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Introduction

Down Syndrome Regression Disorder (DSRD) is
a neuropsychiatric condition affecting individu-
als with Down syndrome in the second or third
decade of life. This condition was first reported
in 1946 by Rollin! who described catatonic psy-
chosis in a group of institutionalized persons
with Down syndrome. For many years, this
condition was presumed to be psychological or
psychiatric in nature, with most symptomatic
individuals receiving few or no diagnostic
interventions.

By the first decade of the 21st century, in the
setting of individuals with Down syndrome liv-
ing longer and physicians’ improved recognition
of both autism spectrum disorder (ASD) and
Alzheimer’s disease (AD), DSRD remained a
distinctive phenotype.2? Its characteristic symp-
tom cluster— including sudden-onset neuropsy-
chiatric disease, young-adult onset, fluctuating
symptoms, and resistance to various treatment
interventions— never truly fit with either ASD or
AD criteria.

In the early 2020s a dramatic change in the
evaluation of DSRD occurred, with more
comprehensive phenotyping, neurodiagnostic
testing, and treatment data coming to light.
Multi-center data collected on patients with
DSRD created a new paradigm for understand-
ing this phenomenon. 1212
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Clinical Signs and
Symptoms

In 2021, an international group of physicians
with expertise in Down syndrome was convened
to develop clinical and diagnostic criteria for
DSRD (Table 1).22 Individuals with DSRD may
exhibit any combination of symptoms but they
must have a non-tic movement disorder to meet
criteria. This is often in the form of catatonia,
which is prevalent in up to 75% of individuals
with DSRD.

In its currently intended usage, DSRD describes
a symptom-complex rather than a specific etiol-
ogy. The diagnosis of DSRD is called “possible”
when three or more symptom clusters are pres-
ent or “probable” when six or more symptom
clusters are present. This format allows for a
lower threshold to initiate diagnostic investiga-
tions, given the potential therapeutic impact.
These criteria are set for revision in 2027 per the
original study team.

Diagnostic Testing
Recommendations

There are no known biomarkers for DSRD so
no laboratory tests can confirm this condi-
tion. As such, DSRD remains a diagnosis of
exclusion. The study team convened in 2021
has published recommended diagnostic tests
to rule out known conditions which can mimic
DSRD (Table 2).22 These tests are broken down
into two categories: those recommended for
all patients meeting criteria for DSRD and addi-
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tional testing as clinically indicated. Of note,
many of the clinically-indicated tests are also
ones that align with the American Academy of
Pediatrics’ guidelines for the care of adoles-
cents and the GLOBAL Medical Care Guidelines
for Adults with Down Syndrome.1416 Historically,

the yield of serum-based diagnostic testing has
been low in individuals with DSRDM although
important mimics of this condition can be

ruled out including hypothyroidism, metabolic
derangement, anemia, and vitamin deficiencies.
Additionally, cell-based autoimmune encephali-
tis panels (such as those provided through the
Mayo Clinic) can be critical in ruling out more
well-established forms of autoimmune enceph-
alitis such as those associated with anti-NMDAr
autoantibodies.

In individuals with Down syndrome who have
suspected DSRD, an EEG is an important diag-
nostic test to rule out epilepsy and more rare
epileptic conditions, such as Landau-Kleffner
syndrome. This is particularly important given
that the rates of epilepsy are elevated in chil-
dren and young adults with Down syndrome.1718
EEG interpretation can be challenging, however,
as there are high rates of EEG abnormalities in
this population at baseline and the patient may
not have had an EEG at a pre-regression time
point. That said, EEG can be used as an objec-
tive biomarker of improvement should abnormal
EEG patterns resolve.

