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Disclaimer

Dr. Schaller is not a dermatologist. He is also adgpecialist in infectious disease medicine.
He is not a pathologist. He is also not claiming arpertise as a microscopist. Each of these

specialties has over 2,000 diseases to treat amdl.sbr. Schaller is only interested in fou

r

infections and has read and published on ¢h&se four. The medical ideas, health thoughts,
health comments, products and any claims made adprdific illnesses, diseases, and causes
of health problems in this book are purely spedéwathypothetical, and are not meant to be

authoritative in any setting. No comment or imags been evaluated by the FDA, CDC, NI
IDSA or the AMA. Never assume any United States itaddoody, society, or the majority a

by any government agency, medical body or medioalesy. Nothing in this book is to bg
used to diagnose, treat, cure or prevent disedee.irfformation provided in this book is fg

H
f
American physicians endorse any comment in thikbNo comment in this book is approved
r

educational purposes only. It is not intended aslastitute for the advice from your physician
or other healthcare professional. This book isintended to replace or adjust any information

contained on, or in, any product label or packaging

No patient should use the information in this béakthe diagnosis or treatment of any hea
problem, or for prescription of any medication daher treatment. You should consult with
healthcare professional before deciding ory aiegnosis, or initiating any treatment pla

th
a
n

of any kind. Dr. Schaller does not claim to be apezt in any illness, disease or treatment.

In this book, he is merely sharing one of his iests. Please do not start any diet, exerg

or supplementation program, or take any type ofient, herb, or medication without clear

consultation with your licensed healthcare provider

Babesia or Bartonella treatment comments and rspoft possible positive or negativ
treatment outcomes are hypothetical. No treatmknotlsl be rejected or embraced by anyo
based on the preliminary research and study inktdask.

Some reports in this book are the result of variaosel dosing, self-initiated by proactive
patients. They were nevertheless monitored oftemeSpatients were inherited right after

various treatment trials. Their outcomes were prtynpeasured.

In this book Dr. Schaller makes no authoritativeyen claim about any treatment. Dr. Schal

only offers hypothetical ideas. Dr. Schaller make&sauthoritative claims about medications,

nutrients, herbs or various types of alternativeditiae. The ideas in this book will nee

ise

to be submitted to your local expert in allopathiedicine or to other licensed health care

practitioners. This book is not meant to be anrimfal or formal guideline book that presum
to control 800,000 physicians or the 300 milliortipats they serve. You are asked to let t

wisdom of your health care practitioners and yownostudy be a starting point to guide

treatment tailored specifically to your body. Agair. Schaller makes no claim to be an exp
in any aspect of medicine. He makes no claim tokkmmre than other physicians.

Dr. Schaller makes no claim that any statemenhis ook is correct.
Names and minor personal details within this boakehbeen changed to preserve privacy.

Since this appears to be the first book exclusigeljicated to showing Babesia forms, it is like
it contains errors. This is common with books thet the first on a topic. Every reasonal
effort has been made to try to not overstate figdirFurther, it is important to realize th
any single image can have multiple causes, andaliatf these may be known to this auth
or to other health practitioners. Therefore,tadhlth care practitioners should look for oth
confirmations outside this book, before beginnimgamy treatment plan if possible. It is ful
appreciated that it is hard to diagnose Babesectidns.
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Why isthisbook important?

It isthe first book in history to collect
every major presentation of Babesa.



Insght isEverything

They pretended to listen to me with glassy eyesyTtad obvious signs of
Lyme disease, Babesia or Bartonella, but they sedliknd ignored me.

They are part of the lost, and their lives willfoened forever.
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The Indght Disaster

Many people with tick or flea-borne infections ammable to ‘See”
themselves. They do not notice tiny decreases mr thbilties or
personality changes.

Thefirg thingto go with Babesia and
other tick-borne infectionsisingght.

Life is hard for Gus. He never
reflects on tick or flea infections,
even when he is out in his
backyard. He has no insight.
Insight is an advanced brain
ability that depends on a very
well functioning brain. Any
infammation or infection can
destroy it.

| routinely meet people with tick or flea infectisnand they have clear
subtle psychiatric or cognitive troubles, and thejct any appeal for
testing. Some call such people ‘too far gone.” Thay such people are
‘too late! If you are a health care worker trypcevent the loss of such
people.



2 The Insight Disaster

Joe is rigid and defensive aba
tick infection topics. You try
talking to him and in August he
pretends it is January. He refus

to consider that his time nea
wild shrubs or woods coul
have exposed him to invisibl
infectious dot-sized ticks.

g - r g
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Dad, you /“Youare \
changed after /' sometimes | / “Youalso
ourcamping  warm butitis |/ have
trip’  /\ notahigh /| unusual |
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Dad simply does not want to hear new ideas oragimons. He is too
far gone.
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Avoidance and ignoring reality are common in sonabdsia infected
patients. Their “lets move along” thought procéssnuch like a young
child who avoids eating peas by pretending the tages are not on his
plate. Infected patients will often say ‘this does exist,’ or ‘I am 100%
fine’

Since veterinary research shows that tick infecti@re active in all

50 states, health care workers need to be thinkinlgy 2010 medical

mind sets concerning su@merging infectionsas Babesia, Atypical
Bartonella and Lyme disease. Missing these infetis dangerous and
can result in irreversible internal health probleioranfected patients.

| have met a number of physicians who are aggressarners of tick and
flea infections. They report that if one personaifamily has Babesia,
Bartonella, or Lyme, at least 50% of the othershia family have it, and

if two family members have Lyme disease or AtypiBartonella, the

entire family should be tested. The same could &0é about Babesia.
If one family member has it, it should be aggreslgiand fully checked

by very extensive testing in other family membeaviany simple and

routine lab tests miss Babesia, Bartonella and Lygisease. Smart and
talented laboratory researchers and fine compamaes just not been
able to optimize their testing. And many speciasraost yet even able to
be tested for yet, partly because they have omlgrdy been discovered,
or there is little demand for investment in optirhedting.






An Introduction to
Babedga Identification



6 An Introduction to Babesia ldentibcation

When examining red blood cells, it is important kmow the general
health, diseases and surgeries in any patient wblosel smear slide is
being reviewed.

Virtually every slide in this book is derived frompatients with
approximately normal iron levels, and none had ¢loo bone marrow
disease. No one had serious spleen disease oeensgdmoval. Further,
patients had no genetic blood related diseases.
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Normal Red Blood Cellswith no nucleus
and hollowed-out centers.

Above images: Normal red blood cells with no eviderof bacteria
or parasite infection. Note the hollow white cersteindicating the
absence of any nucleus. No Babesia or Bartonelpeasent in these
red blood cells and there are no bacteria attadloethe outer cell

membranes. (Blood slides courtesy of Stephen Fr$.M.D., and
Jeremy Bresette, B.S., MT)
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Some ofthe forms shown above can be seen in lslomhr samples. Note
the diversity. They appear as more than simplefongs.

http//enwikipedia.org/wiki/Babesiosis which is sourced
from public domain: http7/www.dpd.cdcgov/dpdx/HTM L/Babesiosishtm
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Note the stunning variety of Babesia forms. In m@strasite and
hematology books one might only see three of tinegey forms.

http//enwikipedia.org/wiki/Babesiosis which is sourced
from public domain: http7/www.dpd.cdcgov/dpdx/HTM L/Babesiosishtm






Distinguishing Babesia From
Bartonella, Plateletsand Anemia
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Giemsa-stained blood smear from a patient who aedubabesiosis

in Missouri. A. Ring stage, just after invasion tble erythrocyte by a

merozoite. B. Trophozoite stage.T®ophozoite stage with two budding
merozoites (hollow arrows). D. Two merozoites (bwllarrows) joined by

a residual body (solid arrow). E. Paired piriforrarasites. F. Tetrad form
(‘Maltese cross”). G. Polyparasitism. H. Crisisrfarl. Crisis form.

Herwaldt BL, Persing DH, Precigont EA,Goff WL, M athiesen DA, Taylor PW,Eberhard M L, Gorenflot
AF, 1996. A fatal case of babesiosis in Missouri: identification of another piroplasm that infects
humans. Ann Intern M ed 124: 643—650. Reprinted images used with written permission from the
Annals of Internal Medicine.
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Babesa “Worm Pattern” or Bartonella Bacteria Clust er?

On occasion, some red blood cell (RBC) infectionslihgs are unclear.
One challenge is determining if something is Ba#lan bacteria or
Babesia without any cytoplasm around it. The pnabis that Bartonella
can go inside the RBC and also attach to the oatsidthe RBC. And
Babesia isinside the RBC and also can beutside the RBCs and
sometimes can attach to the outer RBC edge.

So sometimes we have to use other labs or lookregrdorms present in
a slide to determine if we are looking at BabeB&tonella or some iron
related finding, e.g., an immature red blood cellagiculocyte.

This worm-like form can be found with Babesia anthe forms of animal
or perhaps human Bartonella. Looking at other figdion a slide may
help determine if one or both of these infectiores@esent.
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Babesia or Bartonella?

