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Neuroimmunological diseases are complex. Testing for them shouldn’t be.  
We make advanced neuroimmunology testing more accessible and 
actionable. When you need to know more, you’ll find more here.

At Quest Advanced™ 
Neurology, everything 
we do is about our 
commitment to the 
patient as a person. 

Neuroimmunology testing through Quest Diagnostics

Why Quest Diagnostics   |   Overview   |   Comprehensive test portfolio

Expansive test menu
    •   Neuroimmunology testing is performed  

only at Quest facilities to ensure test quality  
and performance

    •   Over 40 neurologic antibodies available

Wide-ranging medical expertise
    •   Over 650 medical and scientific experts on staff

    •   Available for one-on-one consultations

Single antibody test offerings
    •   Over 40 antibodies that can be ordered 

individually

Gold standard methodologies
    •   Target tissues and/or cells are specifically 

selected for optimal diagnostic detection 

    •   Methodologies include CBA, RIA, and line blot

Extensive health plan coverage
    •   Participating provider with most major  

health plans, including traditional Medicare 
and Medicaid

    •   UnitedHealthcare® Preferred Lab  
Network provider

Access to 2,200 Patient Service Centers (PSCs)
    •   Convenient locations for specimen collection

    •   Walk-in and appointment scheduling to 
promote patient compliance 

Provider: Patient:

Practice:

EHR integration
    •   Interfaces with over 600 EHR systems,  

more than any other lab company
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When patients present with a range of 
neurological symptoms, it can be difficult 
to identify what is causing them and 
select the best treatment. In most cases, 
early detection and prompt therapy can 
improve patient outcomes.1 

Quest Diagnostics is commited to 
delivering neuroimmunological diagnostic 
solutions built around a data-driven 
selection of neuronal-specific antibodies 
known to be associated with specific 
conditions and diseases.

Autoantibody testing  
services for autoimmune 
neurology disorders

Comprehensive testing may:

• Identify idiopathic neurological disease in the 
absence of a tumor

• Identify a malignancy early to optimize treatment 
and help improve outcomes

• Inform targeted immunosuppressive therapy for 
immunological disease

Knowing where to look first

Patients often manifest a variety of clinical 
syndromes that can be caused by one or more 
autoantibodies. To complicate the evaluation,  
a given autoantibody can exhibit a variety of 
clinical appearances and a given neurological 
presentation can often be caused by several 
different autoantibodies. The complexity of the 
neurological system and the absence of a 
specific clinical presentation make it difficult  
to know where to look first. 

In a clinical study involving over 
16,700 neurological autoantibodies, 
approximately 50% tested positive 
for autoantibodies other than those 
included in the initial testing order.2

By screening patients for multiple 
autoantibodies, the detection rate for 
diagnostically relevant autoantibodies 
increased by 87%, compared to single 
testing of requested analytes.2

46.6%

53.4%

positive for  
unrequested  
parameters

positive for  
requested  
parameters
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Clinical neuroimmunology testing is a rapidly 
growing field driven by the increasing numbers 
of newly discovered neural autoantibodies.

It is important to test for these antibodies as 
many are associated with treatable 
neurological diseases. Autoantibody-
mediated neuroimmunological disorders can 
arise from tumors, genetic predisposition, or 
even infections such as polyneuropathy 
disorder and Guillain-Barré syndrome (GBS) 
(which can result from the Zika virus).

When a patient presents with symptoms 
suggesting a CNS autoimmune disorder, early 
identification of antibodies can help direct 
therapy in patients likely to improve with 
treatments such as immunotherapy.

Movement disorders Autoimmune ataxia, epilepsy, chorea

Neuromuscular disorders Myasthenia gravis, Lambert-Eaton

Neuro-oncology
Paraneoplastic neurological 
syndrome (PNS)

Brain function disorders
Autoimmune dementia, 
encephalopathy

Demyelinating
Multiple sclerosis (MS), neuromyelitis 
optica (NMO), myelin oligodendrocyte 
glycoprotein (MOG)

Peripheral nervous 
system (PNS) disorders

Guillain-Barré syndrome (GBS), 
peripheral and sensory neuropathies

Quest Diagnostics is your source for neuroimmunological testing with expanded offerings 
for several autoimmune neurological disorders

Table 1 Autoimmune neurological disorders

Table 2 ICD-10 codes*

ICD code Symptom description

CNS disorders

G62.9 Polyneuropathy, unspecified

G60.9
Hereditary and idiopathic 
neuropathy, unspecified 

R20.2 Paresthesia of skin

M62.81 Muscle weakness (generalized)

R20.9
Unspecified disturbances  
of skin sensation

R41.3 Other amnesia

R27.0 Ataxia, unspecified 

G60.3 Idiopathic progressive neuropathy

R20.0 Anesthesia of skin

R53.83 Other fatigue

R26.9
Unspecified abnormalities  
of gait and mobility

G13.0
Paraneoplastic neuromyopathy  
and neuropathy

D49.9
Neoplasm of unspecified behavior 
of unspecified site

ICD code Symptom description

Neuromyelitis optica spectrum disorders

G36.0 Neuromyelitis optica [Devic]