Magnetic resonance imaging (MRI) using a
high-powered 3-Tesla magnet with and without
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contrast can help rule out structural, inflam-
matory, and cerebrovascular mimics of DSRD.
Additional diagnostic testing can be performed
when appropriate, although the overall yields
on positron emission tomography (PET),
single-photon emission computed tomography
(SPECT) and magnetic resonance spectroscopy
(MRS) have been very low. Spinal imaging and
magnetic resonance angiography are often not
helpful for diagnosing DSRD unless there are
other clinical symptoms such as lower extrem-
ity weakness or transient focal neurological
deficits, respectively. Although neuroimaging in
DSRD has not revealed a sensitive or specific
biomarker to confirm the diagnosis, suscep-
tibility-weighted imaging (SWI) abnormalities
in the basal ganglia (Figure 1) may provide a
diagnostic and therapeutic benefit.1® Multiple
studies have shown that this type of signal
abnormality is associated with up to an 8 times
higher likelihood of response to immunotherapy,
particularly 1VIg.111220 These neuroimaging
findings are thought to be linked with dysreg-
ulated interferon responses as they are also
observed in other interferonopathies such as
Aicardi-Goutiéres syndrome.!®

To diagnose active neuroinflammation, the gold
standard is lumbar puncture. Although difficult
to obtain, this test has become one of the

most important for individuals with suspected
DSRD. While only observed in 17-20% of cases,
the presence of pleocytosis, high total protein,
elevated IgG index, and oligoclonal banding
indicate an active neuroinflammatory process
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and warrant immediate consideration of immu-
notherapy.1'12! The capture rate for this test
appears to be time-dependent with dramatically
lower yield of abnormalities 12 months after
the onset of symptoms,22 emphasizing the
importance of early obtainment. Finally, testing
of cerebrospinal fluid (CSF) with a cell-based
autoimmune encephalopathy panel is critical
for ruling out antibody-mediated autoimmune
encephalitis, as the yield of CSF studies is
superior to serum alone.2224

Mimics

As DSRD is a disease of exclusion, multiple
layers of testing are required to arrive at this
diagnosis.’2 While burdensome, these tests
are necessary to rule out rare neurological and
systemic disorders with phenotypic overlap.z

In a cohort of 266 individuals evaluated for
DSRD, the most frequently-diagnosed neu-
rologic conditions were autism spectrum
disorder (76%), epilepsy (9%), and cerebro-
vascular disease (6%).25 Additional diagnoses
included untreated/diagnosed celiac disease,
hypothyroidism, autoimmune encephalitis and
traumatic brain injury. Of note, clinical features
that were predictive of non-DSRD diagnoses
included focal neurological deficits, early age
at onset (defined as <8 years), discrete spells,
isolated language deficits, and the absence of
bradykinesia and catatonia.2®

Although autoimmune encephalitis has pheno-
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typic overlap with DSRD, multiple studies have
failed to identify a specific antibody in either
serum or CSF that could cause this condition.
As such, DSRD is currently conceptualized as
an inflammatory encephalopathy unique to
individuals with Down syndrome, as opposed to
a form of autoimmune encephalitis.

Given the frequency of diagnostic mimics
presenting for referral, particularly in the setting
of greater knowledge of DSRD in the commu-
nity, use of established diagnostic criteria and
comprehensive testing is critical to arrive at the
correct diagnosis. Psychiatric disorders, given
their symptomatic overlap with DSRD, must

be clinically ruled out by a multi-disciplinary
team.28 For more information on common
psychiatric concerns in individuals with Down
syndrome, see the article, Mental Health: Diagno-
sis and Treatment of Adults with Down Syndrome.

Therapeutics

There is no established treatment for DSRD nor
any completed randomized controlled trials
(RCTs), making multi-disciplinary assessment
critically important.2Z Therapeutic interventions
may be tailored to a combination of both clinical
symptoms (e.g., catatonia) and the results of
neurodiagnostic tests (e.g., EEG, MRI, or lumbar
puncture).28 Regarding the former, consulta-
tion with a psychiatrist who has experience
prescribing psychiatric medications to individ-
uals with developmental disabilities is highly
recommended. Regarding the latter, several
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multi-center studies have demonstrated that
specific neurodiagnostic abnormalities warrant
early immunotherapy use. 11121921

Monitoring for clinical response is complex and
requires a combination of clinical and objective
assessment. Objective assessments include the
Bush-Francis Catatonia Rating Scale (BFCRS),
the neuropsychiatric inventory questionnaire
(NPI-Q), the Clinical Global Improvement

Scale (CGI), and a timed 25-foot walk (25FW).
Measures of adaptive skills like the Vineland-3
Parent/Caregiver form or the Adaptive Behavior
Assessment System-3 can gather information
about adaptive functioning either before regres-
sion or during treatment.