The oval Bartonella bacteria marked with dottedas on the outside of
these highly enlarged RBCs are quite large. AndesBartonella can enter
the cell and also the center of the RBC, it is harnow if this wide area
in the center of the RBC is some type of Babes@uyater of Bartonella
bacteria or a combination of both. High quality gefPCR will allow us to
determine the presence of the parasite Babeslaedvdcteria Bartonella.
And yet, in this book, our unigue collection of Bamella imagesnside
RBCs shows they do not seem to form rings.

Another way to begin to learn how dastinguish Babesia from Bartonella
is to note the size of the organism attached toothtside of the RBC. Is
it tiny? Does it have clear cytoplasm around it?the outer oval dots
resemble bacteria-like organisms inside the RBC?ddycern is how
informed a few Bartonella experts are about Bab&sims when they
can lookexactly like some Bartonella forms. Many use DNA markers
for Bartonella, adding to the chance that it istBaella if the DNA or
PCR testing is superior. We have found no US ladt i& fully accurate
at detecting Bartonella or Babesia DNA. While sofoens can look
similar between Babesia and Bartonella, | belielemone sees a ring it
is Babesia.
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A few microbiologists think that Bartonella migturin rings when inside
RBCs. This is speculativ&enusPCR will be available possibly from Fry
clinical labs perhaps in the fall of 2008, and thils help determine what
infectious agent is Babesia or Bartonella. Furti@eneX is developing
FISH and other new testing for vast numbers of Baband Bartonella
species — this will also help. And perhaps in tinaeger labs will follow
their lead with these highly serious emerging ititats.

Because both Bartonella and Babesia are emergiectians, it is typical
that even our most valuable and sincere health warkers either have
no basic knowledge of their existence, or workwaeliefs and references
that are decades out of date. If our lab sciemzk dinical knowledge
does not improve a thousand fold, both infectiorilscantinue to cause
a myriad of medical problems, including death inese cases (as | have
reported in recent textbooks and medical journals).

Finally, before we start examining cells, | wantremnind you that when
unusual patterns are present, it is important o lat the presentation
of the other red blood cells. Do they show signaofiron disease or
anemia? Do they resemble iron related worm-likdifigs such as those
common in new red blood cells or reticulocytes?
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Please note that this Babesia infected sample pasoamately 15
different presentations. If someone believed somoe ar dots with
attached lines were Bartonella, | believe they woloé wrong — these
are all Babesia forms.
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Please note some very important findings in thisaimg slide. Figures
fand h show straight line formations which cou&ldonfused with iron
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findings in reticulocytes. An occasional evaluataght also mistake such
lines for a couple of Bartonella combined, but teauld be an error.

Please also note in these Babesia images, th&drthations appear on the
edge ofthe cells and are quite similar to somedezlla images. However,
they all seem to have at least one dot on the lineauter line.
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Please note the profound diversity of Babesia abwtle at least a dozen
Babesia patterns. Dots in this entire slide are Barttonella dots but
Babesia forms. Note also that square e illustraxésacellular Babesia.
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Note the wide range of forms in this slide. Forrexde, square f shows a
beaded line that ends with a tongue-like clear gligsm edge rolling over
the top of the RBC. No dot in this slideckear Bartonella.

In square g there are highly complex rings, darglech lines and fused
forms.
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Electron micrographs of rat erythrocytes with Barttla. (A) Cross-

section of an erythrocyte showing several intradat bacteria. Original
magnification x12. (B) Two intracellular bacterieegumably surrounded
by one vacuolar membrane (arrows). Original magatfon x30. Scale
bars correspond to 1 um.

Binding Invasion Replication / Persistence

Model of erythrocyte parasitism by Bartonella spsci

Ralf Schilein, Anja Seubert, Christian Gille, Christa Lanz, Yves Hansmann, Yves Piémont and
Christoph Dehio. Invasion and Persistent Intracellular Colonization of Eythrocytes: A Unique
Parasitic Srategy of the Emerging Pathogen Bartonella. The Jurnal of Experimental Medicine.
2001;193: 2001 1077-1086. Written permission kindly given by Christoph Dehio, Biozentrum of the
University of Basel, Dept. of M olecular Microbiology, Swvitzerland.
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Bartonella Infection Samples
Possibly Confused with Babesia Images

Digital sections of feline RBC after infection wiBartonella henselags
viewed by laser scanning confocal microscopy. Shavnsections taken

in increments from top to bottom. Note that theflescence intensity of
theB. henselaeell (arrowhead) was low in panels a and b andeiaged in
panel c. Thd. henselaeell can be seen clearly within the RBC membrane
and was probably intracellular. In panel d, thefescence intensity ofthe
Bartonellacell diminished. Bar, 5 um; magnification, x1,000.

Used with Permission from The American Society of Microbiology.

Jne R. Mehock, Craig E Greene, Frank C. Gherardini, Tae-Wook Hahn, and Duncan C. Krause,
Bartonella henselae Invasion of Feline Erythrocytes In Vitro . Infect. Imm un1998;66: 3462-3466.
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Digital sections of feline RBC after infection with henselaeas viewed
by laser scanning confocal microscadyvarious lengths. The arrowhead
indicates a likely intracellulaB. henselaeell, while the arrows indicate
probable epicellulaB. henselaeells.

Used with Permission from The American Society of Microbiology.

Jne R. Mehock, Craig E Greene, Frank C. Gherardini, Tae-Wook Hahn, and Duncan C. Krause.
Bartonella henselae Invasion of Feline BErythrocytesIn Vitro . Infect. Immun1998;66: 3462-3466.
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Confocal images
+L-arg -L-arg

>
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Hoechst
Merge

Merge Dil-Ac-LDL Lectin

These stunning images shemall round or long oval Bartonellainside
of specialized circulating endothelial progenitefi€ Bartonella enters the
vascular lining of blood vessels throughout theyaad can be very danger-
ous.

(L-arginine hinders Bartonella processes and mightiment emerging
treatments. Current routine treatments are inaffeend do not improve
functionality and productivity according to a retdfnglish two volume
Bartonella textbook).

Bartonellaand l-arginine. Circulating endothelial progenitalls infected
with Bartonellain the presence or absence of |-4#).Representative im-
ages by immunofluorescen¢8) Selected merge images were acquired by
confocal microscopy. (Magnification: all, x630.)

Paola Salvatore, Amelia Casamassimi, et al., Detrimental effects of Bartonella henselaare counteracted by
l-arginine and nitric oxide in human endothelial progenitor cells. PNAS2008;105:9427-9432; Copyright 2008
National Academy of Sciences, U.SA.
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Confocalimages of Bartonella infected erythrosy{eBCs) which appear
to have 0-8 Bartonella in each RBC. These numbengvary with “‘waves”
of infection.

Overlay
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Research Grade Bartonella Highlighting
Reveals Shapes and Sizes

Stained RBC smears were analyzed by confocal ndomsusing GFP

fluorescence (GFP) to visualize bacteria, diffel@nhterference contrast
(DIC) to visualize RBCs, and Cy5 fluorescence teuwdlize adherent
bacteria. An overlay of all three channels is adbown. Representative
infected erythrocytes obtained from blood on dé& &nd B) or day 7 (C)

are shown. Arrows indicate the position of RBC-ass®d bacteria. The
scale bar corresponds to 5 um.

Ralf Schilein, Anja Seubert, Christian Gille, Christa Lanz, Yves Hansmann, Yves Piémont and Christoph
Dehio. Invasion and Persistent Intracellular Colonization of Erythrocytes: A Unique Parasitic Srategy of the
Emerging Pathogen Bartonella. The Jurnal of Experimental Medicin2001;193: 2001 1077-1086. Written
permission kindly given by Christoph Dehio, Biozentrum of the University of Basel, Dept. of Molecular
Microbiology, Swvitzerland.
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Three resolutions and sizes of the same slide plitelets. Some Babesia
forms can look like platelets. Here are normal @letts that danot look
like Babesia.

Courtesy of the Clinical Chemistry and Hematology Laboratory, Wadsworth Center,
NY Sate Department of Health
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This is a blood sample from approximately 1975islthe blood of a

female CEO of a fortune 500 company. | do not beliehat she has
Babesia because, while Babesia can have zero syngptib is my very

strong opinion that it eventually “‘wins.” In otheords, it will eventually

defeat the immune systems ability to control iidgpatients will become
symptomatic. Babesia illness may present one, tiere,0r perhaps even
twenty years after the subject receives a tinysibie deer tick bite.

| do not believe a person can have Babesia forabsyand have no symp-
toms. The fact that this
woman is highly functiona
strongly supports Dr. George

conclusion that thisis a plate A ‘
let presentation rather tha . 7
an extracellular form of Babe A ¥ e
sia. The fact that the ova » f ’
L ]

eye-like forms lack a highly
sharp outline iperhaps an-

other clue. (Used with permission from JmesN.George, M D.,
University of Oklahoma Health Sciences Center)
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Babesia Formsor Platelets?

One serious problem in microscope examination & Some platelets
look exactly like some forms of Babesia. Most paemand hematology
books do not even menti@xtra-cellular Babesia.Why they have this
profound omission is a serious question.