G35 Multiple sclerosis

R42 Dizziness and giddiness

G95.9 Disease of spinal cord, unspecified

Z79.899
Other long term (current)  
drug therapy

E78.5 Hyperlipidemia, unspecified

G37.9
Demyelinating disease of central 
nervous system, unspecified

M12.9 Arthropathy, unspecified

G37.3
Acute transverse myelitis in 
demyelinating disease of central 
nervous system

H46.9 Unspecified optic neuritis

E53.8
Deficiency of other specified  
B group vitamins

G04.90
Encephalitis and encephalomyelitis, 
unspecified

E77.9
Disorder of glycoprotein 
metabolism, unspecified

E77.8
Other disorders of glycoprotein 
metabolism

E77.1 Defects in glycoprotein degradation

E74.00
Glycogen storage disease, 
unspecified

ICD code Symptom description

Myasthenia gravis 

H53.2 Diplopia

G70.00
Myasthenia gravis without  
(acute) exacerbation

G70.01
Myasthenia gravis with  
(acute) exacerbation

M62.81 Muscle weakness (generalized)

H02.409
Unspecified ptosis of  
unspecified eyelid

H02.403 
Unspecified ptosis of  
bilateral eyelids 

H02.402 Unspecified ptosis of left eyelid 

H02.401 Unspecified ptosis of right eyelid 

R53.1 Weakness

E03.9 Hypothyroidism, unspecified

*  This list of commonly submitted diagnoses is intended 
to assist ordering physicians in providing ICD-10-CM 
codes. This is not a comprehensive list and an ICD-10-
CM book should be used as the official reference. 

    Note: Diagnoses must always be documented in the 
patient’s medical record. The ultimate responsibility 
belongs to the ordering physician to correctly assign 
the patient’s diagnosis based on the patient’s history, 
symptoms, and medical condition.
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This figure was developed by Quest Diagnostics based 
on references 3 to 13. It is provided for informational 
purposes only and is not intended as medical advice. A 
physician’s test selection and interpretation, diagnosis, 
and patient management decisions should be based on 
his/her education, clinical expertise, and assessment 
of the patient.

Figure 1 Paraneoplastic Antibody Evaluation with Reflex to Titer and Line Blot, Basic (Test Code 93876) Panel 
See Table 3 (page 8) for interpretations

Patient with suspected paraneoplastic neurological syndrome

PCA2 positive by tissue IFA
Encephalomyelitis,  
cerebellar degeneration

≥1:40PCA2 titer

Positive

Striated muscle 
antibody positive

Myasthenia gravis or thymoma

Line blot, 
quantitative

See Table 3 (page 8) for interpretation

NMO antibody suggested by  
tissue IFA pattern

Neuromyelitis opticaPositive

≥1:40
Striated muscle 
antibody titer

Aquaporin 4 (NMO)

•  gAChR

•  VGCC (N-type)

•  VGCC (P/Q-type)

•  VGKC positive

Reflex tests
Paraneoplastic Antibody Evaluation with  
Reflex to Titer and Line Blot, Basic

•  AGNA/SOX1

•  amphiphysin

•  ANNA1

•  ANNA2

•  CRMP5/CV2

•  GAD65

ANNA3 positive by tissue IFA
Encephalomyelitis or  
sensory neuropathy

≥1:40ANNA3 titer

•  PCA1

•  PCA2

•  PCA-Tr (DNER) 

positive, 
indeterminate, or  
suggested by IFA

•  AMPAR

•  GABABR

•  NMDAR 

suggested by tissue IFA

AChR binding 
antibody positive 
or equivocal
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Paraneoplastic and other CNS disorders

Paraneoplastic neurological syndromes (PNS) are a  
set of degenerative autoimmune disorders due to the 
remote effects of cancer. Identification of a specific 
paraneoplastic antibody can guide the search for an 
underlying malignancy.

Early detection and quick treatment can make a 
difference in patient outcomes

The positive identification of specific antibodies can  
help direct therapy to improve patient outcomes, avoid 
treatment that may harm the patient, and/or aid in early 
detection and treatment of cancer.

Paraneoplastic antibodies

In a majority of PNS, the neurological symptoms appear 
before the cancer has been identified. Identification  
of paraneoplastic antibodies can direct the search for  
an underlying cancer, increasing the likelihood of making  
an early diagnosis of the tumor and treating the  
neurological symptoms.

Other CNS autoantibodies

Immunotherapy and other treatments have been 
successful in patients with antibodies against LGI1, 
CASPR2, VGKC, NMDA (NR1), and GAD65. Early detection 
may enable better outcomes.1

AChR modulating 
antibody Positive Myasthenia gravis

Cerebellar degeneration, 
encephalomyelitis/limbic 
encephalitis, sensory neuropathy,  
chorea, or optic neuritis

Positive
CRMP5 / CV2 
line blot

•  AMPAR1

•  AMPAR2

•  GABABR

•  NMDAR 

(CBA)

Encephalomyelitis or  
limbic encephalitis

Encephalitis with psychiatric 
manifestations, seizures, dyskinesias, 
dystonia, and autonomic instability

NMDAR positive

AMPAR1, AMPAR2,  
or GABABR positive

Tissue IFA

Paraneoplastic algorithm   |   Comprehensive panel algorithm   |   Para antibodies and associated cancers
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This figure was developed by Quest Diagnostics based on references 8, 12, 14, and 15. It is provided for informational purposes only and is not intended as medical advice.  
A physician’s test selection and interpretation, diagnosis, and patient management decisions should be based on his/her education, clinical expertise, and assessment of the patient.

