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Immunoglobulin G4-related diseases (IgG4-RD) are a group of diseases characterized by high serum levels of immunoglob-
ulin G4 (IgG4), increased lymphocyte and plasma cell with IgG4 positivity in the parenchyma of some organs, and storiform
fibrosis. The most frequently affected organ is the pancreas. This is an autoimmune form of pancreatitis, which can be divided
into two types: Type 1, which is significantly more common than Type 2, is high in IgG4 in the pancreatic parenchyma and
shows a fundamental difference in the noted presence of extra-pancreatic disorders.

In general, chronic inflammation is a risk factor in the development of carcinomas. Chronic pancreatitis is an accepted risk
factor for the development of pancreatic cancer. The question is whether this also applies to autoimmune pancreatitis (AlIP),
which has some mediators of inflammation in common with sporadic pancreatitis, and what role the presence of IgG4 plays.
The vast majority of the work on this topic consists of case reports, yet, even based on our own experience, we would like
to say that there is a relationship between the autoimmune form of pancreatitis and pancreatic cancer, which usually occurs
in the first two years after diagnosis of AIP. Also significant is the fact that the group of people with AIP, who is a clinical
manifestation of IgG4-RD, was found to have an even higher incidence of extrapancreatic cancer than in the pancreas itself.
Differentiating AIP from pancreatic cancer can sometimes be problematic since these diseases can both present as focal
pancreatic lesions. IgG4 has been considered useful for AIP diagnosis, however, IgG4 levels can be slightly elevated, as in
the case with pancreatic adenocarcinoma. IgG4 levels of over twice the upper limit are rare among patients with pancreatic
adenocarcinoma. However, cases of simultaneous presentation of pancreatic cancer and AIP have been documented and
should not be neglected.

AIP is a condition where regular follow-up is mandatory, including from the perspective of possible cancerogenesis.
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Je autoimunitni pankreatitida rizikovym faktorem adenokarcinomu pankreatu?

Imunoglubulin G4 asociované nemoci tvofi skupinu chorob, které charakterizuje vysoka hladina imunoglobulinu G4 (IgG4)
v krevnim séru, zvyseny obsah lymfocytl a plasmatickych bunék s IgG4 v parenchymu nékterych organt a storiformni fi-
bréza. Nejcastéji postizenym organem je pankreas. Hovofime o autoimunitni formé pankreatitidy, ktera se rozliSuje na dva
typy. 1. typ s vysokym obsahem IgG4 v pankreatickém parenchymu je vyznamné ¢astéjsi nez 2. typ a ma zasadni odlisnost,
i pokud jde o pfitomnost extrapankreatickych postizeni.

V obecné roviné plati, Ze chronicky zanét patii mezi rizikové faktory vzniku karcinomu. Chronicka pankreatitida je tak akcep-
tovanym rizikovym faktorem vzniku pankreatického karcinomu. Je otdzkou, zda toto platii o autoimunitni pankreatitidé (AIP),
ktera ma nékteré medidtory zanétu shodné s pankreatitidou sporadickou, a jakou roli hraje pfitomnost imunoglobulinu G4.
Naprostd vétsina praci s touto tematikou jsou kazuistickd sdéleni, pfesto viak, a to i na zakladé vlastnich zkusenosti, si do-
volujeme tvrdit, Ze existuje vztah mezi autoimunitni formou pankreatitidy a pankreatickym karcinomem, ktery se objevuje
obvykle v prvnich dvou letech od stanoveni diagndzy AIP. Vyznamny je rovnéz fakt, Ze u skupiny osob s AlP, ktera je klinickou
manifestaci IlgG4 asociovanych onemocnéni, byl nalezen dokonce vyssi vyskyt nddorovych onemocnéni extrapankreatickych,
nez tomu bylo v pankreatu samotném.

Diferencialni diagnostika AIP od karcinomu pankreatu mize byt nékdy problematicka, protoze tato onemocnéni se mohou
projevovat obé jako fokélni pankreatické léze. IgG4 je povazovan za uzite¢ny pro diagnostiku AIP, avak hladiny IgG4 mohou
byt mirné zvysené i v pfipadé adenokarcinomu pankreatu. Hladiny IgG4 presahujici dvojnasobek horni hranice jsou u pacient(
s adenokarcinomem pankreatu vzacné. Byly viak zdokumentovény pfipady soucasného projevu karcinomu pankreatu a AP,

a proto ani tato moznost by neméla byt opomijena.

AIP patii mezi stav, jenz vyzaduje pravidelnou dispenzarizaci, a to i z pohledu mozné kancerogeneze.

