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Source: Bransfield RC. Preventable cases of autism: relationship between chronic infectious diseases and neurological outcome. Ped Health. 2009;3:125–40.

Vast number of microbes associated with psychiatric 
symptoms (Bransfield 2009; contd. next pg.) ….
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… making it clear that what I present today is just a 
fraction of what could potentially be tested for

Source: Bransfield RC. Preventable cases of autism: relationship between chronic infectious diseases and neurological outcome. Ped Health. 2009;3:125–40.
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Tailored testing protocols for infections that may 
underlie neuropsychiatric symptoms

Today we will look at tailored testing protocols 
for just a select number of conditions, paired 
with a select number of infections. 

Literature is available on many more 
combinations, so please do not see this as 
exhaustive in any way. You/your therapist will 
wish to determine the most likely testing 
combinations in specific cases by also using 
checklists and of course – most importantly –
by the patient’s clinical symptoms.
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Tailored testing protocols

 Borreliosis and neuropsychiatric disorders: 
an overview
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 Panic/Anxiety/Cognitive/Mood disorders 

 Autism spectrum disorder (ASD)

 Obsessive Compulsive Disorder/Tourette′s Syndrome

 PANS/PANDAS
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“Lyme disease is a multisystemic 
illness that can affect the central 
nervous system (CNS), causing 
neurologic and psychiatric symptoms.”

“Evidence exists to support the role of 
both specific and nonspecific immune 
processes in the production of CNS 
Lyme disease. Evidence of specific 
processes includes the production of 
B. burgdorferi-specific immune 
complexes and T cell responses within 
the CSF, autoantibodies to neural 
tissue, and cross-reactivity of 
B. burgdorferi antibodies with neural 
tissue.”2

Neuropsychiatric manifestations of Borreliosis were 
recognised a quarter of a century ago …

Source: 1. Fallon, Brian & Nields, Jenifer & J. Burrascano, Joseph & Liegner, Kenneth & DelBene, Donato & Liebowitz, Michael. (1992). The neuropsychiatric 
manifestations of Lyme borreliosis. The Psychiatric quarterly. 63. 95-117. 10.1007/BF01064684.Fallon, B. A., & Nields, J. A. (1994). 2. Lyme disease: A 
neuropsychiatric illness. The American Journal of Psychiatry, 151(11), 1571-1583.
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Even back in the 90s, statistics revealed neurological 
involvement in up to 40% of patients

“Up to 40% of 
patients with Lyme 
disease develop 
neurologic 
involvement of either 
the peripheral or 
central nervous 
system.”
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Source: Bransfield RC. Neuropsychiatric Lyme Borreliosis: An Overview with 
a Focus on a Specialty Psychiatrist’s Clinical Practice. Healthcare. 2018;6(3):104. doi:10.3390/healthcare6030104.

“LB causes immune and metabolic effects that result in a gradually 
developing spectrum of neuropsychiatric symptoms, usually 
presenting with significant comorbidity which may include 
developmental disorders, autism spectrum disorders, 
schizoaffective disorders, bipolar disorder, depression, 
anxiety disorders (panic disorder, social anxiety disorder, 
generalized anxiety disorder, posttraumatic stress disorder, 
intrusive symptoms), eating disorders, decreased libido, sleep 
disorders, addiction, opioid addiction, cognitive impairments, 
dementia, seizure disorders, suicide, violence, anhedonia, 
depersonalization, dissociative episodes, derealization and 
other impairments.”

LB can underlie a vast number of neuropsychiatric 
disorders …
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Source: Unraveling Diagnostic Uncertainty Surrounding Lyme Disease in Children with Neuropsychiatric Illness Koster, Michael P. et al. Child and Adolescent 
Psychiatric Clinics , Volume 27 , Issue 1 , 27 - 36

“Case reports of neuropsychological 
manifestations of Lyme disease … 
include … Tourette syndrome, acute 
delirium, catatonia, psychosis …”

… in children as well as adults …
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Basic testing panel for Borreliosis

1. Borrelia SeraSpot (modern Western blot)

2. Borrelia-EliSpot (current T-cell activity)

3. CD57-cells (chronic immune suppression)

4. New option: Tickplex Basic, includes round bodies (persisters)
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Many sources on Borreliosis-associated schizophrenia
and schizoaffective-conditions

