient, a 70-year-old male, reported episodes of
pain and swelling of his hands and right ankle since the
age of 12, three or four times a month, lasting for 2 to 3

days. Later, he developed pain in cervical and dorsal re-
gions of the spine, associated with increased ESR. A di-
agnosis of palindromic rheumatism was made and treated
with gold salts, NSAIDS and methotrexate. Since then,
he had had moderate anemia with no clear improvement
with oral iron treatment. For 20 years, he had suffered
from neurotic depression and chronic celoptic delirans
disorder that required treatment on several occasions
(risperidone, venlafaxine). In June 2003, he was admitted
to hospital due to melena and dizziness; hemoglobin lev-
el was 9.3 g/dl. The patient refused gastric endoscopy.
Results of opaque enema and upper gastrointestinal se-
ries examinations were both normal. Three months later,
he was readmitted due to intermittent diffuse abdominal
pain associated with episodes of frequent liquid stools,
asthenia, anorexia and weight loss, lasting for 15 days.

Physical examination revealed high temperature, slight
dehydration and cachexia, with hyperpigmentation of the
skin. Left submandibular lymphadenopathy was palpable,
2 cm large, mobile, painless and elastic. There were two
left axillary lymph nodes of 1.5-2 cm. In auscultation of
lungs, generalized decreased breath sounds were noted.
The abdomen was soft and five mobile and painless in-
guinal lymphadenopathies were detected, three on the right
side of 1 cm and two on the left side of 1.5 cm.

Relevant results from the blood test were: hemoglobin
8.9 g/dl (13-17), hematocrit 26.4%, MCV 77.2 fL (80-
97), MCH 25 pg (27-33), iron 13 ng/dl, reticulocyte
count 64, C-reactive protein 75, ESR 78, total protein 5.6
g/dl, and albumin 2.3 g/dl. Results for the following para-
meters were normal: bilirubin, creatinine, glucose, urea,
ions, liver function, amylase, lipase, vitamin B12, folic
acid, ferritin, transferrin, haptoglobin, leucocytes,
platelets, Coombs test and blood coagulation. In addition,
anti-native DNA, anti-transglutaminase and ANA tests
were negative, as were serological tests and fecal micro-
bial analysis for hepatitis A, B and C viruses, cy-
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Fig. 1. Terminal ileum.



Vol. 103. N.° 4, 2011 DIAGNOSIS OF WHIPPLE’S DISEASE USING MOLECULAR BIOLOGY TECHNIQUES 215

REV ESP ENFERM DIG 2011; 103 (4): 213-217

tomegalovirus, HIV, Toxoplasma, Brucella, Salmonella
and Treponema pallidum. No parasites were found in the
faeces, and microscopic examination of sputum bacteria
was normal. Mantoux test was 28 mm.

X-ray examination of the thorax revealed left-sided
pleural effusion. Analysis of the pleural fluid showed: red
blood cells 372,000/µL, leucocytes 1970/µL (of which
41% were polymorphonuclear leucocytes and 59% were
lymphocytes), protein 3.2 g/dl, ADA 21 U/L (0-43), pH
7.44, and LDH 413 U/L. No malignant cells were detect-
ed. Neither the upper gastrointestinal series and opaque
enema examinations nor an ultrasound scan of abdomen
and colonoscopy that reached cecum, identified the pres-
ence of any lesions. However, the CT scan of the ab-
domen showed bilateral pleural effusion, pathologically
enlarged retroperitoneal, left paraaortic, aortic caval,
retrocaval, paracardiac and diaphragmatic lymph nodes.
There also was a small amount of fluid in the rectovesical
pouch. A biopsy sample was taken from a left inguinal
lymph node and histological examination revealed micro-
granulomas with no associated necrosis. Subsequently, a
laparoscopic biopsy was taken of a retroperitoneal lymph
node. The pathological analysis revealed partially disrupt-
ed lymph node architecture, lipophagic granulomas, with
abundant PAS-positive diastase-resistant material in the
cytoplasm, mostly rounded or elongated in shape, com-
patible with WD. The 16S ribosomal DNA (rRNA gene)
sequence of T. whippleii was detected in the lymph node.

Therapy was started with intravenous ceftriaxone (2 g
/day) for 2 weeks and after that oral cotrimazol (800/160

mg) every 12 hours, for 3 years. After a few weeks the di-
gestive and systemic symptoms disappeared. After 3
years of follow up, the patient made a suicide attempt, so
was admitted to the Psychiatry Unit. He was in a state of
confusion, with tremors and difficulty for walking. A
brain CT scan revealed a mass in the right temporal pari-
etal area, suggesting a high grade glial tumour. The MRI
scan was consistent with this type of tumour in the right
posterior temporal region (Fig. 2) and bilateral lesions in
the white matter of the parietofrontal region, ARWMC
grade I-II. Surgical treatment was proposed to the family,
but was not accepted, and the patient was transferred to a
long-stay facility.