It is utterly stunning to see how similar some plats and Babesia forms
can look -- utterly identical. Specifically, fornteat are very small and
have a dot in the center, resemblinfigad egg,or those which contain a
dot surrounded bgval-shaped cytoplasm, could either be a platelet
(involved in clotting) or a form of Babesia.

| have met some microbiologists who doubted thie] ashen shown
platelet images and parasite books with Babesiagasathey were
amazed. The problem is that few individuals doingroscopy own both
a large collection of books with many platelet faras well as many books
showing Babesia forms. Most books offer 1-3 imagfesther platelets or
Babesia, causing serious and routine errors intitleation.
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a. Here is a fried egg pattern which appears tsithimg on the RBC.

While Babesia is in this slide, we cannot say istis Babesia or a
platelet, and so we cannot use it to determinectdrdents of the
slide.

Here is an oval form attached to the outsiceRBC with cytoplasm
around it. Since it is fairly large, and a few salivay is a large Babesia
form, I would conclude that is a Babesia form. lher its edges are
very sharp. Most platelets do not have perfectarphedges.

This ovalwith some dark materialinside is aler enough to define.
Since it isnot a uniform color | would propose it is more likely to
be Babesia than Bartonella.

. This fried egg looking form with a dot surroumidby cytoplasm

could be a platelet or Babesia. It is impossibldebtermine.

This linear and large oval findiagpears to have two parts. Is it two
oval Bartonella bacteria? Is it two small Babesiafs? Is it two small
platelets? It does not serve any purpose to guess iEone were
90% confident. And if you were confident, | couldosv you sample
images from various books that look like the ottvew options you
dismissed. This is a serious problem in microsaafdyis kind. You
have to look at 50 images of each of these threémig to realize
many options exist for what you see.
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Some Complex SidesHave Clear Findings

The slide above shows a massive infection. | beliéat these RBCs show
many forms of Babesia which are classic shapeatiems (shown with
vertical arrows). | believe it also shows oval andnd bacteria consistent
with Bartonella (shown with horizontal arrows).

One goal of this book is to show you all the mdgyms of Babesia that
seem to be well established and published in régpédnfection web sites,
parasite textbooks and peer-reviewed papers.

Once you have been able to look at all these Balfesms, which only
exist in this publication, we will then have yowloat slides yourself. We
will see if you can identify Babesia on your own.
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We have arranged for one CLIA approved lab, Frpi€él Labs, to offer
you two types of stained blood smears for $350/0h these colored
and enlarged blood smears in hand you can usebtiuk as a tool for
screening blood samples. Health care professiomayg even use the
information in this book to look for the presendeBabesia\WWe hope
other labs will soon also offer this service.

There exists a widespread misconception that bkuoedars are always
carefully examined by workers. The unfortunateirgaiowever, is that

some lab workers do not even use oil on the sfithking it impossible

to examine at 1000x magnification. Some only lobkhee smear for 120
seconds. Others do not have access or use enlargimguter software,
which can increase the slide images profoundlyifftegges in the previous
pages, from Fry Clinical Labs, do not representimage examined at
1000x. In order to see the extra detail necessangentify Babesia or

Bartonella, sometimes a 1000x must be digitallaeged further.

In the back of this textbook is a form to submit Ry Clinical Labs
requesting that they look for exact and comprehenBabesia forms.
Since no single book has all Babesia forms, we wamntake extra sure we
ask to be shown every possible form of this lifeeitening illness.

| have taken the liberty of giving you a compreheadist of possible
Babesia forms to submit with your request forms.

At the present time, Fry Clinical Labs offers twinle images for $350.00,
which willallow you to see your blood carefullasted by both Giemsa and
the Fry stain. The latter is possibly the best citahstain in the world at

showing Bartonella forms. And the combination soimets might show

different aspects of Babesia and help you or yaaltin care provider to
see for yourselves whether or not you have Babesia.

In this book, | offer a massive collection of Balagsatterns and examples
of each pattern, found in government slide colt@tsi, top parasite books,
medical journals and hematology books, which cantlibod smear

images of Babesia. Most have very few images amglhtas led to many
Babesia infections being routinely missed in clislide samples. Just
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as it takes bank tellers a great amount of timé wetal money in hand to
be able to identify counterfeit currency, it takeany images of Babesia
to train the eye of the laboratory vker or aggressive motivated patient
to see Babesia. Since | have spent the time legwvanious forms, | like
reading my own patient slides.

Now you can look at blood stained and enlarged with types of stains.
They will be examined by a Fry microbiology techt bhis book will allow
you also to look for yourself. No other lab sends g copy of your stained
blood smears with two stains, and showing two chifet fields.

If you are health care worker (either in a labroclinical care), | hope you
may find that this book improves your ability t@agnose Babesia.



34 Distinguishing Babesia from Bartonella, Plateletsand Anemia

% henselae
—— Gram Neg
1000x |

A

J"'.

TH

Red Blood Cells are typically 6-9
micrometers. (Some disorders alter this

size.)

Babesia form sizes are highly variable
depending on the age of the form and what
type of form. They are possibly 1/5 of a
micron for tiny gametes or trophozoites,
and perhaps 2 microns for common rings.

Bartonella are Bacteria.

Some Bartonella are oval and fairly large in
an artificial lab culture. Some Bartonella
may be well over 1 micron in size as noted
in the lower left rule.
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Depending on the lab and the size of the RBCs tseydu, you may need
a magnifying glass to examine and see the Babesiasfin the following
pages.
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Another example of the use of a magnifying glasbelp see Babesia in
the RBCs or around the RCBs.



Babesa Images

from the Centersfor Disease Control
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The majority of Babesia infected patients are niagdosed, and most
laboratories miss Babesia routinely. Because thishe case, | want
to start by showing established government Babésimms from a
conservative and respected protozoa slide soureeCénters for Disease
Control. I do not want patients or health care gssionals feeling that
the patterns being missed are merely from fringps,ldo we will start
with conservative Babesia pattern sources.

However, one common problem with these slides artdally every slide
in the books and professional literatusethe absence of arrowsThe
slides merely report that it shows Babesia or Babsamples. So one
is sometimes left questioning whether the slidengh@, 4 or 6 types of
Babesia patterns. In this book, | have tried myt hlesread the images
based on the sum total of what | have read in mashbers of parasite
and hematology books. But this is a problem anddmany book that lists
Babesia, Bartonella or platelet slides.

Finally, it should be noted that almost all theoavs in these CDC slides
are from me.
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The slide above is shown darkened here to incréasesividness of a
possible extracellular sporozoite Babesia pattern.

CDC/ Seven Glenn, Laboratory & Consultation Division
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Though Babesia organisms resemble malaria, and aglparasites of
red blood cells, these Babesia have unique featboegxample, they vary
a good deal in shape and size and they do not pegdigment. Because
they do not produce pigment they may be hardeidcoder.

4-....-..

CDC/ Seven Glenn, Laboratory & Consultation Division
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These Babesia images seem to show a good deaoepit but it is only
due to our enhanced shading. The arrow points possible Babesia
pattern.

This horizontal arrow shows a dense ring with tHi$¥A staining dark.
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Babesia exists in many possible patterns as semreand in the following
images.

CDC/ Seven Glenn;Laboratory & Consultation Division
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The top arrow shows a dot with clear cytoplasm acbii which is found
with Babesia and platelets. Most pictures of Baeltando not have the
bacteria surrounded with cytoplasm. However, hidowne image that had
a clear area around a Bartonella dot. My conceomgver, remains with
Babesia experts, who seem to know virtually nothabgut Bartonella,
and vice versa. So sometimes | wonder if they kmtwat they are seeing.
Further, few seem to realize thatany patients or animals with one
infection can have the otherAnd while some researchers perform
additional testing in support of the presence efitinfection of interest,
alltoo often the ‘support test”does not addréssgresence of two to five
other infections.

Further, if you stand back and look at this imagdés totality, platelets
appear to be present but are staimviitdp irregular edges.And this slide
is flooded with dark dots, dark ovals and dark deite oval cytoplasm.
Therefore | believe this slide shows a vast numbfeBabesia forms
and possibly also some Bartonella forms. To beatertwe would need
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specialized testing such as levels of VEGF, ECH--BNIL-6, IL-1b and

PCR and antibody tests at very high sensitivitynMiabs were found to
have very meager PCR and antibody testing wheredg&ent positive
controls. Their error rate is a concern.

Therefore, learning how to use these other fivdnRigffective, indirect
blood tests can be very helpful. In addition, leagnthe possible 40
physical exam findings found with Bartonella andstrated in my two
part color atlas may also be of use.
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In this important slide we see that Babesia cafobed outside RBCs as
wellas on the outer edge of RBCs. In the vertacedw on the far right one
sees Babesia or a platelet with a small amounvalf ©@/toplasm, which
could easily be confused with Bartonella. Yet, whidabesia can be a
mere dot with no cytoplasm, and sometimes lookHB&eonella bacteria
attached to the RBC, Bartonella probably rarely ¢laar cytoplasm with
a dot. And if Bartonella has visible cytoplasnsitikely to require massive
magnification to see.

The arrow in the sample labeled ‘a” points t@assible free Babesia
form outside of the RBCs. Because it is so markelity | doubt it is a
platelet (but this is not a certain reading). Taedr horizontal arrow
marked as “b”is probably a Bartonella bacteria.
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This slide shows a massive Babesia infection aré8a in a vast number
of forms.