Figure 2 Paraneoplastic Antibody Evaluation with Reflex to Titer and LB, Basic, CSF (Test Code 94536) Panel 
See Table 3 (page 8) for interpretations

Patient with suspected paraneoplastic neurological syndrome

ANNA3 titer

≥20 pmol/L
Neuronal (V-G) K+ 
Channel Ab, CSF

Positive (signal 
intensity ≥11)

Line blot, 
quantitative

PCA2 positive by tissue IFA ≥1:10PCA2 titer

NMO antibody suggested by tissue 
IFA pattern

Positive

ANNA3 positive by tissue IFA

Reflex tests

Paraneoplastic Antibody Evaluation with  
Reflex to Titer and LB, Basic, CSF

Aquaporin 4 (NMO),  
titer

≥1:10

Positive (any test)

•  AMPAR1

•  AMPAR2

•  GABABR

•  NMDAR1

•  AGNA/SOX1

•  amphiphysin

•  ANNA1

•  ANNA2

•  CRMP5/CV2

•  VGKC

•  LGI1

•  CASPR2 

antibody suggested by tissue IFA 
pattern

•  CASPR2

•  LGI1 

suggested by 
tissue IFA

•  GAD65

•  PCA1

•  PCA-Tr (DNER) 

positive, 
indeterminate, or  
suggested by IFA
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Encephalitis with psychiatric 
manifestations, seizures, 
dyskinesias, dystonia, and 
autonomic instability

CASPR2 or LGI1 titer 
≥1:10

Titer for positive 
antibody

AMPAR1, AMPAR2, 
GABABR titer ≥1:10

Encephalomyelitis or limbic 
encephalitis

NMDAR1 titer ≥1:10

Limbic encephalitis, neuromyotonia,  
or Morvan syndrome

Encephalomyelitis or sensory neuropathy≥1:10

Neuromyelitis 
optica

Encephalomyelitis, cerebellar degeneration

See Table 3 (page 8) for interpretation

See Table 3 (page 8) for interpretation

Aquaporin 4 (NMO),  
CBA

•  AMPAR1

•  AMPAR2

•  GABABR

•  NMDAR1

•  CASPR2

•  LGI1 

(CBA)

Tissue IFA

Paraneoplastic algorithm   |   Comprehensive panel algorithm   |   Para antibodies and associated cancers



Figure 3 Autoimmune Neurology Antibody Comprehensive Panel with Reflexes, Serum (Test Code 93888) 
See Table 3 (page 8) for interpretations
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Neurology 
Antibody Screen, 
IFA with Reflexes

Neurology 
Antibody, Line 
Blot with Reflex

Neurology 
Antibody,  
CBA, IFA with 
Reflexes

DPPX Receptor Antibody, CBA, IFA 
(VGKC associated protein)

Striated Muscle Ab Screen

Acetylcholine Receptor  
Binding Antibody

Acetylcholine Receptor Ganglionic (Alpha 3) Antibody

Voltage-Gated Calcium Channel (VGCC) Type P/Q Antibody

Voltage-Gated Calcium Channel (VGCC) Type N Antibody

Voltage-Gated Potassium Channel (VGKC) Antibody

Reflex testsAlways performed

• IFA Observation(s)

