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Case discussion

1. CASE OF COMPRESSIVE MYELOPATHY DUE TO HYPERTROPHIC PACHYMENINX
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Assessment

» r/o spinal cord tumor, Lt C4-6

» Abnormal FDG uptake in PET scan

» Pharynx, cervical lymphatics, C4-6 spine, Rt pleura, clavicle, iliac bone,

Lt. 7! rib and intercostal space

» r/olymphoma, r/o hypopharyngeal cancer



Hospital course

» 2016.09.07-2016.09.09 Dexa |V (steroid pulse)

» 2016.09.17 progression of neuropathic pain, left upper extremity

weakness

» 2016.10.04 both palatine tonsillectomy A| &4

» No evidence of malignancy

» Chronic active inflammation with diffuse infiltrated lymphoplasma cells

and neutrophils.




Hospital course
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Hospital course

» 2017.01.08 tumor removal &5t &2l < A|EE Dexamethasone IV A|&tat

» 2017.01.09 Total removal of spinal cord tumor was done



Hospital course

» 2017.01.12 Lt anterior shin skin biopsy (skin lesion site)
» Perivascular lymphocyfic infiltration, mild
» No evidence of psoriasis, vasculitis, and panniculitis

» |gG4: negative
» 2017.01.16 Ajgte|atat MMat/H =




Physical examination (2017.01)

Right Left » Rhomberg test (+) / Tandem gait

Shoulder ) Ny
abduction IhSTObIhTy ++

Elbow flexion (C5)
» DIR

Wrist extension (C6)

) B+ [+ T) ++/++, BRJ ++/++
Elbow extension

(C7)
Wrist flexion

p KJ++/++, AJ ++/++

Finger flexion (C8) » Pathologic reflex

(Fm;er Abduction » Babinski's reflex (-/-)

» Hoffman sign (+/+)

» Ankle clonus (+-/+)



Serologic evaluation

» 1gG: 1314 (NR: 600-1600 mg/dl)

» 1gG4: 10.8mg/dl (less than 134mg/dl)

» FANA in 1:40 positive
» ANCA : negative

» Anti-SSA/SSB : both negative



EMG/NCS
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EMG/NCS

Needle EMG

i
= Spontaneous MUAP | Recruitment | (RT C5‘6‘7, LT C5‘6‘7‘8)

Bilateral cervical polyradiculopathy
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Hospital course

Prednisolone
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Recurred sympitoms

» 2022.08.02 Lt forearm extensor side pain was reported.
» 2022.09.04 abrupt onsetl| Lt upper extremity weakness 24 gt

» 2022.09.07 8= WRASIH C-spine MRI & B 2.
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CSF analysis

» RBC:7/uL

» WBC: 32/uL

» PMN: 8%

» Lymphocyte: 84%

» Neoplastic Cells: Negative
» ADA:2.5I1U/L

» Glucose: 60 mg/dL (serum:

» Protein: 55.3 mg/dL (WNL: 20~40)



Hospital cou

> 22.09.14 C4-5-



Blopsy of resected fumor

Dense infiltration by small inflammatory cells with storiform fibrosis




Blopsy of resected fumor

Left: IgG staining, Rt: IgG4 staining X400, less than 40%, more than 10 cells/HPF




Comprehensive diagnostic criterio
for IgG4-RD

» 1. Clinical or radiologic feature (+)

» 2.Serum IgG4 over 135mg/dl (-)

» 3. Histologic feature
» Dense lymphocyte and plasma cell infiltration with fibrosis (+)

» Ratio of IgG4-positive plasma cells / IgG-positive cells greater than 40% and
the number of IgG4 positive plasma cell greater than 10 per HPF (+)

» Typical tissue fibrosis, particulary storiform fibrosis, or obliterative phlebitis.

» 1+3°2 = probable IgG4-RD
» IgG4 Related pachymeningitis




Final assessm

» |gG4 RD as
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Before Therapy

|gG4 related disorder

» Dr. Hideki Haomano first described in 2001 in 20

patients with sclerosing cholangitis.