[

a. Here are two large chromatin dots inside orlenduter edge of the
RBC. | do not believe them to be Bartonella baetehue to their
enlargement when compared to other, much smalles dttached
to the outer edge of some red blood cells.

b. Ibelieve thisis a double Babesia form linkeddther, so that it looks
like a couple of dark pearls. The large and wide sif these paired
dots, in my opinion, indicate Babesia. While itpigssible this is a
new red blood cell marking, i.e., a reticulocyteldubt this option
because the cells on the slide appear to all bergéypnormal, and
it is hard to see other clear and certain reticytles. Further, dark
reticulocyte markings generally do not appear atepty oval dots
side by side.

c. This Babesia form has triple oval dots withy top regions with
clear cytoplasm,and which together also look like a face, as well
as possibly a fourth tear drop form at the 8 oklposition. As
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you can see, any book or article that only listssgly obvious ring
forms or the cross pattern is missing a great déBhbesia case,
and the fact is, these slides are from a consexevatiurce, the CDC
— hardly an experimental source.
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These Giemsa stained red blood cells, taken frb@naster, contaiboth
Babesia microti and Plasmodium (malaria).

Babesia is easily and routinely confused with malaMore than 100
Babesia species have been reporikéamist labs test for two species.
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A final image with Babesia and malaria in the saananal. Young forms
of malaria can sometimes look very similar to Badkes

These RBCs are magnified 1125x.
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Babesiarings and other forms within RBCs. NoteRBalkeesia form marked
with an a., which appears as a thick long worm-tlear shape with a
dark end. This is, indeed, an important and unigaleesia presentation.
It would easily be missed with low magnificatioairfstaining and a mere
120 second standard manual examination.

CDC/Dr.Mae Melvin
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. Perhaps a clump of platelets.

. This is a basic small ring form. If the stainisgoo light, these can

be missed.

. Two likely oval shaped Babesia forms with obwaytoplasm around

them.
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Blood smear showing larger trophic stage of Babesaotiin a red blood
cell.

Babesia parasites look lilearly and immature malaria parasites. Perhaps
that iswhytheyare routinely missed. They domate the highly dramatic
forms found in maturing malaria infections.

Trophozoites in malaria are generally ring shaped &2 microns in size,
although other forms (ameboid aband) may also exist. Healthy red
blood cells are usually about 6-9 microns in size.

The trophozoites are inside the RBCs and divideblmary fission,
producing merozoites, which are sometimes outi@eRBCs looking to
infect additional erythrocytes and reinitiate tleplicative cycle.

This sample looks like it is ready to split fromtr@phic form into two
merozoites, which can then go out and infect oRRECs.

CDC/Dr. George Healy
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The addition of a little more stain allows for Baise forms that were
otherwise unnoticeable to jump out of the slide.

The additional ‘stain”in this sample was meresglight photo darkening.

a. This ovaldark chromatin dot has tear drop stayeoplasm, which
might be Babesia.

b This possible tiny Babesia ring shape is halkddaromatin and half
thin, white cytoplasm-filled ring.
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Babesia ring forms have every imaginable form. diotihat no ring form
looks the same.

CDC/Dr.Mae Melvin
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Additional possible Babesia forms or small platelshown which are
more than simple rings.
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Possible Babesia formsutside red blood cells or merely touching the
erythrocytes (RBCs).

It is possible that some of these dots are Bartarfete a.), while others
may only be platelets. Certain Babesia forms canused to help in
examining the rest of the cell. For example, siBabesia generally
reduces plateletswould it be reasonable to expect a Babesia infested
slide to have a small number of free floating forargo have a massive
number of platelets bathing the RBCs as free fltaatiots?
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Blood smear showing many moderate sized Babesiays riin

erythrocytes.

Babesia on the farthest outer edge of an RBQidfeell was not enlarged
and the stain was not dark, it would be missed.

CDC/Dr.Mae Melvin
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This blood smear reveals Babesia patterns insigiéercytes. Note that
no ring looks like another ring. This means themde has to be very
careful. Three forms look like crescent forms (a).

The form marked as (b) has various names deperairige source. Are
these single merozoites? Are they trophozoites2iieg sporozoites?

In the end, itdoes notmatter to our purpose in this book. This is not a
book about nomenclature. It is a book meant to thuedimited ability of
most labs to identify Babesia. And these are gléBabesia.

CDC/Dr.Mae Melvin
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This blood smear reveals a Babesia tetrad formatioich is also called
a ‘maltese cross” pattern. It is rare and is hardirtd on blood smears.
It represents four Babesia infectious particleanl not aware of any
other infectious agent in the world that makes gastern.Yet, | am
very concerned that some huge parasite or hematolggoooks
offer this form in their one to three sample Babeds slides as if it
ISscommon.

CDC/Dr.Melvin
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This oval form has two chromatin dots and mightbesidered a flat ring
form. Yet it also looks like an oval merozoite forBut again, the only final
issue is that it is a Babesia parasite.
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These two forms are very complex and might be ddfjeape clusters.”
They have a loosely rectangle shape or zigzag stapéher, they also
have a very irregular edge. It is also more likeigy are a cluster of
platelets, particularly because the Babesia forméis slide do not look
this way, and they are clumped outside of the RBCs.
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© 26
Babesia microti in blood smear. Giemsa stain. Batctv of these many
forms are Babesia? The arrows are my insertion.

A large number of Babesia are marked along theraage of various red
blood cells. Some have one or more chromatin dotk @hers appear
as smooth lined.believe the lines with dots are certain Babesia.
However, one must be careful when examining theatimer oval forms,
since Bartonella might also have this presentation.

CDC/Dr. George Healy
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Three possible Babesia protrusions are marked avitbws. While these
certainly could be normal RBC variations or platelé do not see many
platelet forms in the slide that appear this wayhwhese shapes.
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Two vertical arrows point to two different appeayiBabesia. The parasite
on the right looks like a bead on a string. Thatfiog platelets in this slide
generally do not seem to have this appearancensuld say these are
Babesia forms and not platelets.

| do feel these forms marked with the arrows aret@well-Jolly bodies
because they have a winged component and are gtut diark circles
associated with anemias, Thalassemia, or the relnobtae spleen. In
this context it is useful also to look at the rdalolal cells. Are they normal
in shape? Pigment and size? These seem normal.

CDC/Dr. George Healy
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Head phone or earmuff Babesia pattern is marketl wihorizontal
arrow.

A vertical arrow points to a tiny Babesia form or platele¢rsdetween
two RBCs with a tiny chromatin dot at the top. Thli®ws yet again that
Babesia can be outside of RBCs. It has very shdgesalong the entire
oval form which | believe is usually more consistenth Babesia.

This darker imaging or shading causes many posBifeesia forms to
emerge.
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The CDC reports this is Babesia microti in a blsogear. Giemsa stain.

The centralmarked cellhas three dots and a boidggertically upwards.
I have not seen this CDC Babesia published fornsgareed in any quality
parasite or hematology textbook.

CDC/Dr. George Healy
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The arrow points to two sets of Babesia forms fusegther. These have
many possible names depending on the sourcezggpte’”

CDC/Dr. George Healy
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These arrows point to platelets or possible exalaHar Babesia forms
which float outside the RBCs. | would suggest thath Babesia forms
and platelets might be present. | am not certain.
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Babesia microti in blood smear. Giemsa stain.

This is a loop shape with a tail attached to tloplo

CDC/Dr. George Healy
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Babesia forms or platelets attached or near theide bf RBCs.
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A - F: Babesia species in thin blood smear stainigll Giemsa.

Images contributed by the Arizona Department of Health Services, Infectious Disease Laboratory,
and provided courtesy of the CDC’s Division of Parasitic Diseases.
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[Babesia divergens] [Babesia microti]

A, B: Babesia sp. in a thin blood smear stainechv@iemsa. Note the
tetrads, a dividing form pathognomonic for Babeisidaoth images.

C: Babesia sp. in a thin blood smear; note theateform and ameboid
trophozoite.

D: Babesia sp. in a thin blood smear;tetrad fqrairs aligned.

Images provided courtesy of the CDC’s Division of Parasitic Diseases.
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[Babesia divergens] [Babesia microti]

A, B: Babesia sp. in a thin blood smear stainechv@iemsa. Note the
clumpedextracellular forms indicative of Babesia in A. B also has
extracellular forms as well as intra-erythrocytic forms, onenmbiich is
vacuolated.

C: Babesia sp. in a thin blood smear stained widnSa — extracellular
forms.

These images contributed by the Connecticut Department of Public Health Laboratory and
provided courtesy of the CDC’s Division of Parasitic Diseases.
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[Babesia divergens] [Babesia microti]
A, B: Babesia microti in a thin blood smear staimeth Giemsa.

C: Babesia microti in a thin blood smear stainethv@iemsa. Note the
intra-erythrocytic vacuolated forms in C (blackaws).

Images provided courtesy of the CDC’s Division of Parasitic Diseases.
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MO-1 Babesia Forms

When this new species of Babesia was first founiissouri the first
patient was numbered “1” and the case was abbezlias MO after the
state it was discovered in. However, some reseascied clinicians are
finding MO-1 in a wide range of states.