Hess, A., Buchmann, J., Zettl, U.K., Henschel, S., Schlaefke, D., Grau, G., & Benecke, 
R. (1999). Borrelia burgdorferi central nervous system infection presenting as an 
organic schizophrenia-like disorder. Biol Psychiatry45(6):795.
Brown, J.S. Jr. (1994). Geographic correlation of schizophrenia to ticks and tick-borne 
encephalitis. Schizophr Bull; 20(4):755-75
Nicolson G., & Haier, J. (2009). Role of chronic bacterial and viral infections in 
neurodegenerative, neurobehavioral, psychiatric, autoimmune and fatiguing illnesses: 
Part I. BJMP 2(4) 20-28.
.Frykholm BO. On the question of infectious aetiologies for multiple sclerosis, 
schizophrenia and the chronic fatigue syndrome and the treatment with 
antibiotics. Med Hypotheses 2009; 72: 736-739.8
Roelcke, U., Barnett, W., Wilder-Smith, E., Sigmund, D., Hacke, W., 1992. Untreated
neuroborreliosis: Bannwarth's syndrome evolving into acute schizophrenia-like
psychosis. A case report. J. Neurol. 239 (3), 129–131.
Earl AK, Sullivan KM, Warfel D, Feldman SM, Richardson CM, Vyas G, et al. Lyme 
disease and schizophrenia: Case studies from an adjunctive minocycline 
study. Schizophr Bull. 2013;39(Suppl 1):62–
German Title: [Endogenous paranoid-hallucinatory syndrome caused by Borrelia 
encephalitis]
Authors: Barnett W, Sigmund D, Roelcke U, Mundt C Source: Nervenarzt 1991 
Jul;62(7):445-7
Undiagnosed Lyme disease in adults with schizophrenia
Koola, Maju Mathew et al. Schizophrenia Research , Volume 168 , Issue 1 , 579 - 580
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A number of patients with schizophrenia (2015 study) 
were found to have LD & improved on appropriate therapy

Source: Koola MM, Sullivan KM, Earl AK, et al. Undiagnosed Lyme disease in adults with schizophrenia. Schizophr Res. 2015;168(1-2):579-80.

“Clinicians working in 
endemic, high-risk areas 
should consider LD in the 
differential diagnosis of 
any atypical psychiatric 
presentation.”



14
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

“Lyme Disease can present with symptoms similar to 
bipolar disorder”

Source: Mattingley DW, Koola MM. Association of Lyme Disease and Schizoaffective Disorder, Bipolar Type: Is it Inflammation Mediated? Indian Journal of 
Psychological Medicine. 2015;37(2):243-246. doi:10.4103/0253-7176.155660.
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Chlamydia pneumoniae has also been documented in 
schizophrenia, and its suspected mechanism of action

”Using PCR and 
sequence analysis, we 
found Chlamydophila
DNA to be four times 
greater in patients with 
schizophrenia than in 
controls ... Persistent 
Chlamydophila-infected 
microglia or neuronal 
cells may impair 
neuronal circuits and 
thus be a mechanism for 
causing psychiatric 
illness in these patients.”
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Stanley Medical Institute dedicated to toxoplasmosis-
schizophrenia research

“More than 80 studies 
have reported increased 
antibody levels to T. 
gondii in individuals with 
schizophrenia and related 
psychoses.”

(Last updated September 2018)
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Torrey et al. found that cat ownership before age 13 
was a risk factor for the later development of psychoses

Researchers have found that 
cat ownership in youth is a risk 
factor for the development of 
psychoses: speculation that 
the transmission of a zoonotic 
agent such as T. gondii could 
be a mechanism for 
schizophrenia

“T. gondii gets into the brain and 
forms microscopic cysts. … it then 
becomes activated in late 
adolescence and causes disease, 
probably by affecting the 
neurotransmitters.”
E. Fuller Torrey
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Toxoplasma seropositivity among patients with 
schizophrenia in a 2011 study (62 PX) was 67.7%

Seropositivity for 
toxoplasma 67.7% -
“significantly higher 
than the control group”
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Association found between bipolar disorder and 
CMV/HSV2

“We found … in bipolar 
disorder an increase in C-
reactive protein, IgM class 
antibodies against 
cytomegalovirus (CMV), 
and IgG class antibodies 
against herpes simplex 
virus 2. 
… we observed a negative 
relationship between IgG 
antibodies against CMV and 
scores for cognitive 
function.”