TABLE 1. AGE, SEX, AND SERUM [MMUNOGLOBULIN
Norm BJECTS AND PATIENTS WITH

PATIENTS WITH
NormaL Suesects  ScLerosING PaNcreaTms
(N=20) (N=20)

6l +11

Male sex — no

Serum IgGl — mg/dl
Single radial immunodiffusion

Serum IgG2 — mg/dl
Single radial immunodiffusion

Serum IgG3 — mg/dl
Single radial immunodiffusion
ELISA

Serum IgG4 — mg/dl

gle radial immunodiffusion

ELISA

Serum IgA — mg Al

Serum IgM —m

Serum IgE — IU,

*Plus—minus values are means *=SD. ELISA denotes enzyme-linked immunosorbent assay.
{The Mann—Whitney test was used to cakulate two-sided P values.
1A turbidimetric immunoassay was used to measure serum [gA and IgM concentratio

§$An enzyme-linked immunosorbent assay was used to measure serum IgE concentrations To con-
vert values to micrograms per liter, multiply by 2.4.




Epidemiology

» Typical patents; middle aged to elderly man
» Assumed very rare.

» Poorly described due to recent recognition.



Clinical Symptoms

» Dependent on the affected organ
» Autoimmune pancreatitis
» Lung, thyroid
» Lacrimal and salivary gland
» CNS involvement
» Organ swelling and compression symptomes.

» Could be misdiagnosed as tumorous conditions



h Mahajan VS, et al. 2014. A Mahajan VS, et al. 2014.
| Annu. Rev. Pathol. Mech. Dis. 9:315-47 u. Rev. Pathol. Mech. Dis. 9:315-47




DIAgNOSIS

» |In early days, diagnosis is dependent on the incidental pathological

findings of lesions with suspected malignancy.

» Lymphoplasmacytic infiltrate, storiform fibbrosis, obliterative phlebitis,

and dramatic IgG4+ plasma cell infiltrate.



Pathology of affected organ

a) |IgG4-related sialadenitis. The salivary gland is
extensively infiltrated by inflammatory cells,
which consist of lymphocytes and plasma
cells.

b) IgG4-related sialadenitis. A moderate
number of eosinophils are present. H&E, 400.

c) lgG4-related orbital disease. IgG4-related
disease typically shows an irregularly whorled
pattern of fibrosis (storiform fibrosis).

d) Type 1 autoimmune pancreatitis (IgG4-
related pancreatitis). The vein (*) is
completely obliterated byaggregated
inflammatory cell infiltration (obliterative
phlebitis).

Deshpande et al, Modern Pathology (2012) 25, 1181-
1109



Pathology of affected organ

e. obliterated vein is only seen on the elastin stain,
100.

f. Type 1autoimmune pancreatitis (IgG4-related
pancreatifis). The vein shows transmural infiltration by
inflammatory cells, but is not associated with luminal

obliteration.

Immunostaining for IgG and IgG4 in IgG4-related
dacryoadenitis. The maijority of IgG-positive plasma
cells (a) appear positive for IgG4 (b). (a) IgG
immunostaining and (b) IgG4 immunostaining, both
at x200.

T A

Deshpande et al, Modern Pathology (2012) 25, 1181-
1109



Pathophysiology

Pathogens

Allergens -
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Mahajan VS, et al. 2014.
Annu. Rev. Pathol. Mech. Dis. 9:315-47




Pathophysiology of IgG4 RD

» What is igG4 subtype?
» Antibody class switching in plasma cells

» What are the friggering factors to generate a certain isotypee¢



Antibody Subtypes
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9G4 class subtype

Weak disulfide bonding between heavy chain
Fab arm exchange

Low affinity and activating ability of complement
Known as inhibitory immunoglobulin

Bispecific antibodies could potentiate the

Large immune complexes not easily eradicated.

Interchain Intrachain
- ] IgG1 IgG2 IgG3 IgG4

Complement fixation +++ + +++
Activating FcyR binding  ++ ++ +
Inhibitory FcyR binding  ++ ++ ++

+ +

)i Tig N -
n

IgG4 Fab arm exchange generates bispecific antibodies

S
v A
\)
i. Bispecific antibodies with ii. Bispecific antibodies without

functional monovalency: functional monovalency:
nonprecipitating immune complexes potentially large immune complexes

Mahajan VS, et al. 2014.
Annu. Rev. Pathol. Mech. Dis. 9:315-47




C | O S S SWI -I-C h I n g The arrangement of Ig heavy chain constant regions in man
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Cytokines are key elements

aive B-cell

IgG4 class -switch

Activated B-cell/
Plasmablast

TGF-B Perforin

IFN-y

Granzyme A/B

Fibroblast

Plasma cell

AP

Epithelial cell

: IgG4: autoreactive?