A - F: Babesia MO-1 in a thin blood smear staindéthwiemsa. Note the
vacuolated parasites (black arrows) in images ABnd

Images provided courtesy of the CDC’s Division of Parasitic Diseases.
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A - D: Babesia MO-1 in a thick blood smear staingth Giemsa. Parasite
morphology can be difficult to visualize clearly @am blood films are
made too thick, or when images are taken from thigas of a slide.

Do you see any extracellular Babesia forms in difiese sides?

Images provided courtesy of the CDC’s Division of Parasitic Diseases.
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Babesia WA-1 in a thin blood smear stained withniBa. Babesia sp.
cannot be reliably differentiated by blood slide nmlmology; additional
testing is always recommended for speciation.

WA-1 represents a first patient found in Washingsoatte. It is now called
Babesia duncani. As of this writing, specializestireg has found cases of
it all over North America.

Image provided courtesy of the CDC’s Division of Parasitic Diseases.
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A, B: Babesia sp. in a thin blood smear stainedh Witright-Giemsa.

C: Babesia sp., tetrad form in a thin blood smeam&d with Wright-
Giemsa.

Images contributed by the Rhode Isand Department of Health Laboratory. and provided courtesy
of the CDC’s Division of Parasitic Diseases.
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Since you have now seen a wide range of Babesigleamhow many
Babesia patterns do you see in these lovely slides?

Courtesy of Edward JBottone, Ph.D.and Daniel Caplivski, M .D.,M ount Snai School of M edicine.
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This is a thick smear made from twirling a dropbédod which breaks
open red blood cells — it is a Babesia screen test.

You can look at a larger volume of cells with tteghnique.

(Side courtesy of remy Bresette CLS, NCA)
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A Giemsa stain of a blood film from an infected haimshows the parasite
Babesia microti.

Do you see the the Babesia forms in this thick srstan?

CDC/Dr. George Healy
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This thick smear in a Geimsa stain shows many @edrdiverse types of
Babesia ring forms with striking and obvious chramalots.

(Side courtesy of remy Bresette CLS,NCA)

Two enlarged sections from this thick smear showiagous Babesia
forms.
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The arrows in the thick smear point to possibl@plasms inside the
RBCs which are consistent with Babesia. They aled “piroplasms”
because of the pear-shaped appearance of thendj\pairasites.

Babesia sp. in thick blood smears stained with Geem

Top: Side and identification Courtesy of M edical Diagnostic Laboratories LLC
Bottom: Images provided courtesy of the CDC’s Division of Parasitic Diseases.
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Above: Traditional Babesia ring
forms.

Left: Highly complex Babesia
positive finding with various
forms inside a RBC.
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A vast array of crescent forms.
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a. Possibly two Babesia particles or one ring wifirofound amount of
DNA.
b. Possibly a triple headed form with three Babgmats — three

merozoites.
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A pattern with a talil.
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A collection of micro rings. These are easily msse manual blood
evaluations.
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Short and long “hotdog” or ‘sausage” forms.

The form marked ‘a” is very tiny and on the outeige of the RBC. It

could be wrongly mistaken for a platelet. In prescslides | have gone
out of my way to be tentative in labelling extrdgklr forms as Babesia,
because they can look identical to some plateleh$o | suspect | was
extra conservative in doing so.

The FISH in this sample only makes Babesia miaglotv, a factor which
eliminates the notion of it being a platelet or tBearella. Nor is it a string
of oval Bartonella.

In new pending technology, many Babesia speciehumans and
animals will be able to be tagged with new spe¢ifitsH enhancers.
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Pictured here are highly complex Babesia forms withltiple shapes in
various RBCs. You will find no textbook on parasite blood examination
that shows any of these forms.

One challenge in the examination of some celtfia$ even normal blood
can have some young RBCs or reticulocytes. Thdiseaa have beaded
lines of dark material that can look like someloé tmaterial in a. and b.
marked RBCs.
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However, reticulocyte dark string material daest seem to have the
width variation in the strings seen in the samplesve.

Further, in one article listed below, this formsesen as a “Babesia crisis
form which seems to indicate its association wibisgible serious iliness.

Barbara L. Herwaldt, M D, M PH; David H. Persing, M D, PhD; Eic A. Precigout, PhD; W. L. Goff, PhD;
Dane A. M athiesen, BS Philip W. Taylor, MD; M. L. BEberhard, PhD; and Andre FE Gorenflot, PhD,,
A Fatal Case of Babesiosis in Missouri: Identification of Another Piroplasm That Infects Humans.
Annals of Internal Medicin@996; 124:643-650. Y ecifically, see figure 1. Giemsa-stained blood smear
obtained on 2 uly from a patient who acquired babesiosisin Missouri.
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In summary, this slide and the other similar oné®ws about 15
patterns.

This collection of FISH smears is provided courtedyd. Shah Ph.D.
She can be reached (and the test ordered) byg®06 832 3200. This
scientist is currently designing new, expanded Ft8ikts to look for
many species of Babesia.

(FISH Babesiaimages courtesy of 1 Shah, Ph.D who can be reached at 800 832 3200).
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Positive IFAresult with B. microtiantigen. Awidange of Babesia patterns
and sizes are enhanced with this special technique.

IFA or Indirect immunofluorescence assayA laboratory test used
to detect antibodies in serum or other body flliidle specific antibodies
are labeled with a compound that kea them glow an apple-green color
when observed microscopically under ultraviolehligwww.medterms.
com.)

The RBCs are invisible in this image.

Image used courtesy of the CDC Division of Parasitic Diseases.
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Description:

Spot Count is an integer comesponding
to the number of connecled
components within a mask.

Applications:

*Enumerate the number of flucrescent
particle inside a cell.

*FISHIS chromosomal polysomy.

*Parasitic protozoan enumeration.
*Counting phagocytosed particles.

Data collecied in collaboration with
FhD Henry Wortis
Tufts Dept. of Pathology, Boston MA

AMNIS CORPORATION — Company Overview DE/26/2008

This amazing slide shows two forms of staining.sirtraditional
brightfield, and the second is the YOYOL1 stainimggess.

The Babesia parasites seen on the left of thigtatd in brightfield.

Brightfield is the term used to describe traditibmaroscopy performed
with transmitted light. The background is a unifdonght field that either
brightens or darkens the area where the light gade®ugh structures
within the cell and is refracted or absorbed onwiag to your eye.

enwikipedia.org/wiki/Bright_field_microscopy
www rufriceedu/~biosabs/methods microscopy/ microscopy.html
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Description:

Spot Count is an integer cormesponding
to the number of connected
components within a mask.

Applications:
«Enumerate the number of fluorescent

particle inside a cell.
*FISHIS chromosomal polysomy.
*Parasitic protozoan enumeration.

*Counting phagocytosed particles.

Data collected in collaboration with
PhD Henry Wortis
Tufts Dept. of Pathology, Boston MA

ANMNIS CORPORATION — Company Overview DE2G2008

The YOYOL1 stain is advanced and hard to find fgutar clinical use. But

it gives useful information about what Babesia lpdike inside RBCs. It

allows one the ability to count the number of Babgrmrasites inside a
RBC. In this set of cells, the researchers found tsmthree in each cell.
While it is possible to see the Babesia insideRBE€s in brightfield, it is

markedly easier to see them with the YOYO1 imaging.

(Babesia-infected murine erythrocytes imaged in flow using transmitted light and TOTO-1
fluorescence on the Amnis ImageStream system. Hgure is courtesy of Amnis Corporation. Data
acquired in collaboration with Dr.H. Wortisand Dr. R Berland, Tufts University)
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In an effort to increase your ability to see Bahe®irms, | have made
obvious sketches based on a vast array of Babmsigas. Specifically, |
have tried to purchase every major parasite andabelogy book, along
with every article and link that offers Babesia gea.

Then | took each cell with Babesia and copied aniue patterns of
Babesia in the cell.

Simple sketches will enhance your ability to see Babesia forms in the
huge collection of Babesia blood smears containdgdtis book.

The slide smears you have already seen were a warinut they do not
represent every form. Pattern recognition is furtérehanced by viewing
Babesia forms in many different presentations. péxdhese rough
sketches willenhance your Babesia blood smeamnaistgc powers.

Image Names

Since some forms of Babesia discussed here areleanly identifiable by
pattern, | have taken the liberty of assigning sami@mal names, which
are by no means authoritative.



102 Babesia Sketches

Most CBCs, orComplete Blood Counts,in the industrialized world
are done by machines. These machines are not @fded” Babesia. No
machine is going to catch all these subtle smdleB&a forms.
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Rough sketches of Babesia microtiimages uncowerdgda Wright stain.
(Source image: The Centers for Disease Control)

Bartonella inside the red blood cells of a cat.Séhbacteria can be fairly
large and variable. They can present a challeng®ine cases when a
cell might have both Bartonella and Babesia onglsitype of form that
could be either. Some Bartonella can have a varipb#sentation based
on species. However, most North American specfesiing humans look
similar. The dangerous and localized Bartonb#ailliformis is typically
found in Peru, Ecuador, and Colombia, and is pakgedly bite. This very
unique Bartonella looks profoundly different in RB@hen compared to
more common human forms.
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Variations in Babesia DNA or Chromatin Dots.