Benzodiazepines

Benzodiazepines, such as lorazepam, are
considered the gold standard for management
of catatonia in any individual and have been pre-
viously demonstrated to be safe and effective
for individuals with DSRD.11122981 Apnecdotally,
doses up to 2 mg three times daily are common.
Monitoring clinical improvement using objective
measures such as the BFCRS can be beneficial.
In two recent multi-center studies, response
rates to lorazepam were as high as 70%.1112

Psychotropic Medications

Selective serotonin reuptake inhibitors

(SSRIs) are commonly used in the treatment

of psychiatric disorders in individuals with
Down syndrome. In DSRD, SSRIs often serve as
adjunct treatments for catatonia (in addition to
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benzodiazepines) as opposed to direct treat-
ments for depression. These medications are
effective and well tolerated.1123233 Anecdotally,
fluoxetine is the most commonly used SSRI,
although fluvoxamine can be considered in
cases where obsessive-compulsive behaviors
are co-morbid or impacting a person’s function.

Antipsychotics

Use of antipsychotics in the management of
DSRD should be limited to individuals with
refractory insomnia, agitation, hallucinations

or delusions, or who may pose a threat to self
or others. Although effective at controlling
symptoms,11123234 thege therapies are not
disease-modifying and may cause significant
side effects. Anecdotally, atypical antipsychot-
ics such as quetiapine, lurasidone, risperidone,
and aripiprazole have been used and titrated to
effect. Having a psychiatrist on the care team
may be beneficial in cases of antipsychotic
use, as these therapies can cause bradykinesia
and other movement disorders. These side
effects can make the existing catatonia worse,
complicating interpretation. As such, it is
prudent to consider alternatives to antipsychot-
ics when appropriate, particularly when treating
insomnia. For insomnia, consider non-SSRI
antidepressants (trazodone), orexin antagonists
(suvorexant), alpha-2 agonists (clonidine/
guanfacine) and non-benzodiazepine hypnotics
(zolpidem, eszopiclone, etc.).
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Immunotherapy

As previously noted, individuals with DSRD and
specific neurodiagnostic abnormalities can be
highly responsive to immunotherapy.11122135-36
Intravenous immunoglobulin (1VIg) is consid-
ered the gold standard immunotherapy for
DSRD at this time and is administered with a
starting dose of 2 g/kg, typically over two days,
with a maintenance dose of 1g/kg monthly
thereafter. Individuals with DSRD often do not
respond to IVIg right away, with a median time
of three months to clinical improvement. In
individuals who respond to Vg, therapy should
be limited to one year after a clinical plateau is
reached, after which the patient can be weaned
off treatment.Z In this study, approximately 50%
of patients were able to wean off IVIg following
one year of clinical stability. In patients failing
this regimen, re-starting IVlg improved symp-
toms once more, although the exact duration of
use after reinitiation remains unknown. While
IVlg appears to be well-tolerated when infused
either at medical centers or at home, one must
remain vigilant for side effects such as anaphy-
laxis, aseptic meningitis, clotting/thrombosis,
and liver enzyme elevations.373#

The use of second-line immunotherapy is
limited currently. Although there are several
studies investigating the efficacy and safety of
therapeutics such as mycophenolate, mofetil,
rituximab, tofacitinib, and azathioprine, more
data are needed.
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Electroconvulsive Therapy (ECT)

The management of medically refractory cata-
tonia may require the use of ECT. This therapy
has shown high efficacy in individuals with
DSRD,13031 particularly those without neurodi-
agnostic abnormalities. Anecdotally, individuals
with DSRD who require ECT often have difficulty
weaning off this therapy, necessitating long
durations of treatment with uncertain side
effects. In response to concerns of long-term
and repeated sedation, some healthcare pro-
fessionals have explored transcranial magnetic
stimulation (TMS).2240