IL-4: IgG4 class switching

Chronic inflammation
IL-10:
IgG4 upregulation

IgE down regulation

TGF-b: Fibrosis



Pathophysiology

» Potential external stimuli? ; Unknown

» Genetic traite : Might be.

» Unknown

» Chronic inflammation and class switching to IgG4



DIAgNOSIS

» 2011 Comprehensive diagnostic criteria for IgG4-RD
» 2019 ACR/EULAR classification criteria

» 2020 Revised comprehensive diagnostic criteria for IgG4-RD



2019 ACR/EULAR classification
criteria

Etep 1. Entryr criteria

R — PR o E—

involvernent of a typical
ds, bile ducts, or
._I_Jrr‘. .:EI_I_I mer ||r|"f|—'= or

Same o -:r,_4r|_-.




Step 2. Exclusion criteria: domains and items= Yes or Nos
Clinical
Fever
Mo objective response to glucocorticoids
Serologic
Leukopenia and thrombocytopenia with no explanation
Peripheral eosinophilia
Positive antineutrophil cytoplasmic antibody (specifically
against proteinase 3 or myeloperoxidase)
Positive SSA/Ro or SSB/La antibody
Positive double-stranded DNA, RNP, or Sm antibody
Other disease-specific autoantibody
“Cryoglobulinemia
Radiologic
Known radiologic findings suspicious for malignancy or
infection that have not been sufficiently investigated
Rapid radiologic progression

Long bone abnormalities consistent with
Erdheim-Chester disease

Splenomegaly
Pathologic
Cellular infiltrates suggesting malignancy that have not
besn sufficiently evaluated
Markers consistent with inflammatory myofibroblastic
tumor
Prominent neutrophilic inflammation
MNecrotizing vasculitis
Prominent necrosis
Primarily granulomatous inflammation
Pathologic features of macrophage/histiogytic disorder
Known diagnosis of the following:
Multicentric Castleman’s disease
Crohn's disease or ulcerative colitis (if only pancreatobiliary
dizease is present)
Hashimaoto thyroiditis {if only the thyroid is affected)




If case meets entry criteria and does not meet any
exclusion criteria, proceed to step 3.
Step 3. Inclusion criteria: domains and itemsf|
Histopathology
Uninformative biopsy
Dense lymphocytic infiltrate
Dense lymphocytic infiltrate and obliterative phlebitis
Dense lymphocytic infiltrate and storiform fibrosis with or
without obliterative phlebitis

Immunostainings 0-16, as follows:
Assigned weight is 0 if the 1gG4+:1gG+ ratio is 0-40% or indeterminate and the

number of IgG4+ cells/hpfis 0-9%*

Assigned weight is 7 if 1) the 1gG4+:1gG+ ratio is 241% and the number of
lgG4+ cells/hpfis 0-% or indeterminate; or 2) the 2G4+ 1gG+ ratio is 0-40%
or indeterminate and the number of 1G4+ cells/hpfis 210 or indeterminate.

Assigned weight is 14 if 1) the IgG4+:1gG+ ratio is 41-70% and the number of
lgGd+ cells/hpfis 210; or 2) the 1gG4d+1gG+ ratio is 271% and the number of

lgGd+ cells/hpfis 10-50.

+ ratio is 271% and the number of IgG4+
cells/hpfis 251.

{Continued)




Serum IgG4 concentration
Mormal or not checked
> Mormal but <2= upper limit of normal
2-5x upper limit of normal
>Ex upper limit of norma
Bifaterol lacrimal, parotid, sublingual, ond submandibular
glonds
Mo set of glands involved
One set of glands invohwed
Two or more sets of glands involved
Chest
Mot checked or neither of the items listed is present
Peribronchovascular and septal thickening
aravertebral band-like soft tissue in the thorax

Pancreas ong biiary tree

Mot checked or none of the items listed is present

Diffuse pancreas enlargement (loss of lobulations)

Diffuse pancreas enlargement and capsule-like rim with
decreased enhancement

Pancreas (gither of 2bowve) and biliary tree involvement
Kidrey

Mot checked or none of the items listed is present

Hypocomplementemiz

Renal pelvis thickening/soft tissue

Bilateral renal cortex low-density areas
Retroperitoneum

Mot checked or neither of the items listed is present

Diffuse thickening of the abdominal aortic wall

Circumferential or anterolateral soft tissue around the

infrarenal aorta or iliac arteries




2019 ACR/EULAR classification
criteria

Step 4: Total inclusion points
A case meets the classification criteria for [gG4-RD if
the entry criteria are met, no exclusion criteria are
present, and the total points is =20.

