By Alan B. MacDonald MD, FCAP, FASCP

Comments on Biofilm Microbiology

With implications for human Bacterial Endocarditis:

Dr. Bill Costerton practices outside ofthe perimeter of Planktonic Microbiology.

Internet Link: Dr. Bill Costerton - The "Father" of Biofilms - on YouTube Internet site
:http://www.youtube.com/watch?v=M_DWNFFgHbE

Biofilm infections are the “stuff” of infections of the human heart valves ( Bacterial endocarditis). In
Bacterial Endocarditis, sessile biofilm communities attach themselves to the surface of the human
Endothelial lined heart valves, and produce “vegetations” or “bumpy fibrin covered distortions” of the
profiles of a healthy smooth surfaced delicate thin heart valve leaflet or cusp. Over time, the Biofilm
communities which grow in size, are detectable by Radiologic imaging of the heart valves. The Heart
valves are injury or in some cases completely destroyed by the biofilm communities of infecting
microbes which have become attached to the valvular surface.

Over time, with persistence of the biofilm infection of the heart valve surface, bits of the Biofilm
community break off from the parent biofilm unit and embolize ( spread to distant Body sites). In
addition, some biofilm infections of heart valves send out Showers “Seeding dissemination” of
Planktonic bacteria into the blood stream. New sites of biofilm infection are thus established In the
body of the host human with bacterial endocarditis.

Biofilm communities, when explanted from human tissues (i.e. Infected hip prost
will not grow on agar plates in a hospital laboratory. Costerton points out in his b
reviewed manuscripts and book chapters that Biofilm Science does not pretend t

purely planktonic principles.

Article (full text) reproduced below The Image within the article illustrates the microscopic profile of the
Vegetation which was attached to the diseased heart valve. Attempts to visualize spiral (planktonic)
Borrelia burgdorferi within the vegetation disclosed no spiral shaped microbes using a silver stain.
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Lyme endocarditis
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Lyme borreliosis (or Lyme disease) is the most commonly
reported tick-borne disease in the northern hemisphere,
motably in Ed

opa and MNorth America. The different species
of the Borrebo burgdorfer sansu o group are transmitted by
infectod ticks of the genus ixodes. Whereas only one bacte-
rial species. B burgdorferi sen

rently
red as pathogenic in Me B
species are present in Europe (mainly 8. burgdorferi sensu

cal Microtioiogy ard

stricto, B afzeli and B. garinid), where they cause a wider
variety of clinical manifestations [1]. Typically, following inital
erytherma migrans at the tick bite site. these bacteria can
sproad from the skin to other Ussues and ergans, causing
more severs manifestations such as arthritis and cutancous

and neurclogic

| disorders [Z]. Cardiac Lyme borreliosis is

rare, repres g only 0.3—4% of cases in Eurcpe. and is
generally with
conduction disorders, arythmias and, in some cases, myocar
ditis or pericarditis [3-8]. Heore we describe a documanted
ease of Lyme endocardits

A &l-yoar-cld man was
Limoges University Hospital, France, for mitral valve replac

nset atriovencricutar (-0}

admitced in  March 2011 wo

ment. He was

ox-smaok

. had a history of p:
auricular fibrillation. and had mitral insufficiency due to mitral

amyntic

valve prolapse. Initial auricular fibrilta

thon and dysp o il

wa. Fitral regurgitac

FOPe rupture, an

sjection fraction of 45%, and a dilated left atrium o
ultrasound. During surgery the macroscopic aspect of the

mitral valve suggested endoca

. with prolapse of the pos-

and a S-mm
All blood cultures and serclogies commonly performed in
the case of endocarditis (Bartonells henseloe, Bartonella quir
AMpcapl ¥ . Leglor L

Chilamydophils pneumomes and Coxiclla burneti) warse all nega-
tive. He was treated empirically with intravensus amoxicillin
and gentamicin far 2 w

terior valve

perforation of the anterior vale

tana,

ks, followsd by oral amoxicillin for

4 weeks. Microscopic analysis of the mitral valve showed

endocarditis with foamy macrophages suggestive of intracel
ular microorganisms (Fhoto 1)
Whartin-Starry  stain

Gram, PAS and Gimenez

stains  were negative showed only

PHOTO | Microscopic wiew of the mitral valve showing surface

fibrin deposit. and sparse inflamma Nixrate consisting of loamy
macrophages. sosinophils (hematein eosin saffron
- H0D).

2 Chinical Microbictogy and Infection

scarce curved rods, which had a morphology that was not
versal PCR targeting |65 RAA-

§ o a valve fragment

specific to Spirochastes

encoding DNA was appl nd the
amplification product was sequenced. identifying the genus
Borrefio. Two valve fragments were sent to the French Bor

redia Mational Reference Center for confirmation. Both wers

positive by specific real-time PCR using a Tagman”™ probe
targeting a conserved region of the flagellin (Flo) gene of the
B loto (Bbsl) complex [9]. Furth
time DMNA amplification using hybridization probes

species-specific regions of the fla gene identified B offeii
The Anu-Borreba Plus VisE ELISA IgG assay was positive and
the Ant-Borrelia ELISA Igh assay was negative (both tests
back, Germany). VWastern blot
(Borrelio ofzelii + VIsE Eco Blot IgG Western Blot Virotech,

wlia burgdorferi sens

from Eurcimmun AG. L

Russelsheim,

rmany) confirmed the presence of several
antibodies wargecing the VisE. p83, p58, p39. p3l and p21
Only atrial fibrillation persisted after
treatment, with no mital regurgitation. As the patient was

proceins. antibiotic

wall, a

1 given the lack of specific therapeut

guidalines for

Lyme endocarditis, antbiotc treatment was not prolonged

or changed. The patient did not recall a tick bite. a previous

epised,

such as meningoradiculitis.