Clinical Trials and Future
Research

At present, there is one clinical trial actively
enrolling individuals with DSRD, who will be
randomized to 12 weeks of lorazepam, IVIg, or
tofacitinib. Other open studies are attempting
to identify clinically meaningful biomarkers for
DSRD and the mechanisms by which DSRD
occurs, so reaching out to centers with special-
ized programs in this area may be beneficial.
For inquiries on research opportunities we
suggest reaching out to the National Down
Syndrome Society (health@ndss.org), the Linda

Crnic Institute (dsresearch@cuanchutz.edu), or
Children’'s Hospital Los Angeles (dsresearch@
chla.usc.edu.edu).

©2025 National Down Syndrome Society

Down Syndrome Regression Disorder 5


https://clinicaltrials.gov/study/NCT05662228?cond=down%20syndrome%20regression%20disorder&rank=1
mailto:health@ndss.org
mailto:dsresearch@cuanchutz.edu
mailto:dsresearch@chla.usc.edu.edu
mailto:dsresearch@chla.usc.edu.edu

CARE /.
DOWN
SYNDI39ME

syndrome society

References

10

Rollin HR. Personality in mongolism with special reference to the incidence of catatonic
psychosis. Am J Ment Defic. 1946;51(2):219-237.

Kent L, Evans J, Paul M, Sharp M. Comorbidity of autistic spectrum disorders in children with
Down syndrome. Dev Med Child Neurol. 1999;41(3):153-158. doi:10.1017/s001216229900033x

Capone GT, Grados MA, Kaufmann WE, Bernad-Ripoll S, Jewell A. Down syndrome and
comorbid autism-spectrum disorder: characterization using the aberrant behavior checklist.
Am J Med Genet A. 2005;134(4):373-380. doi:10.1002/ajmg.a.30622

Starr EM, Berument SK, Tomlins M, Papanikolaou K, Rutter M. Brief report: autism in
individuals with Down syndrome. J Autism Dev Disord. 2005;35(5):665-673. doi:10.1007/
s10803-005-0010-0

Carter JC, Capone GT, Gray RM, Cox CS, Kaufmann WE. Autistic-spectrum disorders in Down
syndrome: further delineation and distinction from other behavioral abnormalities. Am J Med
Genet B Neuropsychiatr Genet. 2007;144b(1):87-94. doi:10.1002/ajmg.b.30407

Ball SL, Holland AJ, Treppner P Watson PC, Huppert FA. Executive dysfunction and its
association with personality and behaviour changes in the development of Alzheimer’s disease
in adults with Down syndrome and mild to moderate learning disabilities. Br J Clin Psychol.
2008;47(Pt 1):1-29.

Dressler A, Perelli V, Bozza M, Bargagna S. The autistic phenotype in Down syndrome:
differences in adaptive behaviour versus Down syndrome alone and autistic disorder alone.
Funct Neurol. 2011;26(3):151-158.

Ji NY, Capone GT, Kaufmann WE. Autism spectrum disorder in Down syndrome: cluster
analysis of Aberrant Behaviour Checklist data supports diagnosis. J Intellect Disabil Res.
2011;55(11):1064-1077. doi:10.1111/j.1365-2788.2011.01465.x

Akahoshi K, Matsuda H, Funahashi M, Hanaoka T, Suzuki Y. Acute neuropsychiatric disorders
in adolescents and young adults with Down syndrome: Japanese case reports. Neuropsychiatr
Dis Treat. 2012;8:339-345. doi:10.2147/NDT.S32767

Santoro SL, Cannon S, Capone G, et al. Unexplained regression in Down syndrome: 35 cases
from an international Down syndrome database. Genet Med. 2020;22(4):767-776. doi:10.1038/
s41436-019-0706-8

©2025 National Down Syndrome Society Down Syndrome Regression Disorder 6



11

12

13

14

15

16

17

18

19

20

21

22

CARE /.
DOWN
SYNDI39ME

syndrome society

Santoro JD, Partridge R, Tanna R, et al. Evidence of neuroinflammation and immunotherapy
responsiveness in individuals with down syndrome regression disorder. J Neurodev Disord.
2022;14(1):35. doi:10.1186/s11689-022-09446-w