Table 5. Performance of various thresholds of the 2019 American College of Bheumatology/European League Against
Rheumatism classification criteria for lgG4-related disease using validation cohort 1*
Sensiti Specificity AUC Youden Distance to ecificity Diagnostic
(95% CI) (95% CI) i (0,1}

* 95 Cl = 95% confidence interval; AUC = area under the curve.




Comprehensive dia

for IgG4-R

(1) Clinical examination shows characteristic diffuse/localized
swelling or masses in single or multiple organs

(2) Elevated serum IgG4 concentrations (2135 mg/dL)
(8) Histopathologic examination shows:
A. Marked lymphocyte and plasmacyte infiltration and fibrosis
B. Infiltration of IgG4+ plasma cells: ratio of IgG4+/IgG+cells
>40 % and 210 IgG4+ plasma cells per high power field
lgG-RD: (1) +(@2)+(3)
IgG4-RD: (1) + (3)
lgG4-RD: (1) +(2)
It is important to differentiate IgG4-RD from malignant tumors of each
organ (e.g., cancer, lymphoma) and from similar diseases (e.g., Sjdgren’'s
syndrome, primary sclerosing cholangitis, Castleman disease, secondary
retroperitoneal fibrosis, Wegener granulomatosis, sarcoidosis, Churg-
Strauss syndrome). Even when patients cannot be diagnosed using the
criteria, they may be diagnosed using the organ-specific diagnostic criteria
for IgG4-RD

2011 classification criteria

gnostic criteria

Table 2. The 2020 Revised comprehensive diagnostic (RCD) criteria for IgG4-RD.

[item 1] clinical and radiclogical features
One ar more organs show diffuse or localized swelling or a mass or nodule characteristic of 1gG4-RD. In single argan involvement, lymph node swelling

is omitted.
[ltem 2] serological diagnosis
Serumn Iga4 levels greater than 135 maydl.
[ltem 3] pathological diagnosis
Positivity for two of the following three criteria:

) Dense lymphocyte and plasma cell infiltration with fibrosis.
| Ratio of IgG4-positive plasma cells /1gG-positive cells greater than 40% and the number of IgG4-positive plasma cells greater than 10 per high

powered field

FTypical tissue fibrasis, particularly stariform fibrasis, or obliterative phlebitis
Diagnosis:

Definite: 1) +2) +3)

Probable: 1)

Possible: 1) +
Explanatery note 1: Combination of organ-specific diagnostic criteria®.
Patients with a possible or probable diagnosis by comprehensive diagnostic criteria who fulfill the organ-specific criteria for lgG4-RD are regarded as being def-
inite for lgG4-RAD.
*Diagnastic criteria according to the lgG4-related organ:.
@ International consensus diagnostic criteria for autoimmune pancreatitis™, @ IgG4-related lacrimal gland, saliva adenitis diagnostic criteria®, @ Diagnostic crite-
ria for kgG4-related kidney disease Clinical diagnostic criteria of IgG ed scherosing cholangitis 2012'Y, EDiagnostic criteria for IgG4-related ophthalmic
disease'", @Diagnostic criteria for IgGd-related respiratory disease’ Diagnostic criteria for lgG4-related large periareritis/periarteritis and retroperiton-
eal fibrosi
Explanatary note 2 exclusion diagnosis.
1) It is important to acquire tissue samples from each involved organ to distinguish malignant tumaors (e.g. cancer, malignant lymphoma) and similar benign

i syndrome, primary sclerosing cholangitis, multicentric Castleman’s disease, secondary retroperitoneal fibrosis, granulomatosis with poly-
. SAr Dldﬂala eosinophilic granulematosis with polyanagiitis).