• ANNA1 (Hu) Abs, IFA

• ANNA2 (Ri) Abs, IFA

• ANNA3 Abs, IFA

• PCA1 (Yo) Abs, IFA

• PCA2 Abs, IFA

• PCA-Tr Abs, IFA

•  AGNA/SOX1 Abs, IFA

•  Amphiphysin Abs, IFA

•  CRMP5/CV2 Abs, IFA

•  GAD65 Abs, IFA

• Ma2/Ta Abs, IFA

• Myelin Abs, IFA

•  Aquaporin 4 (NMO) 
Abs, IFA

• ANNA1 (Hu) Abs, LB

• ANNA2 (Ri) Abs, LB

• PCA1 (Yo) Abs, LB

• Ma2/Ta Abs, LB

• CRMP5/CV2 Abs, LB

• Amphiphysin Abs, LB

• GAD65 Abs, LB

• Recoverin Abs, LB

• AGNA/SOX1 Abs, LB

• Titin Abs, LB

• Zic4 Abs, LB

•  PCA-Tr (DNER) Abs, LB

• NMDAR1 Abs, CBA

• AMPAR1 Abs, CBA

• AMPAR2 Abs, CBA

• GABABR Abs, CBA

• LGI1 Abs, CBA

• CASPR2 Abs, CBA

If tissue IFA pattern suggests 
ANNA3

If tissue IFA pattern suggests 
PCA2

If positive

If positive

If positive

If tissue IFA pattern suggests 
NMO-5-IgG

If tissue IFA pattern suggests 
Myelin

If DPPX Abs, CBA is positive

If Striated Muscle Antibodies  
is positive

If Acetylcholine Receptor 
Binding Antibody is negative

If Acetylcholine Receptor 
Binding Antibody is equivocal

If Acetylcholine Receptor 
Binding Antibody is positive

If tissue IFA pattern  
suggests PCA-Tr 

AND 

Line blot shows DNER negative

AND 

Line blot shows Yo negative

Neuronal Nuclear Antibody Type 
3 (ANNA-3), Titer

Aquaporin-4 (AQP4) 
Antibody (IgG), CBA, 
IFA, Titer

MAG-SGPG Antibody 
(IgM), EIA

Myelin-Associated 
Glycoprotein (MAG) 
Antibody (IgM), EIA

PCA-Tr (DNER) Antibody,  
CBA, IFA, Titer

Purkinje Cell Cytoplasmic 
Antibody Type 2 (PCA-2), Titer

Aquaporin-4 (AQP4) 
Antibody (IgG), CBA, IFA

MAG Antibody (IgM), 
Western Blot

MAG Antibody (IgM), 
Western Blot

Purkinje Cell 
Cytoplasmic Antibody 
Type Tr (DNER), CBA, IFA

If NMDAR1 Abs, CBA is positive

If AMPAR1 Abs, CBA is positive

If AMPAR2 Abs, CBA is positive

If GABABR Abs, CBA is positive

If LGI1 Abs, CBA is positive

If CASPR2 Abs, CBA is positive

NMDAR1 Antibody, CBA, IFA, Titer

AMPAR1 Antibody, CBA, IFA, Titer

AMPAR2 Antibody, CBA, IFA, Titer

GABABR Antibody, CBA, IFA, Titer

LGI1 Antibody, CBA, IFA, Titer

CASPR2 Antibody, CBA, IFA, Titer

DPPX Antibody, CBA, IFA, Titer

Striated Muscle Ab, Titer

Acetylcholine Receptor 

Modulating Antibody

Acetylcholine Receptor 

Blocking Antibody

Paraneoplastic algorithm   |   Comprehensive panel algorithm   |   Para antibodies and associated cancers
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Table 3 Para antibodies and associated cancers and clinical significance

Associated neurologic syndromeª Associated tumor or cancer type

Autoantibody 
targetª A

u
to

n
om

ic
 n

eu
ro

p
at

hy

B
ra

in
st

em
 e

n
ce

p
h

al
it

is
/ 

op
so

cl
on

us
-m

yo
cl

on
us

C
er

eb
el

la
r d

eg
en

er
at

io
n

LE
/e

n
ce

p
h

al
om

ye
lit

is

LE
M

S

M
ya

st
h

en
ia

 g
ra

vi
s

N
eu

ro
m

ye
lit

is
 o

p
ti

ca

N
eu

ro
m

yo
to

ni
a

S
en

so
ry

 n
eu

ro
p

at
hy

S
ti

ff
 p

er
so

n

O
th

er

B
re

as
t c

an
ce

r

H
od

gk
in

 ly
m

p
h

om
a

Lu
ng

 c
an

ce
r

O
va

ri
an

 c
an

ce
r

P
ro

st
at

e 
ca

n
ce

r

R
en

al
 c

el
l c

an
ce

r

S
C

LC

Te
st

ic
ul

ar
 t

um
or

Th
ym

om
a

O
th

er

AChR • °
AGNA/SOX1 • • • • • °
AMPAR • • • • • •
Amphiphysin • • • ° • °
ANNA1 (Hu) • • • • • • • • • °

bladder, 
gastrointestinal, 
pancreas

ANNA2 (Ri) • • ° ° • gynecological

ANNA3b • • •
Aquaporin 4 (NMO) • • •
CASPR2 • • •c ° melanoma

CRMP5/CV2 • • • • •c ° °
DPPX •
GABABR • •d °
gAChR • • •c • • • • • •

gastrointestinal,
lymphoid,
melanoma,
bladder

GAD65 • • • • • • • pancreatic,
thymic

LGI1 • • • nonmelanoma 
skin, colon

Ma2/Ta • • • °
MAG • MGUSd

NMDAR1 •c °d •d

PCA1 (Yo) • • °
PCA2b • • • •
PCA-Tr (DNER) • °
Recoverin •c °
RyR • °
Striated muscle • °
Titin • °
VGCC, N-type • °
VGCC, P/Q-type • • °
VGKC • • •c • •
Zic4 • °

°  Indicates tumor type(s) most frequently associated with the antibody.  
GI, gastrointestinal; LE, limbic encephalitis; LEMS, Lambert-Eaton myasthenic syndrome; MGUS, monoclonal gammopathy of uncertain significance; SCLC, small-cell lung cancer

Paraneoplastic algorithm   |   Comprehensive panel algorithm   |   Para antibodies and associated cancers

a   Autoantibodies and 
syndromes can occur in the 
absence of cancer or a tumor

c   Other reported syndromes: CASPR2, Morvan syndrome; CRMP5/CV2, chorea and optic 
neuritis; gAChR, cortical and neuropsychiatric presentation; NMADR1, encephalitis with 
psychiatric manifestations, seizures, dyskinesias, dystonia, and autonomic instability; 
recoverin, cancer-associated retinopathy; VGKC, Morvan syndrome

d   Notes on cancers: GABABR, lung 
tumor; MAG, MGUS is not cancer 
but can progress to cancer; 
NMADR1, teratoma

b  Case report
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3 reasons to order autoimmune 
encephalitis from Quest Diagnostics

Turnaround time of 3 to 14 
days can help physicians 
make a differential diagnosis 
and initiate appropriate 
treatment.