Santoro SL, Baumer NT, Cornacchia M, et al. Unexplained regression in Down syndrome:
Management of 51 patients in an international patient database. Am J Med Genet A.
2022;188(10):3049-3062. doi:10.1002/ajmg.a.62922

Santoro JD, Patel L, Kammeyer R, et al. Assessment and diagnosis of Down Syndrome
Regression Disorder: international expert consensus. Front Neurol. 2022;13:940175.
doi:10.3389/fneur.2022.940175

American Academy of Pediatrics: Health supervision for children with Down syndrome.
Pediatrics. 2001;107(2):442-449.

Bull MJ. Health supervision for children with Down syndrome. Pediatrics. 2011;128(2):393-406.

Tsou AY, Bulova P, Capone G, et al. Medical care of adults with Down syndrome: a clinical
guideline. JAMA. 2020;324(15):1543-1556. doi:10.1001/jama.2020.17024

Smigielska-Kuzia J, Sobaniec W, Kutak W, Bo¢kowski L. Clinical and EEG features of
epilepsy in children and adolescents in Down syndrome. J Child Neurol. 2009;24(4):416-420.
doi:10.1177/0883073808324542

Altuna M, Giménez S, Fortea J. Epilepsy in Down syndrome: a highly prevalent comorbidity. J
Clin Med. 2021;10(13):2776. doi:10.3390/jcm10132776

Santoro JD, Khoshnood MM, Jafarpour S, et al. Neuroimaging abnormalities associated with
immunotherapy responsiveness in Down syndrome regression disorder. Ann Clin Transl Neurol.
2024;11(4):1034-1045. doi:10.1002/acn3.52023

Santoro JD, Jafarpour S, Keehan L, et al. Diagnostic abnormalities, disease severity and
immunotherapy responsiveness in individuals with Down syndrome regression disorder. Sci
Rep. 2024;14(1):30865. doi:10.1038/s41598-024-81819-8

Santoro JD, Spinazzi NA, Filipink RA, et al. Immunotherapy responsiveness and risk of relapse
in Down syndrome regression disorder. Trans/ Psychiatry. 2023;13(1):276. doi:10.21203/
rs.3.rs-2521595/v1

Graus F, Titulaer MJ, Balu R, et al. A clinical approach to diagnosis of autoimmune
encephalitis. Lancet Neurol. 2016;15(4):391-404. doi:10.1016/S1474-4422(15)00401-9

©2025 National Down Syndrome Society Down Syndrome Regression Disorder 7



23

24

25

26

27

28

29

30

31

32

33

CARE

DOWN
SYNDI39

syndrome society

Hacohen Y, Wright S, Waters P, et al. Paediatric autoimmune encephalopathies: clinical
features, laboratory investigations and outcomes in patients with or without antibodies to
known central nervous system autoantigens. J Neurol Neurosurg Psychiatry. 2013;84(7):748-
755. doi:10.1136/jnnp-2012-303807

Budhram A, Dubey D, Sechi E, et al. Neural antibody testing in patients with suspected
autoimmune encephalitis. Clin Chem. 2020;66(12):1496-1509. doi:10.1093/clinchem/hvaa254

Santoro JD, Khoshnood MM, Nguyen L, et al. Alternative diagnoses in the work up of Down
Syndrome Regression Disorder. J Autism Dev Disord. 2025;55(6):2085-2091. doi:10.1007/
s10803-023-06057-9

Startin CM, D'Souza H, Ball G, et al. Health comorbidities and cognitive abilities across the
lifespan in Down syndrome. J Neurodev Disord. 2020;12(1):4. doi:10.1186/s11689-019-9306-9

Stredny CM, Hauptman AJ, Sargado S, et al. Development of a multidisciplinary clinical
approach for unexplained regression in Down syndrome. Am J Med Genet A. 2022;188(8):2509-
2511. doi:10.1002/ajmg.a.62870

Santoro JD, Filipink RA, Baumer NT, Bulova PD, Handen BL. Down syndrome regression
disorder: updates and therapeutic advances. Curr Opin Psychiatry. 2023;36(2):96-103.
doi:10.1097/YC0.0000000000000845