The short arrow shows Babesia chromatin can be llk@endr as a
thickening of the ring. The large arrow shows arials chromatin dot.
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Crescent Forms

Some crescents shaslight signs of a closing of the crescent. In many
situations, it is not possible to see a closintipefcrescent. It is likely some
of these are a type of ring form since they disappath high doses of
Babesia treatments. For example, with doses of Meprexcesof 1500
mg./ day.
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Multi Dot Ring

Some red blood cells have rings called “Cabot&gRjiwhich are associated
with marked anemia. It appears that anemia routiakeérs the look of

RBCs. Thus, when this type ofring is present witttmal red blood cells,
it is less likely to be a Cabots Ring and morelkio be Babesia.
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Merozoites or Sperm Forms Eye Ring Forms
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Rabbit Ears
5
e
Crescent Earring Form

The ‘worm form”might be a reticulocyte with darkis or strings;however
Babesia sometimes has a similar presentation.

The crescent form marked with an arrow can be raghthe edge of the
celland may also be flattened out.
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Rabbit Ears Variations

Each of these rabbit ears are forms of individ udidsia parasites.

Rabbit Ears Pattern Scattered Rabbit Ears Pattern

Some might think these are all Babesia merozoitresvarious
presentations.
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Many sources show a Babesia pattern in which idd&l forms are
stacked or crammed together like sardines. Onedtalaeticle calls this
type of extensive Babesia forms in one cell, ‘pakasitism”
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Eye Cluster Eccentric Rings

The black dots are DNA or chromatin. Ttieckened or darker areas of
various loops or open-ended forms also are du&tra ®NA.
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An RBC which has Babesia dots with no cytoplasmdi@she RBC, next
to tiny Bartonella bacteria dots on the outer edfehe RBC (marked
with arrows). In this context it is the size whitcelps separate the parasite
(Babesia) from the small bacteria.
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In early Babesia development, there is very litciyjeoplasm. Further, the
nucleus may also be very small and appear as atingrot (a chromatin
or DNA dot).

Babesia Outside Red Blood Cells
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The open ring form above the three dots is claBaisesia. The open
ring has a chromatin (DNA) dot. The three othersdate the same size.
Therefore, it is likely this is Babesia with chrotimadots with no obvious
cytoplasm around them. Bartonella bacteria, plasede artifacts, would
not have an open ring such as what is seen oroghaght side.
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Malaria clearly has enlarged rings which sit peifein the center of the
red blood cells or which can be off center. | 8abesia can do the same.
Ifthe surrounding cells do not show signs of areerttiese are more likely

to be Babesia forms and not Cabot Rings.

a3 -]

Babesia small ring forms or trophozoites alonenopairs. This stage is
often considered a high movement stage with feedimfjreproduction.
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Possible Babesia

Dr. J. Whitaker is a multi-specialist physiciartlwyears of experience and
many publications relating to the pathology of maells. It is her opinion
that the large ring pattern pictured above isanfof Babesia in an active
feeding stage (trophozoite) with a peripheral nacleand.
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Pappenheimer Bodies

Irregular granules of iron in clusters caused bynecanemias and the
absence of a spleen. In a single text, in one imsg@meangled dark
lines were called Pappenheimer Bodies. | hope thiba could tell the
difference between Babesia and these forms.

Howell—Jolly Bodies

Ignore these in any exam that is looking for BabeShey are left over
signs of nuclear decay of young RBCs found in samemias and spleen

illnesses.
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Eye and Double Eye Babesia Patterns

These forms may also be referred to as “Fried Hgfterns. Please
keep in mind that these names have been unofficadlsigned to
identify patterns as we examine them, and are irwap meant to be
authoritative. The sole purpose for sharing thaseirigs is to help to
put an end to the increasing number of false neg&abesia findings in
routine manual blood smears. If formations appeapok like a single
eye it is possible they are only platelets. (Furtbaee imagein print
seems to suggest that they also might be Bartqmeitathe contributing
authors show little awareness of Babesia).
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Proposed Bartonella in Cat RBCs

The long arrow points to a ‘string of pearls” inRBC with Bartonella
bacteria near it in the same cell. The small anp@mts to a sample oval
Bartonella bacteria. | have no opinion as to whethe ‘string of pearls”is
Bartonella attached in aline or Babesia open aradine or a combination
of both infectionsThe stunning lack of international intra-cellular
Bartonella images strongly urges cautious examinain.
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Canine Bartonella Inside Red Blood Cells

Perhaps one way to distinguish between the ‘Stofrpparls” Babesia and
Bartonella bacteriaistolook at the size ofthetieria. Are the smallround
or ovalshapes attached to other materials likeg?The long arrow points
to an oval bacteria with no clear cytoplasm aroutnd@he short arrow
points to an unknown organism. Tgenus PCRprocedure, a first-line
diagnostic PCR screening from Fry Laboratories, eagvailable as early
as December of 2008. This is great news for p&siegimeir families and
treating physicians, since it has the ability tetohguish between patterns
(such as those noted in the example above) andifgenth certainty if
Babesia, Bartonella or both exists in the slideegardless of species.

Reticulocytes or young RBCs can have these stratggs So one single
finding, such as a dark, thin string, might not 1% diagnostic of
Babesia.
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Again, Babesia ring forms are profoundly varialecontrast to malaria
ring forms. Here is another set showing significeatation.
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More Irregular Forms

Some are Rings and Others are Simply EccentrieRadt

Earring Form
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Eye or “Fried Egg” Cluster

While these could be platelets, if they a@ seen out in the blood and
are only seemnside the RBCs, perhaps they are not platelets, but $orm
of Babesia clearly published in top parasite tepis

Tail Form
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Irregular ‘Maltese Cross” Forms
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Maltese Cross Formation

This four part Babesia form is rare and should ndwe a primary
diagnostic form.

Babesia Floating in Blood
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More Babesia Ring Variations

Malaria rings are highly uniform while Babesia ranary a great deal.

Shoe Form with Chromatin Dot
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Earmuff or Headphones Form

Broken Ring Pattern
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Sharp Center Circle

This has an unknown significance and can simplg beutine RBC. Yet
one should look carefully if a RBC center has a/\&rarp edge.

Mouth Form

This is typically an animal form of Babesia — aadé at this time in our
exploration. Some call this a “piroplasm; perhégsause it looks crudely
like a pear.
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Irregular Rings or Ovals
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Polar Ring Form

Fragmented Complex Form Polar Oval Form
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Fingernail Form

Fingernail Pattern
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Free Floating Babesia Forms
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More Free Floating Babesia Forms
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Big Eye Form

If you did not see a circle around this ‘eye,atudd just be an artifact.



134 Babesia Sketches

Double Eye Form

Harp Forms
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Babeda Clots

| believe that Babesia increases clotting and exdéfore an underlying
cause of death that remains almost completely ovkdd.
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Babesa Clots— Point Two

Coronary arteries are narrowed by fat on the anels in virtually all
Americans. Babesia can potentially worsen poortoraamal blood flow
in the coronary arteries and can also cause miote inn the capillaries of
the brain, kidneys, retina and other organs.
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Eosinophil Images

These specialized white blood celleatesigned to kill parasites like
Babesia in the body.

ECP or Eosnophil Cationic Protein

Eosinophil Granules contain powerful chemicals B&P designed to Kill
parasites. One can use certain arab&sia medications to ignite their
release to test for the presence of very low lesERBabesia.
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A blood smear derived from a patent pending Frinsfehe arrows point
to two highly pigmented items.

L

These are not clear Babesia forms.

Theindividualswho provided the following sides, unless marked otherwise, were kremy Bresette,
Dbhn Vossand Sephen Fry,M.S,M D..



Babesia Imageswith Commentary
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Here is a complex slide. Is Babesia present?

..
a. This complex, dark twisting pattern, similarttee second to last

FISH image, might be a Babesia form. Some mightksage strands
are the same size throughout, and that this israndature RBC or

recitulocyte.

b. Thisis probably a platelet. It has a dark dpaitthe general shape is
box-like. | have not seen this shape in Babesiagy#sa
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a. Clearring. In our sketches we have calledaldangling ear form.

b. A classic and obvious ring form in a child whasatold she had no
Babesia based on a smear read “‘manually” by a lozspital lab.
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Many borderline Babesia forms.

a. Oneencyclopedia has a Babesia form that lockstly like this form
and it is called a ‘zygote”form. It might also aglatelet.

b. Aplatelet,a RBC fragment or a ‘zygote” form.



