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Borrelia species persistent forms Opportunistic microbes
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Borrelia spirochete species Tick-borne co-infections

4 to 60 %

Co-infection rate

Borrelia species persistent forms Opportunistic microbes

Tick-borne diseases are exceptionally polymicrobial in nature ?



20 Microbes

Borrelia spirochete species
Borrelia burgdorferi
Borrelia afzelii

Borrelia garinii

Borrelia species persistent forms Opportunistic microbes
Borrelia burgdorferi persistent form Chlamydia pneumoniae
Borrelia afzelii persistent form Chlamydia trachomatis
Borrelia garinii persistent form Coxsackievirus
Cytomegalovirus
Epstein-Barr virus
Human parvovirus B19

atients

Mycoplasma pneumoniae
Mycoplasma fermentans

ELISA
IgM
IgG




43

2

Patients

80 %
20 %

*Centers for Disease Control and Prevention (CDC)

*#*#% CE/ IVD/FDA marked test kits for non-Borrelia microbes

"CDC Acute
"CDC Late
‘CDC Negative
PTLDS
Immunocompromised
«*Unspecific
««* Healthy

R R



IgM response to
More than 1 microbe

Only 1 microbe

No response

2199900909808
2099009098088
2999999988,
2109990909888

2999009898088

20999228988 90,
2199909090980
299909099808
2099009098088

1999009y 0%

IgG response to
More than 1 microbe

Only 1 microbe

No response

2199900989808
2099009098088
2999999988 .,
209990909888

299900989808

2199992909888

29999000008 16%
2199909099808
1299909898088
2299990989808

19 %



IgM response to

Borrelia spirochete and persistent forms

Oleglaansibhniiegelss  Borrelia persistent form

Borrelia spirochete form No response

2199090908888,
29029920908 26%
2998090888 ..
2999099090988
20908

1

22220202020 12202
2122202020202 1°02008
2122220202222

290000009y 0%

IgG response to
Borrelia spirochete and persistent forms

Olesianciskhiieesss  Borrelia persistent form

Borrelia spirochete form No response

22020000002
29990088098 29%
2222221228228
22029000000 °
2222220220208 229
212222000228
200

29999909098

290000009y 9%



IgM response to

Borrelia spirochete and persistent forms

Oleglaansibhniiegelss  Borrelia persistent form

Borrelia spirochete form No response

2200090909099
2999099090088 26%
290080008 8. o,
2290909090990 "
201001

2

22220202020 12202
2122202020202 1°02008
2122220202222

290000009y 0%

Olesianciskhiieesss  Borrelia persistent form

Borrelia spirochete form No response

IgG response to

Borrelia spirochete and persistent forms

220090900008
2909090000188 29%
2209090900000
1200000808
2200900900908 220,
2200990909099
299

209800088
229999009y 9%



IgM response to

Borrelia spirochete and persistent forms

IgG response to

Borrelia spirochete and persistent forms

Oleaadarcink el Borrelia persistent form Oldyaaansinh e o= Borrelia persistent form

Borrelia spirochete form No response Borrelia spirochete form No response

209900988088 2099009898088
209900909088 2109900909088
2008080008 209900909888
2099990909808 210999908988
2099 2099090989888
2 209999098888
2099009098088 2
2099009098088
2099009098088 211999290988

2122202020202 12208 21222020202 122008



212200000002
2220000001002
2220222212228
2220000001002
2200000000082

2200900000082
22200000202
2120000000002
1220900000002
222000000202

80/100

over

Borrelia spirochete forms




Research outcome 1

Response to Borrelia
antigens by CDC Acute

and CDC Late patients é‘(’
N
CDC Acute} ¢
CDC Late '3 30 35 LN 30 26 33 30 26 35 26 Rr 21
CDC Negative 11 13 11 7
IgM PTLDS 23 13 23 23 19 23
Immunocompromised : 21 16 23 21 2_31
Unspecific 10 10 6 164 13 10 13 13" 13 13 §M6) 13 Fl6
Healthy 0 1 2 3 2 4 2 3 1 I B4s 2 Ae 1 23 3 0 23
CDC Acute 21 30
CDC Late
CDC Negative
IgG PTLDS
Immunocompromised _
Unspecific ; 16 16 16 16 16 13
Healthy 1 /3 20 3 2 3 SARS4saas 2 1 2 ¥4s 2 2 ¢4 1 2 3 3