Cell-based assay (CBA) panel 
is always performed, and 
includes NMDA antibodies 
that are consistent with 
limbic encephalitis.

This panel includes the  
most prevalent encephalitis 
antibodies, including Ma2/Ta.

Autoimmune encephalitis

Autoimmune encephalitis is a relatively new category  
of immune-mediated disease involving the central  
nervous system.16 It can impair function, and present via  
a subacute onset of memory disturbance, cognitive 
impairment, seizures, psychosis, and a loss of 
consciousness or even coma.

The direct causes of autoimmune encephalitis are 
unknown; it is often accompanied by a paraneoplastic 
disorder or exposure to common bacteria (streptococcus or 
mycoplasma pneumonia, with or without active infection).

Autoimmune encephalitis algorithm

The importance of an early diagnosis

Autoimmune encephalitis can be a difficult clinical 
diagnosis for physicians due to:

• Overlapping clinical, imaging, and laboratory 
features that mimic other disorders

• Symptoms that can appear at various times  
and intensities

Screening tests that can identify the correct 
pathophysiology of autoimmune encephalitis can  
help physicians select an appropriate first-line therapy, 
which often consists of corticosteroids, IV 
immunoglobulin (IVIg), plasma exchange,  
or tumor removal. 

Timely initiation of the appropriate therapy gives 
patients the best chance at a successful recovery.16 
Research shows that 50% of patients with anti-NMDA 
receptor encephalitis show improvement within 4 
weeks of receiving treatment, and 80% of patients have 
partial or complete recovery following treatment.17

A comprehensive testing solution that streamlines  
the path to diagnosis 

The Autoimmune Encephalitis Evaluation panel is built 
on 25 antibodies commonly found in autoimmune 
encephalitis. A 3- to 14-day turnaround can be 
significant, allowing physicians to establish an 
effective treatment protocol and halt the progression 
of devastating symptoms.
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Figure 4 The Encephalitis Antibody Evaluation with Reflex to Titer and Line Blot, Serum (Test Code 94955) consists of 
3 distinct panels, with the appropriate titer reflex if an antibody is positively identified.

• ANNA1 (Hu) Ab, IFA

• ANNA2 (Ri) Ab, IFA

• PCA1 (Yo) Ab, IFA

• AGNA(SOX1) Ab, IFA

• Amphiphysin Ab, IFA

• CRMP5(CV2) Ab, IFA

• GAD65 Ab, IFA

• Ma2/Ta Ab, IFA

• Aquaporin-4 Ab, IFA

•  AChR Ganglionic Ab, RIA*

•  VGCC Type P/Q Ab, RIA*

•  VGCC Type N Ab, RIA*

• VGKC Ab, RIA

ANNA3 Ab, IFA

AMPAR1 Ab, CBA

NMDAR1 Ab, CBA

PCA2 Ab, IFA

AMPAR2 Ab, CBA

Myelin Ab, IFA

PCA-Tr (DNER) Ab, IFA

GABABR Ab, CBA

LGI-1 Ab, CBA

DPPX Ab, CBA

CASPR2 Ab, CBA

Aquaporin 4 Ab, CBA

If tissue pattern 
suggests 1 or more 
of the following 
analytes:

• ANNA1 (Hu)

• ANNA2 (Ri)

• PCA1 (Yo)

• Ma2/Ta

• CV2 (CRMP5)

• Amphiphysin

• AGNA (SOX1)

• GAD65

• DNER

If tissue IFA pattern 
suggests ANNA3

If tissue IFA pattern 
suggests PCA2

If tissue IFA pattern 
suggests myelin

If tissue IFA pattern 
suggests PCA-Tr 
(DNER) and western 
blot DNER negative 
and Yo negative

Tissue IFA panel

CBA panel

RIA panel

Line blot of following 
analytes: 

• ANNA1 (Hu)

• ANNA2 (Ri)

• PCA1 (Yo)

• Ma2/Ta

• CV2 (CRMP5)

• Amphiphysin

• AGNA (SOX1)

• GAD65

• DNER

• Zic4

ANNA3 Titer

PCA2 Titer

DNER, CBA, IFA DNER Titer

MAG-SGPG and 
MAG ELISA

Myelin Antibody, IFA, 
Titer

MAG Western Blot

NMDAR1 Titer > cutoff

AMPAR1 Titer > cutoff

AMPAR2 Titer > cutoff

GABABR Titer > cutoff

LGI-1 Titer > cutoff

CASPR2 Titer > cutoff

DPPX Titer > cutoff

AQP4 Titer > cutoff

Reflex testsAlways performed

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Positive

Autoimmune encephalitis algorithm

* gAChR, VGCC (N-type), VGCC (P/Q type) are not included in the CSF panel: Encephalitis Antibody Evaluation with Reflex to Titer and Line Blot, CSF (Test Code 94958)
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Figure 5 Diagnostic criteria for NMOSD without AQP4 or NMOSD with unknown AQP4-IgG status21

Test is positive

Test is positive

Reflex to titer

Test is negative

Test is negative
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Re-evaluate patient’s 
symptoms and consider 
alternative diagnosis

Neuromyelitis optica spectrum disorder (NMOSD)

What is NMOSD?