A Laboratory Guide to Human Babesia Hematology Forms 145

A slide with many Babesia findings, all of which neemissed by a major
large national laboratory, who were asked to lawKrhalaria or Babesia”
They missed all of these findings. The arrow witdpatted tail is pointing
to a classic Babesia ring form.

a. It is unclear how many Babesia particles arthis complex form.
| would propose it is two Babesia particles which fused, but it is
not clear.

b. This example, shown in past sketches from manggite textbooks
and respected web sites, is actually four Babesiag.
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Again, this is a very complex slide. Some partiaescertain Babesia and
others are unclear.

a. | propose that these are two to three piroplasms

b. Atriangle form or a ring shown in past sketcfiesn many parasite
textbooks and respected web sites.
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Can you see the ring forms in this routine bloocean? Try using your
magnifying glass.
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a. Piroplasm forms which look like pears.

b. Ring and piroplasm forms.
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Amazingly, this slide which was reported as beireg fof protozoa, e.g.,
Babesia, has still more examples in this singlealigield.

a. Aheadphones form.

b. Ring form.
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Same form in many places.

a. An infectious Babesia merozoite or a platelet.

b. A merozoite or platelet.
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This blood sample is from a cat and was preparél saviWright-Giemsa
stain. Note the vivid intracellular piroplasms withythrocytes (RBCs) in
a feline blood smear.

Same slide as above with two areas enlarged toigntpé profound
obviousness of these Babesia forms. Unfortunateiger a regular
microscope, unless it has computer enhancememwa®}the RBCs and
rings are not this large and are harder to see.fgmpose of this book
is to help with the recognition of Babesia when lohggwith enhanced
slides. Another purpose is to help those viewin@€&Bt 1,000xvith no
software enhancement.

Courtesy of Antigen Discovery Division, M edical Diagnostic Laboratories, LLC
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Two very different patterns are seen in this slide.

G o

1. Fourring forms fill most of the RBC, again showthat rings can be
large.

&

2. Here is a Babesia earmuff or headphone form.
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a. Two crescent with markedly different sizes.

Both of these two crescents have areas of veryseddNA or
chromatin which stains darkly.

b. Four forms of Babesia with markedly differenaples. When they are
enlarged, one form looks like a simple pear at@loelock position.

The form at the 4 oclock position is probablyabsia form because
it sits amongthree other clear Babesia forms,ide#js resemblance
to a literal high DNA dense square.

The form at 3 octlock has a dark roof look duetshigh staining
chromatin, and this is not a form routinely seeariry Babesia book,
perhaps partly because you would have to enlarganilage with a
computer.
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a. This Babesia form looks like a white hotdog wio dark olives in
the center. Perhapsit is just one merozoite wattk NA clumps on
either side. It could also be two Babesia formedéutogether.

b. This dark crown shaped form is found in mangediflooded with
Babesia. | feel it is a unique complex Babesia gratt
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One microbiologist believes this is a ring formdgsiview) or a linear slit
form. The top and bottom poles look darker thandérter.
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A clear solitary ring form with an oval shape. Imater how long it would
take a laboratory technician or pathologist totée®if it was only found
in every 2000 cells?
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Complicated slide requiring careful examination doethe probability

that more than one organism is present.
.
b. i

- ‘
a. This tiny round or oval infection is likely orod many Bartonella

. .t
bacteria in this slide.

b. Aroutine standard trophozoite Babesia ringastalgich is presented
In this manner in over 20 source textbooks, jowsmalparasite slide
collections.
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. This eccentric oval could represent many thingsis could

be Babesia with staining of dots of chromatin.lgoacould be a
combination of Babesia and intracellular Bartonelame might
feel it is an image seen with anemia or spleen plagy. | feel it is

Babesia onlyifanemia,iron pathology, spleen p&igy and genetic
disease are all ruled out.

| believe the options listed in ‘a” also appdythis cell.
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1. This RBC is marked with a boxed 1, and is profdly enlarged by
computer software, which makes a small Bartonedlatéria look
large.

2. The red box marked 2 on the left side of theesis a clear Babesia
ring. One microbiologist feels this might be Barétla, but with
no evidence to support his belief. There is a profb lack of
internationally available images showing Bartonefizide RBCs.
Those who are knowledgeable about Bartonella rafreler, have the
same awareness of Babesia, which calls into queshi@authenticity
of their identification in these cases.

The second “2”on the far right ofthe slide hagees of beaded dark
forms. While | tend to think this is a flat Babe&am, due to the
very large size of the pigmented forms, it is pbiesihat it is a series
of Bartonella bacteria in an oval presentation.

3. Classic large Babesia ring form.
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a. Classic smallring form with irregular edges.

b. Probably a ring form on the outer edge of th€RB
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a. A Babesia gametocyte, merozoite or a platelet.

b. Classic Babesia ring form. The real questiowhst are those two
dots on either side of the ring form? | believerthi be associated
with a Babesia form. It is also possible that atds thesenight be

Bartonella bacteria.
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The most obvious parts ofthis slide are the astifang shapes”’which are
not reliable. These might be caused by water oeoslubstances. (They
are identified by black arrows).

1. Thisis probably Bartonella because it is fagriyall.

2. One problem with these dots on the outside @RBCs is they can
be extracellular Babesia or Bartonella. The avélaburces are not
consistent, and Bartonella articles or chaptersvsho familiarity
with Babesia.

Therefore,as atrend, | lean toward large dotk ety clear and significant
cytoplasm as being extracellular Babesia. And &®@ad, small dots on
the outside or inside or “top” of RBCs without cplasm are interpreted
as Bartonella.

In contrast to routine pathology staff, | also haesess to many other
direct and indirect labs, and special physical ekadings to help confirm
my diagnosis of vague dots.
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Both 3 and 4 are likely Bartonella bacteria because does not see fully
clear Babesia forms in the slide.
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The use of computer aided enlargement has madsifidation of
Babesia much easier. But this is what is commoaéynsn an unmodified
microscope smear. While you can see many typesgforms, it would
be virtually impossible to see Bartonella bacteria.
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a. Atraditional small Babesia trophozoite or rpagtern.

b. Atraditional large ring pattern.



A Laboratory Guide to Human Babesia Hematology Forms 167

a. Possible flat Babesia ring.

b. Possible markedly flat Babesia ring or gametecyt
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This lab suggests that numbers 1-9 are all Bartanedgree because we
see so little Babesia activity.
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It is proposed that these are Bartonella bact&irece nothing else in

this field remotely looks like Babesia, | think $hg a reasonable working
diagnosis. However, one problem | have seen withestabs is that their

microscopy tech is not familiar with all the wayali®sia presents and
therefore does not show that field.

In other words, if the slide is moved 500 cellshe right, a microscopy
tech or pathologist might see a Babesia form. Buy hthey are familiar
with at least twenty forms and not merely four ferm
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a. ltis likely this irregularly shaped object ipatelet

b. Since this slide seems flooded with platelefzrapimately the same
size as this object, | believe despite its two e-dots, that it is
probably a platelet.
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| believe that all these arrows are likely to benpiag to Bartonella on

the outside edge of the RBCs. No clear Babesiadaane present in this
slide.

""""
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| believe that possibly all the forms sticking teese RBCs are Bartonella
forms. Why? Because no clear Babesia shapes agernire
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a. This is either one infectious particle or twdagloombined. It is not
fully clear what infectious agent we are viewing.

b. This infectious particle is shaped like a tadpoh which one end
appears fairly large before trailing away, endimg ithin string. Is this
Babesia with a long gamete tail? Is it a couplet®@aella in which

one is pulled? Is it residue in a reticulocyte ofieon thread-like
particle?

Since the answer is unclear, no comment can besratathis time.
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Some of the views on this slide call into questidre quality of its
preparation.

Yo R Y
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a. Alarge Bartonella bacteria or a Babesia patathout cytoplasm.

b. An artifact from the type of preparation used,aopossible ring
form
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Findings are difficult in this challenging slide.

a

a. Thisappearstobeacluster of Babesia pardsitns possibly getting
ready to leave and infect other cells. It coulddds an artifact.

b. Due to the resolution, this suspicious area caibe interpreted.
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a. | would suggest that this round bacteria is &aella, which can
adhere to RBCs or enter them.

b. This looks like a twirl of platelets next to 8®and then covering
the edge on an RBC.
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Note that both arrows are pointing to dark shodtsthaped areas. It is not
particularly obvious what is around these areadavkening. Therefore,
based on material already mentioned in this boowWould suggest
refraining from a diagnosis.
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This is a Babesia form that few seem to realizstexiSince this patient
had antibodies against two forms of Babesia, artdetdont appear to be
many small platelet particles, | am going with ADBabesia probability.
Further, it is a perfectly formed version of extelclar form of Babesia.
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A probable Bartonella bacteria in which no cytopiais seen. Since the
RBCs are enlarged, bacteria will also look largethe work of Greub and
Raoult, we see some Bartonella that are fairlydaogals filling up large

parts of RBCs as they multiply. And in the sameécégtnoted below, they
show a single Bartonella which appears very large.

While these RBCs have a wide range of complex shapeclear Babesia
forms are seen.

G. Greub and D. Raoult. Bartonella: new explanations for old diseases J Med. Microbiol. Nov 2002;
51:915 - 923.
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Since the RBCs are just slightly enlarged, thist@aella bacteria looks
like a mere dot.
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Do you see Babesia?

