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A 64-year-old male presented with 
worsening shortness of breath, dry 
cough, and bilateral leg edema. He 
had a history of diabetes mellitus 
type two, hypertension, seropositive 
rheumatoid arthritis, and tobacco and 
alcohol abuse. CT scan demonstrated 
bilateral pleural effusions, pulmonary 
edema, subsegmental atelectasis, 
mildly enlarged hilar lymph nodes, 
mild cardiomegaly with a small peri-
cardial effusion, and liver cirrhosis 
with a liver nodule. A hepatitis panel 
demonstrated positive serology for 
hepatitis C virus infection. Ultra-
sound-guided core biopsies of liver 
nodule demonstrated hepatocellular 
carcinoma. Endoscopy demonstrated 
grade one esophageal varices and a 
gastric ulcer. Biopsy of the gastric 
ulcer demonstrated acute and chronic 
inflammation with presence of Heli-
cobacter pylori. 

The patient was started on a pro-
ton pump inhibitor, amoxicillin, and 

clarithromycin. Transthoracic echo-
cardiogram noted a 7.6-mm lesion on 
the aortic valve. Transesophageal 
echocardiogram demonstrated aortic 
valve leaflets to be severely thickened 
with reduced systolic excursion and 
oscillating vegetations on two cusps 
suggestive of endocarditis. Patient 
denied history of worsening arthral-
gias, nausea, vomiting, weight loss, 
swimming, travel, hunting, dental 
procedures, sick contacts, or animal 
contacts. He did admit to a two- to 
three-month history of night sweats. 
Multiple blood cultures were nega-
tive. Patient was taken to surgery to 
replace the aortic valve; vegetations 
were present on all three aortic valve 
leaflets, with destruction of the right 
coronary and noncoronary cusps. The 
excised aortic valve was submitted 
for culture, histology, and molecular 
analysis. 

Details of the pathology. Grossly, aor-
tic valve leaflets were fragmented 
with a fibrotic thickened surface cov-
ered by vegetations and calcifications 
(Fig. 1). Microscopic examination 
demonstrated multiple foci of acute 
and chronic inflammation of valve 
leaflets, with cusp destruction and 
marked infiltration by basophilic 
foamy macrophages and multinucle-

ated giant cells, admixed with acute 
inflammation in necrotic debris (Figs. 
2 and 3, next page). Myxoid degen-
erative changes with dystrophic cal-
cifications and hemosiderin-laden 
macrophages were also present. 

Grocott’s methenamine silver stain 
(GMS) demonstrated thin bacilli 
within macrophages in areas of acute 
inflammation and necrotic debris 
(Fig. 4, page 2). Periodic acid-Schiff 
stain (PAS) revealed macrophages 
with abundant PAS-positive inclu-
sions (Fig. 5, page 2). Both Gram and 
acid-fast stains (Ziehl-Neelsen stain) 
were negative. All cultures were also 
negative. These findings favored Tro-
pheryma whipplei infection. Since 
PAS and GMS are nonspecific, mo-
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Fig. 1. Aortic valve leaflets with vegetations present 
(black bar = 1 cm).



lecular analysis was sought to prove 
this diagnosis.

Molecular analysis. Unpreserved 
valve leaflets were sent to the Univer-
sity of Washington Department of 
Laboratory Medicine for molecular 
analysis. DNA was extracted from 
unpreserved valve leaflet tissue and 
used as a template for amplification 
by universal primers complementary 
to conserved regions of the 16S rRNA 
gene. PCR products were purified 
and sequenced to confirm the pres-
ence of the 16S rRNA gene product 
demonstrating Tropheryma whip-
plei’s 16S rRNA gene. 

Clinical impact. The patient had 
endocarditis due to Tropheryma 
whipplei. He was started on penicillin 
G and then switched to trimethoprim-
sulfamethoxazole. He presented in a 
complicated setting of rheumatoid 
arthritis, immunosuppression, con-
gestive heart failure, liver cirrhosis, 
HCV, hepatocellular carcinoma, and 
Helicobactor pylori infection. If the 
patient had not had an echocardio-
gram performed because of his heart 
failure, his diagnosis of endocarditis 
would have been delayed because 
blood cultures were negative. 

Conclusions. Tropheryma whipplei 
is a rare cause of endocarditis and is 
a difficult organism to identify since 
it does not grow in culture media.1-3 
Whipple disease can present as iso-
lated organ manifestations (migrat-
ing oligo/polyarthritis, acute gastro-
enteritis, pulmonary disease, endo-
carditis, or central nervous system 
involvement) or as the classical (sys-
temic) form with aggravated diar-
rhea, malabsorption, weight loss, 
abdominal pain, migratory arthral-
gias of the large joints, and lymph-
adenopathy. Determining the caus-
ative agent of culture-negative endo-
carditis is extremely beneficial for 
patients. Whipple disease is fatal if 
untreated and requires close follow-
up for signs of central nervous sys-
tem involvement and possible re-
lapse of the disease. Patients with 
Tropheryma whipplei are treated for 

a year or longer with antimicrobials 
since rates of relapse can be high. 
Initial therapy is intravenous ceftri-
axone or penicillin G for two weeks 
with maintenance therapy of trime-
thoprim-sulfamethoxazole for one to 
two years.4,5 More recent proposed 
therapy is oral doxycycline com-
bined with hydroxychloroquine for 
12 to 18 months.1 Sequencing for 16S 
rRNA has been extremely beneficial 
in cases where bacterial infections are 
expected but cultures have been 
negative. The 16S rRNA gene has 
both conserved and variable regions; 
the conserved regions enable primers 
to bind to and amplify the variable 
regions of the gene.6-8,10,11 The species-
specific variable regions are used for 
identification by sequence alignment 
with the public database at the Na-
tional Center for Biotechnology In-
formation (BLAST).6-8,10 Next-gener-
ation sequencing typically is used 
with either the Illumina or Ion Tor-
rent platforms.  
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Fig. 2. Aortic valve vegetation with the presence of 
abundant macrophages with a basophilic hue (2×).

Fig. 3. Hemotoxylin and eosin stain: numerous 
macrophages with abundant basophilic foamy 
cytoplasm (40×).

Fig. 5. Periodic acid-Schiff stain: macrophages 
staining positive with T. whipplei bacilli cell wall 
material (40×).

Fig. 4. Grocott’s methenamine silver stain: macro-
phages staining positive with T. whipplei bacilli cell 
wall material (40×).
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Test yourself
Here are three questions taken from the 
case report. Answers are online now at 
www.amp.org/casereports and will be published 
next month in CAP TODAY.

1. What is the benefit of 16S rRNA se - 
quencing?
a.  It is able to sequence organisms that do not grow 

in culture.
b.  It is able to sequence organisms that grow in 

culture.
c.  It is able to sequence fastidious and intracellular 

organisms.
d.  All of the above.

2. Whipple disease is preferentially seen 
in which patient population:
a. Caucasian American males
b. African American males
c. Asian American males
d. Native American males

3. Broad-range PCR primers that are used 
to sequence the 16S rRNA gene target:
a.  the conserved regions of the 16S rDNA.
b.  the hypervariable regions of the 16S rDNA.
c.  the promoter regions of the 16S rDNA.
d.  the untranslated region of 16S rDNA.