Neuromyelitis optica spectrum disorder (NMOSD) is an immune-mediated, 
chronic, and often relapsing inflammatory disease that predominantly 
affects the optic nerve and spinal cord.18 It can sometimes be mistaken for 
multiple sclerosis (MS) because many of the symptoms overlap between 
the 2 diseases.

Suspected NMOSD

Test for AQP4

Test for MOG

NMOSD diagnosis

Check for the presence of at least 2 
of the following characteristics:

• Optic neuritis

• Acute myelitis

• Area postrema syndrome

• Acute brainstem syndrome

•  Symptomatic narcolepsy or acute 
diencephalic clinical syndrome 
with NMOSD-typical diencephalic 
MRI lesions

•  Symptomatic cerebral syndrome 
with NMOSD-typical brain lesions

Must also have the following:

•  At least 1 core clinical 
characteristic must be optic 
neuritis, acute myelitis with 
longitudinally extensive 
transverse myelitis (LETM), or 
area postrema syndrome

•  Dissemination in space (2 or 
more different core clinical 
characteristics)

•  Fulfillment of additional MRI 
requirements, as applicable

Negative tests 
for AQP4 using 
best available 
detection 
method, or 
testing is 
unavailable

Exclusion of 
alternative 
diagnosis

This algorithm is intended as a guide for using Quest Diagnostics laboratory tests for diagnosing neuromyelitis optica spectrum disorder 
(NMOSD), based on Wingerchuck et al, 2015. The algorithm is provided for informational purposes only and is not intended as medical advice. 
A physician’s test selection and interpretation, diagnosis, and patient management decisions should be based on his/her education, clinical 
expertise, and assessment of the patient.

MOG antibody testing can 
provide insight and streamline 
the path to diagnosis and 
treatment

No one clinical characteristic is 
exclusive to NMOSD,21 so it can be 
difficult to make a definitive 
diagnosis. The comprehensive test 
menu from Quest Diagnostics 
includes MOG, AQP4, and reflex 
options that can deliver clear, 
positive identification to help you 
diagnose NMOSD and treat  
patients sooner. 

AQP4 is not the only antibody that 
can play a role in NMOSD. A growing 
body of research indicates that 10% 
to 50% of patients with NMOSD 
often test negative for AQP4,22 and 
15% to 35% of these patients test 
positive for MOG antibodies.18, 20, 23-24

NMOSD attacks generally have a sudden, severe onset, causing 
immediate disability, including blindness and paralysis, while MS 
episodes tend to be more variable or milder, especially in the early 
stages of the disease.

NMOSD patients often simultaneously present with optic neuritis 
and transverse myelitis.18

NMOSD is generally mediated by anti-aquaporin (AQP4) 
antibodies. An AQP4 test is generally negative in MS patients.19

Early diagnosis is critical because treatments that are effective 
for MS or other demyelinating disorders might be ineffective, 
or even harmful, for patients with NMOSD.20 When used in 
conjunction with other clinical testing, the NMO Spectrum 
Evaluation (AQP4 with reflex to MOG) can help physicians make an 
informed diagnosis, and aid in clinical decision management. 
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Figure 6 
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Myasthenia gravis panel 2 with reflex—  
quantitative AChR binding, blocking, modulating antibodies with reflex to MuSK antibody testing

Myasthenia gravis (MG) is an autoimmune disorder characterized by muscle weakness that ranges from mild to severe for 
multiple muscle groups. MG affects approximately 20 per 100,00025 patients and most commonly involves either 
acetylcholine receptors (AChR) or muscle-specific kinase receptors (MuSK) that ultimately inhibit muscle contraction.  
90% have ptosis or diplopia with pupillary involvement. Onset of symptoms is generally gradual but can sometimes be acute 
following viral infection or pregnancy.

Immunological testing for myasthenia gravis (MG)

LRP4 antibodies are detected in a subset of 
MG patients lacking detectable AChR and 
MuSK antibodies. Particularly, LRP4 
antibodies were observed in double 
seronegative ocular MG. LRP4-MG seems to 
present with more mild symptoms. Overall, the 
response of LRP4-MG patients to treatment 
was similar to published responses of AChR-
MG rather than to MuSK-MG patients,29 so 
understanding LRP4 presence can be helpful.

RyR antibodies are found in 13% to 38% of all 
AChR-positive patients. Their presence is 
associated with more severe and late-onset 
MG and can provide a strong indication of 
thymoma. RyR-postive patients may present 
with predominant bulbar and neck weakness, 
non-limb presentation, respiratory symptoms, 
and associated increased cardiac disease risk.
 
