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Ig64-related disease, Ig64-RD

* Inflammatory and fibromatous disease:

» Dense lymphoplasmasytic infiltration
where Ig64-positive plasmacells prevail

» Vortical ,“storiform” fibrosis

» Often elevated S-IgG4
» Good response to corticosteroids



Once upon a time 124 years ago...



Mikulicz' disease (MD)

» 1892 bilateral, symmetrical and
painless swelling of the lacrimal and
SGIiVOr'Y gland Johann von Mikulicz-

Radecki 1850-1905
» 1933 Henrik Sjogren:

Keratoconjunctivitis sicca, xerostomy,
arthritis (Sjogren”s syndrome, SS)

» 1953 Morgan & Castleman: “MD ja SS
morphologically identical. MD is a
subtype of SS:”.

(Kamisawa T, Yamamoto M, Takahashi H, 2003, 2004, 2005 etc.)






Mikulicz' disease (MD)

1892 bilateral, symmetrical ja painless swelling of the lacrimal
and salivary gland

1933 Henrik Sjogren: Keratoconjunctivitis sicca, xerostomy,
arthritis (Sjogren”s syndrome, SS)

1953 Morgan & Castleman: "MD ja SS morphologically identical.
MD is a subTyRElCIE . Johann von Mikulicz-

» 2003 in Japan: a connection [ 5001905
between MD and type 1
autoimmune pancreatitis through
histological and ja
immunohistochemical studies

« — Ig64-RD systemic
characteristics were identified

(Kamisawa T, Yamamoto M, Takahashi H, 2003, 2004, 2005 etc.)



Autoimmune pancreatitis (AIP)

» 1961 Sclerosing pancreatitis
and hypergammaglobulinemy

« 1995: AIP

Painless obstructive jaundice
» Swelling of the pancreas
> Stenosis of the pancreatic duct

Elevated S-Ig6
» Good response to corticosteroids

e A link to other immune mediated
diseases

Abdominal CT: “Sausage” pancreas

Hedigre SS ym. Am J Roentgenol 2013;201:14-22



Kittner s tumor

» Kittner 1896: sclerosis and swelling of
the submandibular gland(s)

» Histology: sclerosing sialadenitis

» Ig64-RD manifestation in the
submandibular gland(s)

Stone JH, Semin Diagn Pathol. 2012



I964-RD general characteristics

» Male preponderance >50-year-olds (M:F = 3:1)

» Comes creeping...

» Painless swelling of the organs, “tumefactive” lesions
» Inflammatory pseudo-tumor

» Described in almost every organ.

» General symptoms are scarce

» Occasionally acute: fever and acute phase reaction

» Patient history often shows allergy or atopy: chronic rhinitis/
sinuitis, asthma

» Often eosinophilia, elevated S-IgE



Ig64-cholangitis

» In Ig64-cholangitis: 80 %: has AIP as well
» In AIP: 40%: has Ig64-cholangitis as well

» Resemblance with primary sclerosing cholangitis (PSC)
and cholangiocarcinoma.

» Differs from PSC:
» In middle-aged and elderly men
» Good response to corticosteroids
» Association to inflammatory bowel disease is rare
»No increased risk of cholangiocarcinoma



Other intra-abdominal manifestations

Liver pseudotumor

Cholecystitis without gall stones

Pseudotumor of the liver

Nephropathy

Chronic periaortitis - retroperitoneal fibrosis , -~
Retroperitoneal fibrosis

Aortitis and inflammatory aortic aneurysm and hydronephrosis

Fibrosing mesenteritis

Hedigre SS et al. Am J Roentgenol 2013.



IgG64-RD in the lungs

» 4 major clinical syndromes
1. Inflammatory pseudotumor
2. Tracheobronchial stenosis
3. Interstitial pneumonia

4. Pleuritis
Symptoms: cough, hemoptysis, shortness of breath, pleural effusion

» Radiological findings
1. Nodular lesions

2. Ovale ground-glass changes

3. Interstitial lung disease, jossa honeycomb manifestation,
bronchiectasy and diffuse ground glass changes



Other intrathoracic manifestations

» Pleura and pericardium
» Nodular thickening of the visceral or parietal pleura
» Pleural or pericardial effusions
» Constrictive pericarditis

» Inflammation of the thoracal aorta

» Fibrosing mediastinitis

» Lymfadenopathy



Manifestations in the ears, nose and throat

» 40 % allergy: asthma, chronic sinusitis, nose polyps, allergic
rhinitis

» Crusted lesions in the nose, anosmia, otitis media, lacrimal gland
effected, acute hypacusis, laryngitis, mastoiditis

» Destructive lesions in bone during sinuitis and otitis

» Lesions in Waldeyer”s ring... o0ooooops, what’s that???