2) it is impartant to exclude an infectious- or inflammation-related disease in patients with high fever, highly elevated CRP and neutrophilia.
Explanatory note 3: pathologic diagnosis.
1) The numbers of IgG4-positive cells are wsually more abundant in resected organs and partially enucleated tmue than in tissue samples obtained by needle
biopsy or endoscopic biopsy. Thus, it is important to not be too particular about cell number and toe provide a precise judgment.
2) Storiform fibrosis is defined as spindle-shaped cells, inflammatary cells and fine collagen fibers forming a flor arrangement. Obliterative phlebitis is
defined as fibrous venous obliteration with inflammatory cells. Both are helpful for a diagnosis of 1gG4-RD. @ and & without @ can only be applied in a case
with poor IgG4 andior IgG staining.
Explanatory note 4: steroid reactivity.
Steroid trial is not recommended. However, if patients do not respond to initial steroid therapy, the diagnosis should be reconsidered.

2020 classification criteria



Table 2. The 2020 Revised comprehensive diagnostic (RCD) criteria for IgG4-RD.

[ltem 1] clinical and radiclogical features
One or more organs show diffuse or localized swelling or a mass or nodule characteristic of IgG4-RD. In single organ imvalvement, lymph node swelling
is amitted.
[ltem 2] serological diagnosis
Serumn IgG4 levels greater than 135 mg/dl.
[ltem 3] pathological diagnaosis
Positivity for two of the following three criteria:
@ Dense hmphocyte and plasma cell infiltration with fibrosis.
@ Ratio of lgG4-positive plasma cells /lgG-positive cells greater than 40% and the number of IgG4-positive plasma cells greater than 10 per high
powered field
FTypical tissue fibrosis, particularly storiform fibrasis, or obliterative phlebitis
Diagnosis:
Definite: 1) +2) +3)
Probable: 1) +3k
Possible: 1) +2)

Explanatory note 1: Combination of organ-specific diagnostic criteria®.
Patients with a possible or probable diagnosis by comprehensive diagnostic criteria who fulfill the organ-specific criteria for lgG4-RD are regarded as being def-

inite for IgG4-RO.

*Diagnostic criteria according to the lgG4-related organ:.

T International consensus diagnostic criteria for autoimmune pancreatitis”, @ IgG4-related lacrimal gland, saliva adenitis diagnostic criteria®, @ Diagnostic crite-
ria for lgG4-related kidney disease™, @ Clinical diagnostic criteria of IgG4-related sclerosing cholangitis 2012'?, EDiagnastic criteria for lgG4-related ophthalmic
disease'", EDiagnostic criteria for lgG4-related respiratory disease'®, & Diagnostic criteria for lgG4-related large periarteritis/periarteritis and retroperiton-
eal fibrosis'*,

Explanatory note 2: exclusion diagnosis.

1) It is important to acguire tissue samples from each involved organ to distinguish malignant tumors (e.g. cancer, malignant lymphoma) and similar benign
conditions (e.g. Sjogren syndrome, primary sclerosing cholangitis, multicentric Castleman’s disease, secondary retroperitoneal fibrosis, granulomatosis with poly-
angiitis, sarcoidosis, eosinophilic granulomatosis with polyangiitis).

2) It is impoartant to exclude an infectious- or inflammation-related disease in patients with high fever, highly elevated CRP and neutrophilia.

Explanatory note 3: pathologic diagnosis.

1) The numbers of IgG4-positive cells are usually more abundant in resected organs and partially enucleated tissue than in tissue samples obtained by needle
biopsy or endoscopic biopsy. Thus, it is important to not be too particular about cell number and to provide a precise judgment.

2) Storiform fibrosis is defined as spindle-shaped cells, inflammatory cells and fine collagen fibers forming a flowing arrangement. Obliterative phlebitis is
defined ac fibrous venous obliteration with inflammatory cells. Both are helpful for a diagnosis of |gG4-RD. @ and & without & can only be applied in a case
with poor lgG4 and/or IgG staining.

Explanatory note 4: steroid reactivity.