..., .A

| do not feel that these cells show obvious ironhp#ogy, nor do | see
many reticulocytes. The image on the left has akidri irregular band
than | typically see in reticulocytes. It might beBabesia form. | am
unsure what the right image represents.
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While there appear to be possible swirls of cotoat aound shapes in both,
the markings are not pronounced. | feel that & &aining variation and
that these are probably large platelets.
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Many Bartonella direct and indirect lab tests con&d these were
Bartonella bacteria.
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Black arrows pointing to probable Bartonella.
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It is not yet fully appreciated that Bartonellaais explosively emerging
infection all over the world. It infects humansnrany ways. Therefore, it
is not a surprise to me that many humans are pedar Bartonella.

In research planned to evaluate Bartonella induogailsive violence we
will have to get our Bartonella negative blood sdesgrom the highest
northern parts of Canada from individuals with red pontact.
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By now, you may be getting a proposed interpretaid®a. Specifically, if
| see dots around RBCs, and do not see any othersiapresentation, |
will tend to think it is Bartonella.
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A very complex and dynamic slide requiring caresgiit is likely the red
box number 1 in the middle of the slide is a Babesig.

It is also possible that some of the rings thatnf@an irregular oval pattern
are artifacts. (See the dotted arrow).

Other cells, which do appear to contain Babes@ashown here (see solid
arrows).
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These cells are not very enlarged. The top dot aspe be Bartonella.
The lower dot is a little more dynamic. It is nd¢ar.
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Small dots in enlarged cells tend tend to resuli Bartonella diagnosis.
If you are starting to notice that many blood sagsphave Bartonella,
you should be aware that, as of this writing, Bagla has 32 species and
212 variants, and is one of the most common indextion the planet.
Unfortunately it will be some time before thesetstacs are appreciated
by the mainstream medical community as a wholé hesearch from
former human genome researchers working on Barlebepécies.
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Large round and solid oval dots in the presenceabbvious Babesia
forms — Bartonella.






Enlarged
Babesia Sngle Cells

Presented to Enhance the Examiner’s Ability
to See M any Forms of Babesia

No patient in this collection had clear iron dediecy or excess blood iron,
anemia, liver disease, malabsorption pathologytaen morbidity.

The following images were sent to me by kremy Bresette, bhn Voss and Sephen Fy,M.S,M D. at a great
sacrifice. | enjoyed debating a wide range of interpretations with all of these fine men, and even if we have
disagreed at times, it wasalwaysin the spirit of seeking the truth ashonest scientistswho share apassion to
learn. Thisis arare experience.

The style of staining shown here has varied over the years with various computer software modification
programsand due to other possible factors such ashumidity and season.






A Laboratory Guide to Human Babesia Hematology Forms 193

Babesia Cluster

If you look closely, you will see that the
center of this RBC has at least four forms
in close proximity.

Double Eye Pattern

The two samples on the left have no clear cytopld3me sample on the
right has clear cytoplasm around the chromatin dots

In one useful textbookVintrobes Atlas of Clinical Hematology,number
of Pappenheimer bodies were presented with theapeshand other
Babesia-like shapashen stained foriron.Of course virtually every slide
in this book is from patients with approximatelyrmal iron levels and
who have no blood or bone marrow disease. No odeshkeen disease.

| wonder how many authors discussing Pappenheibosties in their
books had any idea how common Babesia was in titeblif®d supply?
Their samples did not undergo rigorous Babesiartgst

| also wonder if both Babesia and Pappenheimerdsodave a similar
presentation, in rare instances, or can be presenhe same blood
sample.
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Classic Irregular Ring

Most Babesia forms probab#lo not fit this obvious, simple form. And
yet even this form is routinely and typically midsky small and large
laboratories.

Rectangle Form
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V-Form or Triangle Forms

-
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Very Small Classic Ring Form
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Worm or String of Pearls Pattern

Eye Form

Black Chromatin or DNA dot in light colored cytopgla. | hypothesize it
IS possibly a bit large for common, human Bartanelhd many Babesia

forms were in nearby cells.

| do not believe this is a Howell-Jolly body becaukeir is no anemia in
this patient.
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Oval Ring Form

This type of ring is on the outside edge of the RBA is only half visible
in this football shaped RBC.

- ,

|

Another narrow oval ring at 11 otlock on the lovirRBC.
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Very Large Ring Form

While the ring has a slight variation in colorista crisp ring and a clear
chromatin dot.

Bartonella or Babesia Forms?

Both organisms can be on the outside of RBCs. & s@es a number of
organisms on the outside of the RBC, | would leaward them being
Bartonella bacteria. But ideally one really shokéle other evidence.
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Triple Eye Form

String of Pearls or Worm Pattern

Since this blood sample is clearly showing mangfeiof Babesia, | would
suggest each dot here might be a Babesia chronoatDNA cluster.

Further, it does not seem that Bartonella insideCRkBecome rings,
crescents or long peatrls.
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Ring Form with a Tail or a Hook

Double Eye Pattern

| do not believe this is a Holly-Jolly body becaubkey are not typically
seen in a a pair, this patient has no iron pathodogl other Babesia forms
have parts like these large dots attached to them.
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Y-Pattern or Triple Tail Pattern

Three Large Ring Forms

The top ring form is a classic Babesia form. It hamiform ring with one
clear dot. The other rings have thick rings andtiplel dots which are
found in Babesia infected RBCs.
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Micro Ring Forms

Most Babesia and malaria books report that Babesys have profound
variation. Here are some that are very small, asygkdding on the stain,
easy to miss.

Micro Crescents

Some crescents might be ring forms in which partthefring is invisible
to routine viewing.
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Babesia Micro Ring with Babesia Dot?

The form in the right top of the RBC is clearly Baia (a) with a trunk-
like clear part emerging from the RBC. The dot ntexit is likely Babesia
since its dark top region is identical to the rilabesia. So here we see an
example of Babesia, on the left top side, appeasg mere dot.
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Babesia “Rings” Are Highly Variable

These examples show the wide range of ring fornussazes.
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Rabbit Ear Pattern with “Drooping” Ear

One Babesia form looks like a rabbit ear and bewdhe left. Another
Babesia form is also drooping.

Triangle or V Forms

These Babesia forms are thick and have a shariped(f. | do not believe
these are Pappenheimer bodies because this phtddear Babesia and
no iron pathology.
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At lower magnification in the large 1 .
. . . ) X
slide above, one might incorrectly think I

this is two Bartonella bacteria in close
proximity. However, with enlargement,

it is certain there are at least six dots
and that theyare in an inner ring shape

and so are likely Babesia. .
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Some Bartonella forms look just like this hotdogtean. And so can some
Babesia forms.






Final
Sample Forms

Please try to look at the image and interpret what
you see before reading my proposed identification
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Because many of the numbered forms have dots wdrelpart of clear
ring forms, | would suggest perhaps all of thegdwarkings are Babesia
even though they are very small.
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One microscopy expert feels that 1 and 2 show eithelear Babesia
irregular ring or fat Babesia banana shapes, véhaad b show possible
thin linear or oval dots. | feel a and b could ider Bartonella oval or
rod forms or immature Babesia forms or both. Somghinconsider b as
representing the residues of a reticulocyte widtssic dark thick lines.
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A cluster of Babesia forms which appear ready tosbout of the RBC
allowing further infection of the human host. Tklgle shows about 15
Babesia patterns.
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Since virtually every RBC is infected with Babegiagse wormlike forms
are likely to be Babesia.
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These cells look infested with Babesia. It is pblesiduring the long
preparation process some decay occurred which rmauhe rings have
breaks.
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This is a British patient who had blood infectedhnBartonella confirmed
by many labs using a wide range of testing. Shelhiese cats. She has no
Babesia based on history, direct lab testing addect lab testing.
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a-b: Initially | thought these might be Bartoneltams. However, these
are generally profoundly quite thick. The Bartoaddrms we have found
inside cells seem to be long and sausage-like ts.ddey generally do
not look solid with fat tear drop shapes. | proptsey may be Babesia
forms.

| do not believe a or b are Pappenheimer bodieausxthey have no
cytoplasm around them, and one also does not sae @hemia in this
patient with normal iron blood values.
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Box 1 and 2: These are likely crescent or rougbiynfed Babesia ring
forms.
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Most of the numbered forms are likely Bartonella.
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a. This clear and long rectangular form might bbd3aa.

b. This might be a micro Babesia ring form. Butstisinot certain.
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a. Apossible earring Babesia form.

b. Probably an artifact.
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Many individuals have both Bartonella and Babes@gamonstrated in the
slide pictured here. Since both types of infectame markedly under-

diagnosed, and few health care professionals arejate on the two

thousand articles on each infection, this is aoserproblem. Also, many
trust poor labs which have invested virtually notito advance Babesia
and Bartonella laboratory diagnoses. Indeed, mdngesickest people

in this book were missed by top national labs, ehittual results proved
positive with new, indirect testing that we and eéthare just beginning
to publish.

a. This RBC is surrounded by normal RBCs, so daabtful this ring is
representative of spleen troubles, iron patholagyemetic pathology.
Therefore, | would conclude that this is actuallypresentation of
Babesia with chromatin dots.
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Here we see clear round or oval bacteria whictbatl small, and neither
of which is surrounded by cytoplasm. These are niiksly Bartonella.
One infectious disease physician called them p&ssituses; however, a
virus would not typically be visible at this magoétion.
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a. The arrow points to a possible Babesia form wipinofound amount
of cytoplasm around it.



















