Ikeda R ym. Otorhinolaryngology-Nead and Neck Surgery 2010.
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https://sites.google.com/a/doubtclasses.com/home/home/subject/biology/digestive-system
https://sites.google.com/a/doubtclasses.com/home/home/subject/biology/digestive-system

Manifestations in the ears, nose and throat

» 40 % allergy: asthma, chronic sinusitis, nose polyps, allergic rhinitis

» Crusted lesions in the nose, anosmia, otitis media, lacrimal gland effected, acute
hypacusis, laryngitis, mastoiditis

» Destructive lesions in bone during sinuitis and otitis

» Lesions in Waldeyer”s ring: pharynx, hypofarynx,
larynx, vocal cords and trachea

Tkeda R ym. Otorhinolaryngology-Nead and Neck Surgery 2010.



Ig64-RD in the orbita

» Dacryoadenitis
» Myositis in the orbita
» Perineuritis in the optical and trigeminal nerve
» Inflammatory pseudotumor of the orbita
» Symptoms

» Swelling of the lacrimal gland and eylids

» Motor skill disorders of the eyes
» Blurred vision

» Proptosis of the eye

» Sicca symptom in the eyes



Ig64-RD in the thyroidea

» 1894 BM Riedel: “Iron hard, fixed and mostly
painless struma”

» Symptoms: Dyspnea, dysphagia, hoarseness,
aphony
» Hypothyroidism in 25-80%
» A fibrosing type of Hashimoto”s thyroiditis is
included in Ig64-RD

Stone JH. Semin Diagn
Pathol 2012:29:177-190



Ig64-RD in the skin

Ear region, cheek and
mandibular skin:

-erythematosis and
itching plaques of
subcutaneous nodules

Sato Y ym. Mod Pathol 2013;26:523-32.



IgG4-nephropathy
Ig64-related kidney disease, Ig64-R D

CT: cortical lesions
» Modest symptoms

» Mild proteinuria, hematuria, kidney failure

0‘_‘.{,
» Pseudotumors "’ D -i
» Histology: tubulointerstitial nephritis and

fibrosis g f?

e

» Occasionally membranous - ATy -
glomerulonephritis

Hedigre SS et al. Am J Roentgenol 2013



Iq964-RKD
Clinical features

» 75-85% men
» Median age 65 years
» Often symptomless, incidental finding
» Occasionally hydronefrosis due to retroperitoneal fibrosis
» Most common extrarenal manifestations
» 1. Pancreas
» 2. Salivary gland
» 3. Lacrimal gland

» 4. Lymphatic nodules
Saeki T et al. Kidney Int 2010



Iq964-RKD
Laboratory findings

» 90% clearly elevated S-IgG4
» often X 10-30
» 60% hypocomplementemia
» 50% mild proteinuria
» 40% elevated B-Eosinophiles
» RF, nuclear antibodies sometimes elevated
» anti-DNA, anti-SS-A, anti-SS-B, anti-Sm anti-RNP normal
» CRP, IgA, IgM, cryoglobulin, M-component, ANCA normal

Saeki T et al. Kidney Int 2010



Iq964-RKD
Radiologic findings

» Contrast-CT scan
» 65% multiple hypodense regions
» 30% diffuse swelling of the kidneys
» 10-20 % mass lesions
» resemblance to malignant tumors

Kawano M et al. Clin Exp Nephrol 2011



Table 2 Histopathologic hallmarks of IgG4-RD

Major

Lymphoplasmacytic infiltrate

High percentage of IgG4-positive plasma cells
Storiform fibrosis

Obliterative phlebitis

Mild to moderate tissue eosinophilia

Minor

Germinal centers

Lymphoid follicles

Nonobliterative phlebitis

Obliterative arteritis (usually found in lung)
Abbreviation: IgG4-RD, immunoglobulin G4-related disease.

Mahajan VS, et al. Annu Rev Pathol. 2014.