Source: T Tanaka, T Matsuda, LN Hayes, S Yang, K Rodriguez, EG Severance et al. Infection and inflammation in schizophrenia and bipolar disorder. 
Neuroscience Research Feb. 2017 115, 59-63
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HSV1 and HHV6 also associated with schizophrenia risk

“Many infectious agents have 
been associated with SZ risk 
[12], including Toxoplasma 
gondii (TOXO), Herpes 
simplex virus type 1 
(HSV1), cytomegalovirus 
(CMV) and human herpes 
virus 6 (HHV6) [13].”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4363491/#pone.0116696.ref012
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4363491/#pone.0116696.ref013


21
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Schizophrenia/Bipolar disorder

1. Borrelia SeraSpot + Borrelia-EliSpot + CD57-cells + Tickplex
Basic

2. Chlamydia pneumoniae IgG/IgA antibodies + Chlamydia 
pneumoniae EliSpot

3. Bartonella IgG/IgM antibodies + Bartonella EliSpot

4. Toxoplasma IgG/IgM antibodies

5. CMV EliSpot

6. HSV1 and HSV2 Elispot

7. HHV-6 IgG/IgM antibodies
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Panic attacks/disorders can have an infectious driver …

“Each woman experienced 
symptoms that are not usual in 
panic disorder but are typical of 
neurological Lyme disease, 
including exquisite sensitivity to 
light, touch, and sounds, joint 
pain often in combination with 
cognitive changes including 
mental fogginess and loss of 
recent memory …”
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… as can cognitive disorders/anxiety …

Source: https://www.psychologytoday.com/gb/blog/why-can-t-i-get-better/201311/are-my-anxiety-and-depression-due-lyme-disease-0

“Cognitive disorders 
occurred statistically 
significantly more often 
in patients with 
neuroborreliosis (14.7%) 
than in patients with Lyme 
arthritis (4.3%)….. In the 
examined groups, more 
patients with 
neuroborreliosis (44%), both 
in females (36.7%) and 
males (48.9%), 
demonstrated anxiety 
disorders.”
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Mood disorders have been linked to HHV-6, which can 
in turn be reactivated by other infections

Source: 1. Prusty BK et al. Active HHV-6 Infection of Cerebellar Purkinje Cells in Mood Disorders. Front Microbiol. 2018;9:1955. Published 2018 Aug 21.; 2. Prusty B 
et al. (2013b). Chlamydia trachomatis infection induces replication of latent HHV-6. PLoS One 8:e61400. 10.1371/journal.pone.0061400

“HHV-6A and HHV-6B 
late proteins (indicating 
active infection) and 
viral DNA were 
detected more 
frequently … in human 
cerebellum in MDD and 
BPD relative to 
controls.”1

“…and infections with other 
pathogens have the potential 
to reactivate latent HHV-
6A/”1

“Chlamydia trachomatis 
infection induces replication 
of latent HHV-6”2
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Bartonella found in patients suffering from agitation, 
panic disorder and treatment-resistant depression

Source: Schaller JL, Burkland GA, Langhoff PJ. Do Bartonella Infections Cause Agitation, Panic Disorder, and Treatment-Resistant Depression? Medscape 
General Medicine. 2007;9(3):54.

“… we discuss patients 
exhibiting new-onset 
agitation, panic attacks, 
and treatment-resistant 
depression, all of which 
may be attributed 
to Bartonella…

Bartonella can clearly 
cause neurologic 
disorders….”
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In Schaller and Mountjoy’s seminal book, psychiatric 
symptoms are the first (and longest) Bartonella checklist

"It's going to be missed 
99.9% of the time".
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Panic/Anxiety/Cognitive/Mood disorders

1. Borrelia SeraSpot + Borrelia-EliSpot + Tickplex Basic + 
CD57-cells

2. Bartonella IgG/IgM antibodies + Bartonella EliSpot

3. Toxoplasma IgG/IgM antibodies

4. HHV-6 IgG/IgM antibodies
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Borreliosis may be a contributor 
in 20 - 30% of ASD

“Vojdani tested Autism 
samples from different
clinics in Northern CA, NY, NJ 
and CT. 22% of
(12/54) tested IgG and IgM 
positive for Bbsl [Borrelia 
burgdorferi sensu lato] by 
Immunosciences Lab”

“A LIAF study tested the blood of 
19 children with
an ASD diagnoses plus an 
indication of immune dysfunction
and five normal controls…

26% of the ASD children were 
positive compared to 0 controls.”
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Source: Nicolson, Garth & Nasralla, Marwan & Berns, Paul & Haier, Jeorg. (2002). Chronic Mycoplasmal Infections in Autism Patients. Mind of a Child; 2.
Medical Hypotheses Volume 70, Issue 5, 2008, Pages 967–974  The association between tick-borne infections, Lyme borreliosis and autism spectrum disorders
Robert C. Bransfield , Jeffrey S. Wulfman, William T. Harvey, Anju I. Usmand