The presence of titin is associated with more 
severe and late-onset MG. It can provide a 
strong indication of thymoma and ultimately 
involves the proximal compartment of both 
upper and lower limbs. Titin-positive patients 
may experience pelvic girdle weakness, foot 
drop, and neck weakness and have variable 
degrees of Achilles tendon contractures, 
spinal rigidity, and muscle hypertrophy.30

Quantifying AChR antibodies may be important 
as AChR antibody levels are directly 
proportional to disease severity in the 
population. AChR-positive patients may 
experience limb weakness, ptosis, diplopia, 
dysarthria, or dysphagia. Binding antibodies 
were present in 82% of patients with 
moderate/severe generalized disease; 69% of 
patients with mild, generalized disease; and 
59% of patients with ocular myasthenia.25

In seronegative AChR patients, 30% to 40% 
have antibodies to MuSK.26 Overall, MuSK 
antibodies are seen in approximately 7% to 
10% of all MG patients.26 MuSK antibody-
positive MG patients are also less likely to 
respond to acetylcholinesterase inhibitors 
(AChE), and symptoms may worsen with 
certain medications.27 

MuSK antibody-positive patients may 
experience more pronounced bulbar weakness 
and may have tongue and facial atrophy. It is 
important that MuSK antibody–positive MG 
patients are identified, as one-third of patients 
experience a life-threatening respiratory 
crisis, and long-term immunosuppression is 
the sole treatment.28 Patients who test 
positive for MuSK antibodies are much less 
likely to have thymomas.

Suspected MG patient

AChR negative

Test for AChR
Test for RyR/titin

Test for MuSK/LRP4

Confirmation
of MG diagnosis

If positive, possible thymoma

If positive, MuSK or LRP4 
confirmation of MG diagnosis

AChR positive

AChR LRP4

Titin

RyRMuSK
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Test code Test name Turnaround 
time (TAT) Specimen requirements CPT codes*

Autoimmune encephalitis

94955
Encephalitis Antibody Evaluation with Reflex to Titer and Line Blot, 
Serum (test components listed in algorithm on page 10)

3 to 14 days 6 mL serum preferred (3.5 mL serum 
minimum); collected in red-top tube

86255 (x20), 86341, 
83519 (x4)

94958
Encephalitis Antibody Evaluation with Reflex to Titer and Line Blot, 
CSF (test components listed in algorithm on page 10)

3 to 14 days
6 mL CSF preferred (3.5 mL CSF 
minimum); collected in sterile leak-
proof container

86255 (x20), 83519, 
86341

Neuro-oncology tests

93876
Paraneoplastic Antibody Evaluation with Reflex to Titer and Line 
Blot, Basic (test components are listed in algorithm on page 5)

7 to 14 days Serum; frozen; 
6 mL preferred (3.5 mL minimum)

86255 (×10),  
83519 (×5)

94536
Paraneoplastic Antibody Evaluation with Reflex to Titer  
and LB, Basic, CSF (test components listed in algorithm on page 6)

7 to 14 days 3.8 mL CSF collected in a sterile  
leak-proof container (2.4 mL minimum) 86255 (x10), 86341

93888
Autoimmune Neurology Antibody Comprehensive Panel with 
Reflexes, Serum (test components listed in algorithm on page 7)

7 to 16 days 7 mL (4.5 mL minimum) serum
86255 (x20), 86341 
(x2), 84182 (x11), 
83519 (x5)

Neuromyelitis optica spectrum disorders

90382 Aquaporin-4 (AQP4) Antibody (NMO-IgG), ELISA 6 to 8 days 2 mL serum (0.5 mL minimum) 83516

93893 Aquaporin-4 Antibody (IgG), CBA 7 days

0.5 mL (0.3 mL minimum) serum 
collected in a red-top tube (no gel)  
or CSF collected in a sterile,  
screw-cap container

86255

36952 Myelin Oligodendrocyte Glycoprotein (MOG) Antibody  
with Reflex to Titer, Serum 3 to 7 days 2 mL serum preferred (0.5 mL minimum);  

collected in red-top tube (no gel)
86255 reflex  
to 86256

36954
Myelin Oligodendrocyte Glycoprotein (MOG) Antibody  
with Reflex to Titer, CSF

3 to 7 days 2 mL serum preferred (0.5 mL minimum); 
collected in a screw-cap vial

86255 reflex  
to 86256

38312 NMO Spectrum Evaluation (AQP4 with Reflex to MOG), Serum 7 to 10 days 2 mL serum preferred (1 mL minimum); 
collected in a red-top tube (no gel) 86255

38313 NMO Spectrum Evaluation (AQP4 with Reflex to MOG), CSF 7 to 10 days
2 mL CSF preferred (1 mL minimum); 
collected in a sterile plastic  
screw-cap vial

86255

Myasthenia gravis 

93859 Myasthenia Gravis Panel 2 with Reflex to MuSK Antibody
AChR Binding, Blocking, Modulating Antibody

7 to 14 days 3 mL serum (0.7 mL minimum)
83519 (×3) without 
reflex 83519 (×4) 
with MuSK reflex