Steroid trial is not recommended. However, if patients do not respond to initial steroid therapy, the diagnosis should be reconsidered.
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Figure 1. Storiform fibrosis and obliterative phlebitis. (a) Storiform fibrosis: spindle-shaped cells, inflammatory cells and
fine collagen fibers are forming a flowing arrangement. The infiltration of plasma cells is easy to recognize. Eosinophils
are also intermingled (hematoxylin and eosin stain). (b) Obliterative phlebitis: fibrous venous obliteration with
inflammatory cells (arrows). L:lumen.
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lgG4-related Hypertrophic
pachymeningifis

» Tissue hypertrophy resulting in dural
thickness




Symptoms

Table 1. Common Presenting Neurological Features of 33 Patients Table 2. Associated Common Systemic Features in 33 Patients
With IgG4-Related Hypertrophic Pachymeningitis With IgG4-Related Hypertrophic Pachymeningitis

Symptoms and Signs No. (%) Organ-System Involvement No. (%
“Headache  22(67) ___ None 10 (30)
Cranial nerve palsies 11 (33) Unknown 9(27)
Vision problems 7 (21) Bone 4 (12)
Motor weakness 5 (15) Salivary glands 3(9)
Limb numbness 4 (12) Lung 309
Hearing loss 3(9) Kidney 2 (6)
Seizures 2 (6) Orbital pseudotumor 2 (6)
Cognitive decline 1(3) Retroperitoneal fibrosis 2 (6)




Figure 3. Radiological Features of IgG4-Related Hypertrophic Pachymeningitis
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Serologic features

» Serologic findings in IgG4-RHP may depend on the extent of disease

in both the meninges and extra-meningeal organs.
» ESR/CRP - are usuadlly elevated to a moderate degree.
» Increased levels of serum IgE (not always)
» No specific anfinuclear antibody
» Elevated serum IgG4 in multiorgan involvement

» |gG4/total IgG ratio (lack of sufficient sensitivity and specificity)



CSF analysis

CSF tapping

Exclusion of CNS infections and malignancies
Normal glucose

Normal to mildly increased protein levels
Variable degree of lymphocytic pleocytosis
Intrathecal oligoclonal band

Higher CSF IgG4 concentration

Higher CSF IgG4 indices.

Higher CSF IgG4 Loc values

IgG Index = CSF IgG / Serum IgG
CSF albumin/Serum albumin

Measures intrathecal synthesis of lgG

=normal < 0.7

Table 3. Features of Lumbar Puncture in I|gG4-Related Hypertrophic Pachymeningitis

Parameter®
Appearance

Protein, mg/dL
Glucose, mg/dL

White blood cell count,
UL (lymphocytes %)

Cytology®

Moss et al, Tajima
2012 etal, 2012

42,45
30,40

4(44),
12(95)

Neg

Shapiro
etal, 2012

Source®
Wallace et al, Lipton

Colorless,
clear clear

135,22 71
51

112 (94), 24 (93)
4(88)

Neg

Hyun et al,
2013 etal, 2013 2013

Colorless,

Colorless,

clear
44
59
2 (100)

Neg

clear
76
42

32 (100)

Neg

Della-Torre et al,
2012 and 2013

Colorless,

Colorless,
clear

82
73
1 (100)

Neg

IgG (loc) = normal < 0

[a/b] - 0.8 \/{b/d)* + 15x 10® + [1.8 x 107] ¢

Microbiology®

Oligoclonal bands

CSF 1gG, mg/dL

IgG index

lgGLoc

CSF 1gG4, mg/dL

9G4 index

lgG4Loc
Abbreviations: CSF, cerebrospinal fluid; Loc, local immunoglobulin synthesis
(according to the Reiber/Felgenhauer formula); Neg, negative.

Sl conversion factors: To convert glucose to millimoles per liter, multiply by
0.0555; IgG to grams per liter, multiply by 0.01; lymphocytes to x10° per liter,
multiply by 0.001.

? Reference ranges are as follows: normal values for protein = 12-60 mg/dL,

glucose = 40-80 mg/dL, white blood cell count = O-1/pL, ogliclonal
bands = absent, CSF IgG = 0.8-3.8, IgG index = <0.7, IgGLoc = O,

a- CSF 1gG; b- CSF Albumin; c- Ser IgG; d-Ser Albumin

Measure is the same as IgG synthetic rate, but should be used when the (BBB) Q albumin is
abnormatlly high

Neg Neg Neg Neg

Present  Present  Present
8.7 17.4 18.8
1.8 0.8 1.8
5.5 1 12.4
4.94 5.36 5.17
3.16 3.21 3.07
4.09 391 4.02

CSF lg4 = 0.01-0.33 mg/dL, IgG4 index = 0.25-2.11, and IgG4Loc = 0.
PSee eReferences in Supplement.
= Morphological and flow cytometry analysis for malignant cells.