“Nicolson tested 48 ASD 
patients with forensic 
PCR and Southern Blot 
confirmation ... 58% 
were positive for 
Mycoplasma species”2

http://www.sciencedirect.com/science/journal/03069877
http://www.sciencedirect.com/science/journal/03069877/70/5
http://www.sciencedirect.com/science/article/pii/S0306987707005786
http://www.sciencedirect.com/science/article/pii/S0306987707005786
http://www.sciencedirect.com/science/article/pii/S0306987707005786
http://www.sciencedirect.com/science/article/pii/S0306987707005786
http://www.sciencedirect.com/science/article/pii/S0306987707005786
http://www.sciencedirect.com/science/article/pii/S0306987707005786
http://www.sciencedirect.com/science/article/pii/S0306987707005786
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Evidence also for Chlamydia pneumoniae 
and HHV-6 in ASD

“We found that Mycoplasma-
positive and -negative ASD 
patients had similar
percentages of 
C. pneumoniae and HHV-6 
infections …

Control subjects had low 
rates of C. pneumoniae (1/48 
or 2.1%) and HHV-6 (4/48 or
8.3%) infections.”
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The prevalence of congenital CMV was 10-fold higher in 
children with ASD than in controls in this 2017 study

“The infection rate was 
about 10-fold higher in 
patients with ASD than in 
the general Italian 
population at birth.”
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Autism

1. Borrelia SeraSpot + Borrelia-EliSpot + Tickplex Basic + 
CD57-cells

2. Mycoplasma pneumoniae IgG/IgA antibodies + Mycoplasma 
pneumoniae EliSpot

3. Chlamydia pneumoniae IgG/IgA antibodies + Chlamydia 
pneumoniae EliSpot

4. CMV EliSpot; CMV IgG/IgM antibodies

5. HHV-6 IgG/IgM antibodies

6. Anti-streptolysin titer
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“Greater frequency of Lyme disease symptoms and 
disease-related impairment was related to greater OCS”

Source: Johnco C, Kugler BB, Murphy TK, Storch EA. Obsessive-compulsive symptoms in adults with Lyme disease. Gen Hosp Psychiatry. 2018;51:85-89.

“… greater OCS occurred in the group who 
experienced the symptoms, in comparison to 
the group that did not experience that
symptom.”
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Presence of Toxoplasma gondii more frequent in OCD 
patients than in controls (2017 study, 7471 subjects)

Source: Flegr, J.; Horacek, J. Toxoplasma-infected subjects report an obsessive-compulsive disorder diagnosis more often and score higher in obsessive-
compulsive inventory. Eur. Psychiatry 2017, 40, 82–87.

“…. the presence of anti-Toxoplasma 
gondii IgG in serum was more 
frequent in OCD patients than in 
controls … 

In a 1991 study, Strittmatter and 
colleagues showed that the CNS 
areas most affected by T. gondii 
were the cerebral hemispheres 
(91%) and the basal ganglia (78%) 
which are implicated in OCD 
neurobiology [146].”
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Mycoplasma also associated with OCD and Tourette’s

“Mycoplasma has also been
associated with OCD, Tourette’s 
syndrome, parkinsonism,
and dystonia.137–139”1

Source: 1. Rhee H, Cameron DJ. Lyme disease and pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections (PANDAS): an 
overview. International Journal of General Medicine. 2012;5:163-174; 2. Muller N, Riedel M, Forderreuther S, Blendinger C, Abele-Horn M. Tourette’s
syndrome and Mycoplasma pneumoniae infection. Am J Psychiatry. 2000;157(3):481–482
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OCD/Tourette’s Syndrome

1. Borrelia SeraSpot + Borrelia-EliSpot + Tickplex Basic + 
CD57-cells

2. Toxoplasma IgG/IgM

3. Mycoplasma pneumoniae IgG/IgA antibodies + Mycoplasma 
EliSpot

4. Toxoplasma IgG/IgM antibodies

5. Anti-streptolysin titer
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Some Infectious Triggers that are Associated with 

PANDAS or PANS

• Group A streptococci 

• Influenza A

• Varicella (chickenpox)

• Mycoplasma

• Lyme disease

• Babesia

• Bartonella

• Coxsackie virus

Patients often have more than one 
infection, and can be subclinical

Source: Courtesy of Dr. Craig Shimasaki, CEO Moleculera Labs, Oklahoa
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Mycoplasma involvement in PANS/PANDAS conditions