206 Acetylcholine Receptor Binding Antibody 1 to 2 days 1 mL serum (0.5 mL minimum) 83519

34459 Acetylcholine Receptor Blocking Antibody 3 to 5 days 1 mL serum (0.5 mL minimum) 83519

26474 Acetylcholine Receptor Modulating Antibody 5 days 1 mL serum (0.5 mL minimum) 83519

18842 MuSK Antibody Test 4 to 7 days 2 mL serum (0.5 mL minimum) 83519

266 Striated Muscle Antibody with Reflex to Titer 5 days 0.5 mL serum (0.1 mL minimum)
86255 (86256 with 
titer reflex)

7550 Myasthenia Gravis Panel 1
AChR Binding, Anti-Striated Muscle Antibody with Reflex

5 days 2 mL serum (0.4 mL minimum)
83519, 86255 (86256 
with titer reflex)

10104 Myasthenia Gravis Panel 2
AChR Binding, Blocking, Modulating Antibody

5 days 2 mL serum (0.7 mL minimum) 83519 (×3)

10211
Myasthenia Gravis Panel 3
AChR Binding, Blocking, Modulating Antibody, Anti-Striated Muscle  
Antibody with Reflex

5 days 2 mL serum (0.8 mL minimum)
83519 (×3), 86255
(86256 with titer 
reflex)

Multiple sclerosis 

17728 Multiple Sclerosis Panel
Myelin Basic Protein, Oligoclonal Bands IgG

4 to 6 days 2.2 mL CSF and 1 mL serum (1 mL CSF 
and 0.5 mL serum minimum) 83873, 83916

37581 Multiple Sclerosis Panel 1 
Albumin IgG, Oligoclonal Bands, IgG Synthesis Rate/Index

3 to 5 days 3 mL CSF and 2 mL serum (1.5 mL CSF 
and 1 mL serum minimum)

82040, 82042,  
82784 (×2), 83916

7085 Multiple Sclerosis Panel 2
Albumin IgG, IgG Synthesis Rate/Index Myelin Basic Protein,Oligoclonal Bands

4 to 6 days 4 mL CSF and 3 mL serum (2 mL CSF and 
1.5 mL serum minimum)

82040, 82042, 
82784 (×2), 83873, 
83916

Table 4 Test ordering information (see Table 5 on page 14 for additional single tests)

*  The CPT codes provided are based on American Medical Association guidelines and are for informational purposes only.  CPT coding is the sole responsibility of the billing party. 
Please direct any questions regarding coding to the payer being billed

   Reflex tests are performed at an additional charge
   Components of panels can be ordered separately
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Test code Test name

Amphiphysin

4674 Recombx® Amphiphysin Antibody Test

ANNA1 (Hu)

37053 Hu Antibody Screen with Reflex to Titer and Western Blot
Includes ANNA1 (Hu) antibody (IFA) with reflex to WB with reflex to titer

37710 Hu Antibody Screen with Reflex to Titer and Western Blot, CSF 
Includes ANNA1 (Hu) antibody (IFA) with reflex to WB with reflex to titer

ANNA2 (Ri) 

10140 Ri Antibody Screen with Reflex to Titer and Western Blot
Includes ANNA2 (Ri) antibody (IFA) with reflex to WB with reflex to titer

90121 Ri Antibody Screen with Reflex to Titer and Western Blot, CSF
Includes ANNA2 (Ri) antibody (IFA) with reflex to WB with reflex to titer

CASPR2

92413 CASPR2 Antibody Test

CRMP5/CV2

4681 Recombx® CV2 Autoantibody Test

DPPX

93891 DPPX Receptor Antibody, CBA IFA

gACHR

93881 Acetylcholine Receptor Ganglionic (Alpha 3) Antibody

GAD65 

92414 GAD65 Neurological Syndrome Antibody Test

LGI1

92416 LGI1 Antibody Test

Myelin and MAG

4639 Myelin Antibody (IgG), IFA

37438 Myelin Associated Glycoprotein (MAG) Antibody (IgM), EIA

37078 Myelin Associated Glycoprotein (MAG)-SGPG Antibody (IgM)

10063 Myelin Associated Glycoprotein (MAG) Antibody, with Reflex to MAG-SGPG and MAG, EIA
Includes MAG antibody (WB) with reflex to MAG-SGPG antibody and MAG antibody (EIA)

NMDAR1 

92394 NMDA Receptor (NR1-subunit) Autoantibody Test

PCA1 (Yo)

90119 Yo Antibody Screen with Reflex to Titer and Western Blot
Includes PCA1 (Yo) antibody with reflex to WB with reflex to titer

90117 Yo Antibody Screen with Reflex to Titer and Western Blot, CSF
Includes PCA1 (Yo) antibody with reflex to WB with reflex to titer

PCA-Tr

93894 Purkinje Cell Cytoplasmic Antibody Type Tr (DNER), CBA IFA

Recoverin

4684 Recombx® CAR (Anti-Recoverin) Autoantibody Test

Titin

92792 Titin Autoantibody Test

VGCC (N-type)

93882 Voltage Gated Calcium Channel (VGCC) Type N Antibody

VGCC (P/Q-type)

34057 Voltage Gated Calcium Channel (VGCC) Type P/Q Antibody 

VGKC

93883 Voltage-Gated Potassium Channel (VGKC) Antibody 

Zic4

4689 Recombx® Zic4 Antibody Test

Table 5 Test ordering information
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