DISCUSSION

The pathogen causing Whipple’s disease, Tropheryma
whippleii, was identified in1992 by PCR amplification of
the 16S rRNA sequence (1). In 1997, the first attempts to
culture the bacteria were made and in 2000 it was suc-
cessfully cultured in vitro using human fibroblast cell
lines (2). To date, it is known that there are several vari-
ants of its genetic sequence, and these have been associ-
ated with different subtypes of T. whippleii as well as
with the existence of healthy carriers, virulence of the
bacteria and clinical manifestations.

The most common signs and symptoms of the disease
in our environment (3) are: weight loss (80%), diarrhea
with or without malabsorption (63%), arthralgia prior to

Fig. 2. MRI of the brain with and without contrast.



diagnosis (58%), lymphadenopathies (35%), abdominal
pain (27%), skin hyperpigmentation (24%), fever (23%)
and neurological manifestations (16%). The typical clini-
cal signs and symptoms of weight loss, abdominal pain,
fever, arthralgia and, in particular, diarrhea facilitate the
diagnosis. However, given the multi-systemic nature of
the disease, it can be more difficult to identify when there
are no specific clinical manifestations. In these circum-
stances, the diagnosis is usually confirmed using molecu-
lar biology techniques, since culture of the bacteria and
identification of specific monoclonal antibodies can only
be carried out in a limited number of referral centres.

The identification of T. whippleii in tissue, blood and
body fluids by PCR is based on the amplification of certain
regions of its genome. If the 16 S rRNAgene is found using
universal PCR, it demonstrates that there is a bacterial in-
fection, but not specifically with T. whippleii. That is why it
is recommended that two specific sequences of T. whippleii
should be identified in at least two different regions. The
most commonly used are the species-specific PCR of the
16S rRNA gene, hsp 65, rpob¸ the 16S-23S rRNA inter-
genic spacer region, the domain III of the 23 S rRNA gene
and repeated sequences in the genome (4).

In a retrospective study of 91 patients with WD, taken
from the Spanish literature up to 2001, the diagnosis of
the disease had been made using histological samples of
various different tissues in 89 patients, in particular of the
small intestine (51 from the duodenum and 32 from the
jejunum), and using PCR methods in just 2 cases (3).
Forty-eight further cases were published up to December
2008. Out of the 139 analyzed (including the cases of this
study), PCR analysis of the histological samples was pos-
itive in 18 cases (5-17). Of these, in 12 patients (6-
12,14,15) PCR can be considered as complementary to
the positive results found with optical microscopy (10 of
the intestine, and 2 of abdominal lymph nodes). The
signs and symptoms of these patients corresponded to
those of the disease, except in the case of one man, which
suggested adult Still’s disease (9). In most of these cases,
the macroscopic aspect of the endoscopic examination of
the small intestine agreed with the histological findings
using an optical microscope. In two patients there was in-
volvement of the distal ileum —in one case also of the
colon (15)— and in another case, of the lingual tonsils
(14). In the other six cases, the diagnosis of WD was
made exclusively using PCR analysis of several tissues
(duodenum, blood and spleen) (5,7,13,16,17). The clini-
cal manifestations included: neurological abnormalities
restricted to the CNS in one individual (5), and in five
cases gastrointestinal and systemic signs, which were ac-
companied by clear neurological involvement in three
patients (7,13,17). In five of these cases, the endoscopic
examination of the intestine was normal and no PAS-pos-
itive macrophages were found in the duodenal mucosa.
One individual had duodenum and colon involved (17).

The diagnosis of WD is considered to be conclusive if
both the histology and PCR are positive. If just one of the

tests is positive, the suspected diagnosis should be con-
firmed by analyzing a different tissue. Moreover, if only
the PCR is positive, it is necessary to analyze two specif-
ic sequences of T. whippleii in the same sample or take
biopsies from other locations (lymph node, CSF, aortic
valve, synovial tissue, and vitreous humor) (18,19). Sen-
sitivity of histology of duodenal and jejunal biopsies is
94%, while specificity reaches nearly 100% if the find-
ings using electron microscopy and PCR are both posi-
tive (3). So far, no data has been reported concerning sen-
sitivity and specificity of PCR techniques using specific
sequences of the genome of T. whippleii in large series of
patients.

PCR techniques are useful for monitoring the effec-
tiveness of treatment. However, a negative result from
PCR analysis of the intestinal mucosa is no guarantee
that the patient does not suffer from the disease. T. whip-
pleii may hide in the CSF and cause relapses —in up to
35% of patients when cotrimazol was not used in a sys-
tematic way (3,18)—. For this reason, it is recommended
that the CSF should be analyzed using PCR at the end of
the antibiotics course, even in the absence of symptoms.
It should be taken into account that in the presence of
neurological manifestations, the PCR test is positive in
50% of cases.

The appearance of a brain tumor in our second case
suggests a potential relationship between WD and neo-
plasia. Changes in the immune system and immunodefi-
ciency in this type of patients may trigger the develop-
ment of tumors. Indeed, various other studies have
described cases of WD associated with laryngeal carcino-
ma, colon cancer (20), extraintestinal lymphoma (21) and
gastric adenocarcinoma (22).
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