Co-occurence scale (%)



Research outcome 2
Response to Borrelia
antigens by CDC Negative
patients

CDC Acute

CDC Negative
IgM PTLDS

Unspecific

Healthy

CDC Late ‘

40

L1

Immunocompromised 21 1

10
0

CDC Late
CDC Negative

IgG PTLDS

Immunocompromised

Healthy

Unspecific

CDC Acute | 21 30

44

16 16 16 13

3 B4R d A 2 1 2 w4y 2 2 m4n 1 2 3 3

Co-occurence scale (%)



Research outcome 2

Response to Borrelia
antigens by CDC Negative
patients
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persistent forms



Research outcome 3

Response to Borrelia
antigens by PTLDS
patients

CDC Acute

CDC Negative
IgM PTLDS

Unspecific

Healthy

CDC Late ‘

40

L1

Immunocompromised 21 1

10
0

CDC Late
CDC Negative

IgG PTLDS

Immunocompromised

Healthy

Unspecific

CDC Acute | 21 30

16 16 16 13

4aedgs 2 1 2 vd4s 2 2 mAN 1

Co-occurence scale (%)



Research outcome 3

Response to Borrelia
antigens by PTLDS
patients

2122000000002
2222000002002
2209000000082
2122222212122
22200000002
2122221021212 1%2%
212222121212 2%2%
2120000002002
1220200002002
2222200000202

95 /100

PTLDS patients
are positive for Borrelia
persistent forms



Research outcome 4 0&
Outstanding co-infections
and opportunistic microbes

CDC Negative 11 13
IgM PTLDS 23 13

o

Immunocompromised 21 16 15

S

18 (23 23 23 21

Healthy 0 1 2 3 2 S48 2 3= 1 1 Bd4s 2 S48 1 2 3

Unspecific 10 10 6 16 13 10 10 10 16 13 10 13 13 13 13 16 13

38 0

IR WX O
0&0 6\‘3"\ 0‘\\'5 (3‘\
) & &
> o & &
7 & (& O
F VS oW
(R o O AR TN TS

CDC Acute 21 30

CDC Late

CDC Negative

IgG PTLDS

Immunocompromised

16 16 16 13 16 19

Unspecific 24 13 13 13

Healthy 2 '3 2 3 2 3 sS40 a4sas 2 1 2 "as 2 2 14

Co-occurence scale (%)

16 16 16
1 2 3 3




67.5 % Chronic”
fatigue syndrome

Epstein-
Barr virus

95 9% Multiple *
sclerosis

Differential diagnosis examples

Chlamydia
pneumoniae

48.3 % Juvenile

idiopathic arthritis

Mycoplasma
pneumoniae

59.3 % Chronic
fatigue syndrome

Chlamydia
trachomatis

6 - 50 % reactive”
arthritis

Mycoplasma
fermentans

48 % Chronic
fatigue syndrome



IgM response to IgG response to

Borrelia and other TBD microbes Borrelia and other TBD microbes

Only other TBD microbes Only other TBD microbes
222220010022 2222020012022
220209900018 % 61% 20900900808 61%
2222%2%22010120% 2222%2%201°0120%
2222228282202 2222820202208
2222202101228 2222200101208
212222282082 20%2 2122202282082

1 1



2122000000082
2220200000202
2200000000082
2122222212222
2202900000022
2222228218122
2122222812222
22000000022
1222220802222
222200000202

100




2122000000002
2222000002002
220000000002
2122222212222 g5 /
2202000002002

213131211133
12352131213

iiiiilllll




CDC and IDSA
guidelines became
the status-quo ™ *

Tick-borne diseases are
exceptionally polymicrobial

2018

Correlation between deer
tick and Lyme disease by
Dr. Willy Burgdorfer

Commercially available
tests are only Lyme disease
oriented with no change in

sensitivity o

2016

35 % global population will be
effected by tick-borne diseases
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