Lyons A, Allen NM, Flanagan O, Cahalane D. Catatonia as a feature of down syndrome:
An under-recognised entity? Eur J Paediatr Neurol. 2020;25:187-190. doi:10.1016/j.
ejpn.2020.01.005

Ghaziuddin N, Nassiri A, Miles JH. Catatonia in Down syndrome; a treatable cause of
regression. Neuropsychiatr Dis Treat. 2015;11:941-949. doi:10.2147/NDT.S77307

Miles JH, Takahashi N, Muckerman J, Nowell KP, Ithman M. Catatonia in Down syndrome:
systematic approach to diagnosis, treatment and outcome assessment based on a case series
of seven patients. Neuropsychiatr Dis Treat. 2019;15:2723-2741. doi:10.2147/NDT.S210613

Mircher C, Cieuta-Walti C, Marey |, et al. Acute regression in young people with Down
syndrome. Brain Sci. 2017;7(6):57. doi:10.3390/brainsci7060057

Walpert M, Zaman S, Holland A. A systematic review of unexplained early regression
in adolescents and adults with Down syndrome. Brain Sci. 2021;11(9). doi:10.3390/
brainsci11091197

©2025 National Down Syndrome Society Down Syndrome Regression Disorder 8

ME



34

35

36

37

38

39

40

CARE /.
DOWN
SYNDI39ME

syndrome society

Palumbo ML, McDougle CJ. Pharmacotherapy of Down syndrome. Expert Opin Pharmacother.
2018;19(17):1875-1889. doi:10.1080/14656566.2018.1529167

Cardinale KM, Bocharnikov A, Hart SJ, et al. Immunotherapy in selected patients with Down
syndrome disintegrative disorder. Dev Med Child Neurol. 2019;61(7):847-851. doi:10.1111/
dmcn.14127

Hart SJ, Worley G, Kishnani PS, Van Mater H. Case report: Improvement following
immunotherapy in an Individual with seronegative Down syndrome disintegrative disorder.
Front Neurol. 2021;12:621637. doi:10.3389/fneur.2021.621637

Santoro JD, Nguyen L, Nishimori NA, et al. Safety and tolerability of home Infusions
in Down syndrome regression disorder. Clin Ther. 2025;47(2):e27-€33. doi:10.1016/j.
clinthera.2024.11.023

Santoro JD, Jafarpour S, Khoshnood MM, et al. Safety and tolerability of intravenous
immunoglobulin infusion in Down syndrome regression disorder. Am J Med Genet A.
2024;194(5):63524. doi:10.1002/ajmg.a.63524

Hansbauer M, Wagner E, Strube W, et al. rTMS and tDCS for the treatment of catatonia: a
systematic review. Schizophr Res 2020;222:73e8. doi:10.1016/j.schres.2020.05.028

Brunelin J, Adam O, Favre E, et al. Noninvasive electrical stimulation for psychiatric care in
Down syndrome. Brain Stimulation. 15.3 (2022): 678-679. doi:10.1016/j.brs.2022.04.012

©2025 National Down Syndrome Society Down Syndrome Regression Disorder 9



Table 1: Clinical criteria for the diagnosis of DSRD.

Possible

Category Criteria DSRD
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Probable
DSRD

SBICINKCISIE  Onset of new neurologic, psychiatric, or mixed symptoms Yes
over a period of <12 weeks in previously healthy individual
with Down syndrome

Yes

Clinical 1.Altered mental status or behavioral dysregulation >3
evidence of - Anorexia/decreased oral intake or hyperphagia symptom
neurologic - Confusion/disorientation clusters
dysfunction - inappropriate laughter present
- Encephalopathy
2.Cognitive decline
- Apathy
- Abulia and/or avolition
- Acute memory impairment (including new difficulty
with recall)
3.Developmental regression with or without new autistic
features
- Social withdrawal
- Loss of previously developmental acquired milestones
- Inability to perform activities of daily living
- Stereotypy
- Rigidity around routine changes
- Decreased eye contact
4.New focul neurologic deficits on exaamination and/or
seizure
5.Insomnia or circadian rhythm disruption
6.Language deficits
- Expressive and/or receptive aphasia
- Global aphasia (mutism)
- Whispered speech
7.Movement disorder (excluding tics)*
- Catatonia
- Bradykinesia
- Freezing
- Gait disturbance
8.Psychiatric symptoms
- Anxiety
- Delusions or hallucinations
- Obsessive compulsive tendencies
- Aggression/agitation