9 Bacterial, fungal, and mycobacterial cultures as well as Venereal Disease
Research Laboratory test, polymerase chain reaction for herpes simplex virus,
and cryptococcal antigen.




|IgG4 index and |IgG4 Loc

-« Cut-off>156% mg/dL S8 (33%), SP (95%), PPV (50%), NPV (91%) |gG4LOC values hlgher than 0.47 achieved

238
x

100% of both sensitivity and specificity in
differentiating IgG4-HP from OHP.

108

T iy

1]

Serum 1gG4 (mgldL)
CSF IgG4 (mg/dL)

lgG Index = CSF IgG / Serum IgG  =normal < 0.7
CSF albumin/Serum albumin

Measures intrathecal synthesis of IgG

lgG4-HP Controls

Cut-off>3.12* S5 (E7%), SP (01%), PPV (50%), NPV (95%)
- Cut-off>2.27% 55 [100%), SP (100%), PPV [100%), NPV [100%)

IgG (loc) =normal <0

[a/b] - 0.8 \/{b/d)? +15x 10° + [1.8 x 107] ¢

a- CSF IgG; b- CSF Albumin; c- Ser 1gG; d-Ser Albumin

Meastire is the same as IgG synthetic rate, but shouid be used when the (BBB) Q afbumin is
abnormally high

Controls lgG4-HP Controls

and C5F lgGd, 1gG4 Index and 1gGdune in the three different g [n). IgG4A-HP3), Control subjects{9) and patients wi
t-off values were calculated as (a) the 95th percentile of subjects with OHF (n = 21) and (b) the 95th percentile of subjects w




Treatment

» Currently no consensus about treatment

» Steroid therapy

» In AIP, Pd (0.6mg/kg/d for 4wks), 3-6months tapering to maintenance dose of 2.5-
5.0mg/d for up to 3 years

» In case of severe neurologic compromise, pulse dose of methylPd (1g/day for 3
consecutive days)

» Steroid-sparing agents
» MTX, Azathioprine, Mycophenolate mofetil, Cyclophosphamide

» Rituximab



Relapse of autoimmune pancreatitis and/or cholangitis

| Treat |4Yi| Alternative diagnosis? |
No |

—| Steroid intolerance |<—— Prednisone {40 mg*/day x 4 *Consider using 30 mg/day
weeks, then taper 5 mghweek) in patients with premorbid

¢ diabetes mellitus

Prednisone + Immuno

Prednisone alone

I Reassess disease activity at 6-8 weeks I

|
. !

Incomplete response, or unable to wean Rapid, near complete
prednisone (=20 mag/day to maintain remission) resolution

[

¥ ¥ 12 24 36

Start immunomodulator; Taper prednisone
Taper prednisone with 28 weeks with or without Time from First Relapse (months)

overlap maintenance Number at risk
treatment

Relapse Free Survival

1 ] l Pred + Immuno 13

Immunomodulator : Unable to wean Remission Monitor for relapse.

intolerance i prednisone achieved If relapse treat per Pred alone 11
protocol
.

3

Treatwith | Relapse on treatment | Continue immunomodulator | Immunomodulator
rituximab {IM resistant) for 12-18 months therapy completed

Figure 3 Mayo Clinic treatment algorithm for management of disease relapses for patients with firmly established (ie, cancer has been excluded)
autoimmune pancreatitis and/or IgG4-related sclerosing cholangitis.

Table 1 Treatment protocols used for steroid, immunomodulator and rituximab (RTX) therapy

Induction regimen Taper Maintenance

Steroids Prednisone 40 mg dailyx4 weeks 5 mg/wk until discontinued  None

Immunomodulator  Azathioprine 2.0-2.5 mg/kg/day (alternate: 6-MP 1 mg/kg/day) N/A Continuex12-18 months
(alternate: MMF 750—1000 mg twice daily)

RTX 375 mg/m” intravenous BSA weeklyx4 weeks Coadminister: oral N/A Repeat infusions every 2-3 monthsx24 months
diphenhydramine 50 mg and oral paracetamol 1000 mg once (total of 8 additional doses)

6-MP, 6-mercaptopurine; BSA, body surface area; MMF, mycophenolate mofetil.
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