Iq964-RKD
Histopathologic findings

» Ig64 positive

tubulointerstitial nephritis
(TIN)
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Iq964-RKD
Histopathologic findings

» “Bird's eye fibrosis”
irregular fibrosis around the
inflammatory cells




Iq964-RKD
Histopathologic findings

» Border between the TIN-
region and normal region is
clear
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Iq964-RKD
Histopathologic findings

» Obliterative phlebitis
» Rarely in kidney biopsy!
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Iq964-RKD
Histopathologic findings

» Immunohistochemistry:
Ig64 positive plasma cells




Diagnosis
- S-IgG4 > 1,40 g/I:
» sensitivity 60-70 %
- specificity 60 %
- positive predictive value 34 %
» negatiive predictive value 96 % (Carruthers et al. 2014)
 Histopathology is crucial
 Dense lymphoplasmacytic infiltration
» Storiform fibrosis
» Obliterative phlebitis
» Often eosinophilia
» Immunostaining Ig64/IgG-proportion >40 %
« NOTA BENE! 6Granulomatotic imflammation is not typical for Ig64-RD



Ig64-RD diagnostic algorithm

Organ involvement or damage

Yes
Y

Serum 1gG4 >135mg/dl (1.35g/1)
Yes l No

v v

Histopathology: None Histopathology:
IgG4+:1gG* cell ratio >40% IgG4+:1gG™ cell ratio >40%
and 1gG4 cells per HPF >10 and IgG4 cells per HPF > 10

Yes No Yes No
7 v oy 7 vy

Definite IgG4-RD Possible Probable Denial

| : ' '

Organ-specific criteria for IgG4-related AIR IgG4-related MD, IgG4-related kidney disease

Clinics + serology + histopathology = definite

Clinics + histopathology = probable
Yamamoto, M. et al. Nat. Rev. Rheumatol. 2013. Clinics + serology - possible




|i\l Kidnay injury manifested by urinalysis,
radiclogic findings, andfor function tests

and
EE,'I } serum lgG, hypocomplementamia,
or ¥serum IgE

Ig64-RKD diagnostic
algorithm

(3) Fulfills criteria for lupus, {(4) Fuifills diagnostic criteria for
vasculitis, and othars type 1 autoimmune pancreatitis

Yos Mo Yos ‘ Mo

f—"
| IE__‘J Serum lgG4 = 135 mg/dl L6 Suogestive findings for l0G4-relatad
- disease and serum IgG4 = 135 mg/dl

Not diagnostic ]

IJ__“J Lymphoma, carcinoma, renal infarction,
and pyelonephritis excluded

|j:i] lgG4-positive plasma [ Unlikaly | Charactenstic
cells = 1WHPF and'or tubulointerstitial findings™*
lgG4/1gG = 40%, in
exira-renal histology

Yaos Mo

! .
| Dsfinite IgG4-RKD | | Suspected IgG4-AKD J ' Definite IgG4-RKD | Unlikely l .
e ——— A Kawano M. et al. Clin Exp Nephrol. 2011.




Prevalence of Ig64-RD

Pilar Brito-Zerdn et al. The clinical spectrum of Ig64-related disease Autoimmunity Reviews, 2014



Treatment 1

Corticosteroids - almost always good response
Prednisolone 0,6 mg/kg/day 2-4 weeks
Gradual dose reduction ad 5 mg after 3-6 months.
Continuation 2,5-5 mg/vrk for 3 years

Reduction of Ig64-levels

Relapses in 20-30 %



Treatment 2

Another immunosuppressive medicine if corticosteroids fail or
intolerance

azathioprine first line
Alternative: mycophenolate, methotrexate, even bortezomib
Lack of prospective data

Risk of malignancy X 3.5!

Treatment of resistant disease: rituximab
(Khosroshahi A et al. Arthritis Rheum 2010;62:1755-62.)



Rituximab in Ig64-RD

» 30 patients
» Rituximab 1000 mg, 2 doses

» 87 % did not use corticosteroids, in 13 % corticosteroids had
been paused for at least 2 months

» Treatment response in 97 %
» Complete remission after 6 months 77 %, 12 months 40 %

» Conclusion: Rituximab is efficient in Ig64-RD, also without
concomitant corticosteroid treatment

*Carruthers MN et al. Ann Rheum Dis Febr 2015, epub






78-year-old man

» COPD, asthma, longtime smoker, alcohol abstinence since
1990, nursing aid at home, physically inactive, good
cognition

» 2/2012 serum creatinine normal 86 umol/liter
» 11/2013 creatinine 161

» 3/2014 creatinine increase to 226

» Anemia, Creatinine, high sed rate
- referred to consultant in March 2014
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Myeloma was suspected
Hematologist was consulted

"One can not outrule that monoclonal
kappa light chains could be the
underlying cause of kidney failure”

"The next diagnostic procedure should be a
kidney biopsy, and from the biopsy an
electromicroskopic investigation should be made
as well”



Transferred to a nephrologist. ..
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Radiological findings - Ultrasound

» Kidney size slightly reduced 9 cm

» The kidney parenchyma is also reduced
» A large gall stone

» The intrahepatic ducts were enlarged
» The liver was irregular

» Poor visibility of the pancreas



First visit to the nephrologist 27.6.14

“Female confidant was present”

“Clinical investigation did not
yield any significant findings.
Cachexia, weight 59 kilogram”

“Did not wish to undergo kidney biopsy”



First visit to the nephrologist 27.6.14

“Female confidant was present”

“Clinical investigation did not yield any
significant findings. Cachexia, weight 59
kilogram™

“Did not wish to undergo kidney biopsy”

“Prednisolone 40 mg X 1 was started”

Anything else???