>6
symptom
clusters
present

Exclusion of Reasonable exclusion of alternative causes of regression Yes
other etiologies including other systemic and central nervous system

disorders. Other primary psychiatric disorders are also

considered exclusionary.

Yes

* Must be included as one of the symptom clusters for possible or probable diagnosis.
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Table 2: Diagnostic testing for individuals with suspected DSRD.

Diagnostic Imaging

Blood tests

Urine tests

All patients

As clinically indicated

Brain MRI with and without
gadolinium contrast on a 3T scanner

MRI spine with and without contrast PET/
SPECT imaging

MR angiography of the head and neck
MR spectroscopy

Ammonia

CBC w/differential

CMP

ESR

CRP

Lipid panel HbAlc

B12 level

Vitamin D 25-OH level

TSH w/reflex T4

TPO antibodies
Anti-thyroglobulin stimulating
hormone receptor

ANA Celiac serology or panel
Cell-based autoimmune encephalitis
panel

Infections testing 2P

dsDNA

Complement 3 and 4

Immunoglobulin levels

Cytokine panel

Celiac panel

ASO

Anti-DNAse B

Vitamin B1 level

Methylmalonic acid

Vitamin B6 level

Iron level, TIBC, and Iron Saturation
Selenium level

Heavy metal screen (lead, manganese,
mercury, zinc, nickel, thallium)

Myelin oligodendrocyte glycoprotein (MOG)
antibodies (if not covered in cell-based panel)
Lactate

Advanced biochemical profiing
(neurometabolic disorder evaluation)
Fragile X testing

Chromosomal Microarray

Whole exome sequencing

n/a

Urinalysis with reflex culture

Urine toxicology

Total porphyrin and porphobilinogen
Organic acids

Acylglycines

Glycosaminoglycans
Oligosaccharides

Sialic acid
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Lumbar puncture Cell count with differential Infectious testing @°
Total protein Opening Pressure
Glucose Neopterin
Gram stain and culture Angiotensin converting enzyme (ACE)
IgG index Lactate
Oligoclonal bands Pyruvate
Cell-based autoimmine encephalitis  CSF amino acids
panel Alpha aminoapidic semialdehyde

Folate receptor antibody assay
5-Methyltetrahydrofolate
Tetrahydrobiopterin

Neurotransmitter metabolites (homovanillic
acid, 3-0-methyl-dopa, and 5-hydroxyindole
acetic acid)

Pyridoxal 5'-phosphate

Sialic acid

Succinyladenosine

Sepiapterin and dihydrobiopterin
Amyloid-beta 42/40

Phosphorylated tau
SETe eIl elTo s of] 10l Routine (60 min) EEG Prolonged EEG (4-6 h)
Overnight EEG (24+ h)
Other testing n/a Polysomnogram (OSA evaluation)

Audiogram (hearing evaluation)
Neurocognition assessment

2 Potential bacterial/protozoal infectious testing: Borrelia burgdorferi, HIV, Listeria monocytogenes,
Mycoplasma pneumoniae, Mycobacterium tuberculosis, Treponema pallidum.

b Potential viral infectious testing: adenovirus, enterovirus, Epstein-Barr virus, herpes simplex virus 1 and
2, human herpes virus 6 and 7, influenze virus A and B, John Cunningham virus, measles, rabies, varicella
zoster, west Nile virus and other region-dependent viral testing.
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Figure 1: Two examples (A and B) of axial susceptibility-weighted images of bilateral basal ganglia
abnormalities observed in individuals with Down Syndrome Regression Disorder. White arrows point
to the areas of SWI signal abnormality. 2
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