“Mycoplasma 
pneumoniae 
encephalitis has also 
been reported to 
cause a Tourette-like 
syndrome … 
Mycoplasma 
pneumoniae 
encephalitis has been 
reported to cause 
basal ganglia lesions 
and movement 
disorder …”
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“… other pathogens may also 
contribute to acute 
neuropsychiatric disorders in 
youth, including herpes simplex 
virus, influenza A virus, 
varicella zoster virus, human 
immunodeficiency virus, 
Mycoplasma pneumoniae, 
Borrelia burgdorferi, and the 
common cold (Ercan et al. 2008; 
Morer et al. 2008; ChambertLoir et 
al. 2009; Rhee and Cameron, 
2012).”

HSV, VZV, Mycoplasma, Borrelia can contribute to 
PANS
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Source: Armangue T et al. Frequency, symptoms, risk factors, and outcomes of 
autoimmune encephalitis after herpes simplex encephalitis: A prospective 
observational study and retrospective analysis. Lancet Neurol 2018 Sep; 17:760

Autoimmune encephalitis 
can be triggered after 
herpes simplex encephalitis

Huge study just completed 
August 2018, reported in 
Lancet Neurology
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Possible testing protocol for PANS (Paediatric Acute-
onset Neuropsychiatric Syndrome/PANDAS (Paediatric 
Autoimmune Disorders Associated with Strep)

Source: Conversation with Professor Craig Shimasaki, Moleculera Laboratories, 20th February 2018

1. Borrelia SeraSpot + Borrelia EliSpot + Tickplex Basic

2. Mycoplasma pneumoniae Elispot and IgG/IgA antibodies

3. Coxsackie Virus IgG/IgA antibodies

4. Babesia Elispot

5. Bartonella Elispot

6. HSV1

7. VZV Elispot and IgG/IgA/IgM antibodies

8. Streptococcal titres

9. (Etc.)
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For tests, please go to 
www.aonm.org
https://aonm.org/arminlabs

or call the AONM helpline 
on 0333 121 0305

Thank you very much for your attention!

http://www.aonm.org/
https://aonm.org/arminlabs
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END
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“There are three basic types of 
B. burgdorferi infections causing 

neuropsychiatric symptoms—
1. the meningovascular form
associated with cerebrovascular 
infarcts; 
2. the second is infection within the 
central nervous system (CNS), which is 
the atrophic form of Lyme 
meningoencephalitis and is associated 
with cortical atrophy, gliosis and 
dementia
3. the third is infection outside the CNS
causing immune and other effects 
within the CNS that contribute to 
neuropsychiatric symptoms.”

Different types of Bb infection in neuropsychiatric 
conditions

“A LB patient with neuro-
psychiatric symptoms may have 
one or more than one of these 
three types of infections.”
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A 1990 New England Journal of Medicine study found 89% 
of PX with late neurologic LD had encephalopathy

Source: Fallon, B. A., & Nields, J. A. (1994). Lyme disease: A neuropsychiatric illness. The American Journal of Psychiatry, 151(11), 1571-1583; Logigian EL, 
Kaplan RF, Steere AC.: Chronic neurologic manifestations of Lyme disease. N Engl J Med 1990; 323:1438-1444.
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Geographic correlation identified between 
schizophrenia and ticks/TBE in the USA 
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… even eating disorders

Source: Fallon, B. A., Nields, J. A., Burrascano, J. J., Liegner, K., DelBene, D., & Liebowitz, M. R. (1992). The neuropsychiatric manifestations of Lyme borreliosis. 
Psychiatric Quarterly, 63(1), 95-117. 

“After being admitted to a 
psychiatric hospital with the 
diagnosis of anorexia nervosa, 
he was noted to have positive 
serologic tests for Borrelia 
burgdorferi. Treatment with a 
14 day course of intravenous 
antibiotics led to a resolution of 
his depression and anorexia; 
this improvement was 
sustained on 3 year follow-
up.”



52
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Backed by clear statistical evidence

Source: Johnco C, Kugler BB, Murphy TK, Storch EA. Obsessive-compulsive symptoms in adults with Lyme disease. Gen Hosp Psychiatry. 2018;51:85-89.

“For all significant results, greater obsessive 
compulsive symptoms occurred in the group 
who experienced the symptoms, in comparison 
to the group that did not experience that
symptom.”
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Viruses, including influenza, can trigger acute-onset 
symptoms