First visit to the nephrologist 27.6.14

“Female confidant was present”

“Clinical investigation did not yield any
significant findings. Cachexia, weight 59
kilogram"

“Did not wish to undergo kidney biopsy"

“Prednisolone 40 mg X 1 was commenced

Calcium + vitamin D3 increased to 500 mg/400 IU X 2
Pantoprazole 20 mg X 1”

“Follow-up every 2-4 months...



Les feuilles mortes...
I’m dreaming of a white christmas...

I love Paris in the springtime...


https://www.etsy.com/market/music_note_wall_art
https://www.etsy.com/market/music_note_wall_art

Visit to the nephrologist 4.4.15

“Female confidant was present again”

“The patient was very content with the situation, weight
increased by 10 kg”

“Media otitis a few times”

“Prednisolone had been reduced to 7.5 mg X 1
Calcium + vitamin D3 continues 500 mg/400 IU X 2
Pantoprazole 20 mg X 1”
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vB-HAPPOEMASTASE ,
-p02 ja ockaimetria
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Was it a definite Ig64-RKD?



|i‘l Kidnay injury manifested by urinalysis,
radiclogic findings, and‘or function tests

and
':E"I } Serum 1gG, hypocomplementamia,
or ¥serum IgE

(3) Fulfills criteria for lupus, (4) Fuffills diagnostic criteria for
vasculitis, and othars type 1 autoimmuns pancreatitis

Yos ‘ MNo Yos ‘ M

(_-
| IE__‘J Sarum IgG4 = 135 mog/dl
e,

IJ__“J Lymphoma, carcinoma, renal infarction,
and pyelonephritis excluded

Mot diagnostic

|j:i] lgG4-positive plasma [ Unlikaky | 2) Characteristic
cells = 1WHPF and/or tubulointerstitial findings*™*
lgG4/1gG = 40%, in
exira-renal histology

Yaos Mo

! :
| Deinite IgG4-RKD | pectad lgG4-RKD ' Definite IgG4-RKD | | Unlike l ‘
| e | — J e JJ — Kawano M. et al. Clin Exp Nephrol. 2011.
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Mot diagnostic
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cells = 1WHPF and/or tubulointerstitial findings*™*
lgG4/1gG = 40%, in
exira-renal histology
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Ig64-RD - Take home message

. A systemic fibroinflammatory condition in middle-aged and
elderly men.

. A great “imitator”

. Most common manifestations: autoimmune pancreatitis,
sclerosing cholangitis , Mikulicz' disease, nephropathy

. Elevated S-Ig64 is a suggestive finding

5. Definite diagnosis is based upon histological and
immunohistochemical findings

. The most important differential diagnoses: other
inflammatory diseases, lymphoma and other neoplasms

. Good response to corticosteroids



A final clinical quiz...
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: “I'm afra;d the shark got your arms and

01""6""'!0"! legs. It's probably not a good time, but car'eer'!

your brother’s here. He needs a kidney.”



Keuhkoissa retikulaarisia ja nodulaarisia muutoksia




Munuainen

Fig. 10. Tubulointerstitial nephritis (TIN) secondary to IgG4- RD A. Diffuse lymphoplasmacytic infiltration between the tubuli and glomeruli. Atrophy af
the renal tissue and fibrosis are noted (H&E). B. TIN with less pronounced fibrosis than in Fig. 10A. IgG4-positivity of numerous plasma cells (IgG4
immunostaining).