of erpthera migrans, or second

To our knowledge this is the first documented case of
B afreli Lyme endocarditis. in Eurcpe, B. afzefi is commonly
associated with neurclogical and late cutanecus manfesta-

tons, and less froquently with arthritis. Only one previous

- of the weakly pathogenic spe-
cles B bisetti b Czech
Republic, et Lyme s o
[10]. Borreliosis is endemic in our
{Limousin). with an estimated seroprevalence of 42 cases per
100 000 inhabitanes [11]. B. burpdorferi se
commen in endemic areas, and cannot serve as a definitive
diagnostic criterion. as underlined by Kaell et ot [12] and St
nok et ol [2]. The exceptional case of Lyme endocarditis
described here emphasizes the need to perform universal

a patient’s cardiac valve tissue, in th

- agrosis
patient’s home region

spositivity is very

PCR on heart valve samples the case of endocardits of

and to bear i

kW orig
lial aetiology in endemic areas

mind the possibility of borre-

Acnowledgments

The authors gratefully thank Dr Daniel Lascaux (general
practitionner) for his contribution to the work

Authors' Contributions

MNH collected all results; OB wrote the report: SDM, FG and
CM carried our microbiclogical analyses: 55 and ML managed
the patient: FP carried out microscopic analyses; B) and MCP
roviewssd the repert

Conflict of Interest

WWritten consent The authors

to publish was obrained

declare no conflicts of interest.

Transparency Declaration

The authors declare no conflices of interest.

Reforc

cos

ser GF. Gray |. Strie B Lyme borrelso

s. Loncet

2. Stanck G, Fingerle V, Hunfeld KP cf ol Lyme borreliosia: clinical case
Gons for dagnosis and managenent europe. Cln Microbisl

sher %, Mocelin R Cor hears block in a ¥ year
old giel caused by borrelosis. Br Heart | 1993; 70: 88-90.

4. Tavora F, Burke A, Li L. Franks T].
ton of lyme carditis with
Pathol 2008; 17: 103-107.

5. Palecek T, Kuchynka P, Hulinska D et ol Presence of Borrebo burgdorferi

i endormyocardial bopsie @ patients with sew-onset unexplained

dilated cardiormropathy. Med Microbial lmrmanal 2010: 199 139-143

Lelovas P. Dontas |, Bassiskeu E, Xar

e diveass, diagnosi and therapsutic spproach. et | Cardil 2008;

129 15-21.

7. Lardier: G. Sabvi A, Camerini F, Cinco M. Trevisan G. lolation of Bor-
reba burgdorfert from myecardium. Lancet | 993: J42: 490,

B. Strie F. Stanck G. Clnical manifestations and diagnosis of Lyme bor-
reliosis. Curr Probi Dermatol 200%: 37: 51110

9. Wioods A, Soulas-Spravel P, Jauihac B ot ai. MydB8 negatively control

e £ wich producton duning bacte
rial infection. Infect lrwmun 2008; 76 16571667,

10, Rudenka M. Golovchenks M, Mokracek A et al Detection of Borreia
Bissetti n cardiac valve Ussue of 4 patient with endocarditis and aor-
tic valve srenosis in the crech republic. | Chn Microbiol J008:; 46

et

rmani B Postmartem cos

olymerase chain reactic

n

hos T. Cardiae impliestions of

Ragon B, Hanslik T, Flahault A. Lyme dissaze in france: 3
primary care-based prospective sudy. Epidemiol Infece 2008: 133
F35-942

12 Kaell AT, Redecha PR, Ellon KB ef ol Occurrence of antibodies to
Borrelo burpdorfe
endocardsts. Ann I

i pATERts with nerspirechemsl subacute bacterial
et 1993; 119 1078

s Sismbras. CAT

Allan B. MacDonald MD - Comments of borrelia

biofilnms and borrelia human endocarditis case report 2012




A pertinent microscopic observation within the silver stained heart
valve vegetation using the WarthinStarry silver stain was to observation
of “scarce curved rods which had a morphology that was not

specific to SpirocheteS". This is indeed a pertinent microscopic observation. The work of Dr.

Elisabeth Aberer And Dr. Paul Harrison Duray (below) illustrates that bona fide spirochetes in controlled

Laboratory conditions, often show Profiles which are Not Spiral, but indeed
may show the Profile of “curved rods”. Lack of awareness of
this peer reviewed manuscript from Year 1991 Isan extreme
disadvantage to formulating a correct tissue Pathology
diagnosis of Borrelia infection in tissue . TheMolecular studies in this case of

heart valve tissue which was surgically removed, rigorously confirm thatThe DNA of Borrelia burgdorferi
group Sl (B. Afzelii) was resident in the diseased and resected heartvalve tissues..
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Shape Shifting ;: Routinely observed by Expert Borrelia Research Pathologists
Elizabeth Aberer MD {Germany) and

Paul Harrison Duray MD (Yale Sehool of Medicine)
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Morphology of Borrelia burgdorieri; structural patierns of cultured borreliae in
relation to staining methods.
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Shape shifting in borrelia burgdorferi::
Non Corkscrew shaped forms:
Straightened forms
Ring forms
Crossed and Abutted Forms
Granular forms
Cystic forms
Cell Wall Deficient forms
Membrane duplicated ( ameboid) forms
Shrunked and Collapsed forms (Non-spiral)
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