Diseases associated with elevated serum IgG4 levels are shown
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Systemic organ involvement in IgG4-related disease

Pituitary gland
Headache, visual field
deficit, lactation,
diabetes insipidus
(IgG4-related
hypophysitis)

Thyroid

Neck tightness,
malaise, oedema
(IgG4-related
thyroid disease)

Lung

Cough, often
asymptomatic
(IgG4-related
lung disease)

Bilary tract
Obstructive
jaundice
(IgG4-related
sclerosing
cholangitis)

Prostate gland
Frequent
urination,
feelings of
residual urine
(IgG4-related
prostatitis)

Lacrimal gland
Swollen upper eyelids, dry eyes
(IgG4-related dacryoadenitis)

Salivary gland
Swollen submandibular portions, dry mouth
(IgG4-related sialadenitis)

Respiratory tract
Cough; similar to bronchial asthma

Kidney

Often asymptomatic;
hydronephrosis in renal
hilum involvement
(IlgG4-related kidney disease)

Retroperitoneal cavity

Fever, malaise, aneurysm

in cases with periaortitis
(IgG4-related retroperitoneal
fibrosis)

Pancreas

Upper abdominal
discomfort,
obstructive jaundice,
impaired glucose
tolerance

(type | autoimmune
pancreatitis)

Lymph nodes
Swollen

lymph nodes
(IgG4-related
lymphadenopathy)

Yamamoto, M. et al. (2013) Mechanisms and assessment of IgG4-related disease:
lessons for the rheumatologist
Nat. Rev. Rheumatol. doi:10.1038/nrrheum.2013.183



IlgG4-related disease (IgG4-RD)

IgG4-related AIP Non-lgG4-related AIP

Extrapancreatic manifestations of lgG4-RD*  (TYPe 1AIP) (Type 2 AIP)

Orbital inflammatory pseudotumor
Chronic sclerosing sialadenitis
Inflammatory sclerosing thyroiditis
Idiopathic sclerosing cervicitis

Solid-nodular & pleural inflammatory

sclerosing lung disease

Sclerosing cholecystitis

Sclerosing cholangitis

Inflammatory abdominal periaortitis

Retroperitoneal fibrosis

Inflammatory pseudotumor (e.g. of lung,

liver, kidneys)

Cutaneous pseudo|ymphoma 'llgge 2 AIP shows no or only weak infiltration with

4-positive cells. Additional microscopic

lgG4-related lymphaden h features, particularly granulocytic epithelial
gG e ke lymp denopat y lesions (GELs), have to be present

*IgG4-RD at other sites: Hypophysitis, idiopathic hypertrophic pachymeningitis, sclerosing dacryoadenitis,
bronchoalveolar & interstitial pulmonitis, lymphoplasmacytic sclerosing mastitis, constrictive pericarditis,
autoimmune hepatitis, gastrointestinal reactive nodular fibrosing tumor, sclerosing angiomatoid nodular
transformation (SANT) of spleen, sclerosing mesenteritis, tubulointerstitial nephritis (TIN) and
lymphoplasmacytic prostatitis.

Abbreviations: AIP: autoimmune pancreatitis. IBD: inflammatory bowel disease.

Fig. 1. Schematic illustration of the relationship between the IgG4-related type of autoimmune pancreatitis (AIP), other manifestations of IgG4-related
disease (IgG4-RD), and non-lgG4-related AlP.

Detlefsen S.
Histol Histopathol. 2013 May;28(5):565-84. Review.
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Table 1 | Major organ manifestations of IgG4-related disease

Pancreas Type 1 autoimmune pancreatitis

Salivary glands Sialadenitis

Eve/omit/lacrymal glands Orbital inflammation/pseudotumor and
dacryoadenitis

Aorta/artery/retroperitoneum Periaortitis/periarteritis and retroperito-

periaortitis neal fibrosis

Kidney Tubulointerstitial nephritis and pyelitis

Lymph nodes Lymphadenopathy

Lung Lung disease (inflammatory
pseudotumor, alveolar interstitial
disease, and pleuritis)

Biliary system Sclerosing cholangitis and cholecgystitis

Liver Pseudotumor and hepatopathy

Central/peripheral Pachymeningitis and infraorbital nerve

nervous system swelling

Endocrine system Hypophysitis and thyroiditis

Others Prostatitis, mastitis, mediastinitis, and
pericarditis skin (nodules and papules)




Table 2| Diagnostic criteria for IgG4-TIN proposed by
Raissian et al.’®

Histology Plasma cell-rich TIN with =10 IgG4 + plasma cells/HPF
field in the most concentrated field®
TBM immune complex deposits by immunofluorescence,
immunohistochemistry, and/or electron rnir:rr::acr::pyh

Imaging Small peripheral low-attenuation cortical nodules, round
or wedge-shaped lesions, or diffuse patchy involvement
Serology Elevated serum lgG4 or total IgG level

Other organ Characteristic findings of 1gG4-RD in other organs
involvement
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Kawano M. et al. Clin Exp Nephrol. 2011.