Klicova slova: chronicky zanét, kancerogeneze, autoimunitni pankreatitida, chronicka pankreatitida, adenokarcinom pan-

kreatu, immunoglobulin G4.

Introduction

IgG4-related disease (IgG4-RD) can be linked with many organs,
such as the biliary tract, liver, salivary gland and lacrimal glands, kidney,
prostate, lungs, breast, thyroid, pericardium, lymph nodes and skin (1, 2).

Cancer tissue can also be infiltrated by IgG4 plasma cells, however
this infiltration is usually with variable density and counts of IgG4
plasma cells. There is no association with typical IgG4-RD histological
markers. This fact poses the question, if synchronous carcinoma and
IgG4-RD represent a true association or a non-specific pericancerous
IgG4 reaction; this remains unresolved (3).

The autoimmune form of chronic pancreatitis is a relatively rare
disease characterized initially by the presence of an obstructive icte-
rus, lymphoplasmatic infiltration, storiform pancreatic parenchyma
fibrosis with intraparenchymatous venulitis, and further an abundant
presence of immunoglobulin G4 (IgG4) in serum, with an increase in
IgG4-positive plasma cells in the parenchyma. A typical feature is a fa-
vourable response to steroid therapy (4), which is reported as one of the
diagnostic criteria. In the pathogenesis of autoimmune pancreatitis (AIP),
the multifactoriality of the process is a characteristic feature to which
autoimmunity, genetic and environmental factors contribute. As noted,
the autoimmune form of pancreatitis is the clinical manifestation of a set
of diseases referred to as IgG4-RD. These diseases are characterized by
a high presence of plasma cells and positivity of IgG4 not only in blood
serum, but also in cells of parenchymatous tissues. In addition, the disea-
se is closely associated with an increase in interferon-1 (INF-1), which is
produced by plasmacytoid dendritic cells. Increased INF-1 production is
one factor in the pathogenesis of AIP (5). In addition to the autoimmune
form of pancreatitis, INF-1 (usually alpha) is known to be an important

VNITRNI LEKARSTVI / Vnitf Lék 2021; 67(1): e9-e13 /

factor in the development of other autoimmune diseases, such as in
those with systemic lupus erythematosus (SLE) (6). Attention in the
pathogenesis of AIP is also given to genetic and immunological factors
(7). Interesting results have been reported by a Japanese study, which
described as a possible new genetic factor HLA serotype DRB1 0405
and DRB1 0401 (8). However, this undoubtedly interesting result has not
yet been confirmed by further studies. People with AIP demonstrate
a high level of antibodies. Positive antinuclear antibodies were found
in 40% of patients, antibodies against anhydrase Il and PSTI (pancreatic
secretory trypsin inhibitor) in 55% and against lactoferrin in as many as
75% (9). Environmental factors include the long-term action of certain
substances, such as mineral oils and certain polymers.

The classification of autoimmune pancreatitis

In 2012, recommendations were published regarding the no-
menclature of AIP (10). There are thus two types of AIP. Type 1, also
referred to as lymphoplasmatic sclerosing pancreatitis (LPSP), is
reported to be an autoimmune form which is a manifestation of
lgG4 associated pancreatitis. Type 2 is not associated with IgG4-
RD and is designated as idiopathic duct centric pancreatitis (IDCP)
(11). Key characteristics and differences between type 1 and type
2 autoimmune forms of pancreatitis are shown in Table 1 (adapted
according to Webster (11)).

Autoimmune pancreatitis and pancreatic cancer
An important issue is the existence of a relationship between the
autoimmune form of pancreatitis and pancreatic cancer, similar to

that of patients with chronic pancreatitis (12). In a study by Malka et al.

www.casopisvnitrnilekarstvi.cz



(13) in patients with chronic pancreatitis (predominantly of alcoholic
origin) they report pancreatic cancer in 1.1% of, in total, 3437 patients
with chronic pancreatitis.

AlPis still a rare disease, so most of the work on it is in the category of
case reports. Studies with higher numbers of test subjects show somewhat
different results. In a study evaluating a group of 68 patients with AIP at
75-month intervals, no cancer was found (14). A multicentric study from
the Mayo Clinic (15), including 23 departments from 10 countries, and
a total of 1064 patients with AIP, did not show a significant increased risk
of malignancies (57 malignancies and of those only 5 cases of pancreatic
cancer, 0.8%). However, lkeura et al. (16) in a single-centre trial showed
a trend towards higher pancreatic cancer development in patients with AIP
(4.8%) against patients with other chronic pancreatites (24%). lkeura et al.
(17), also in his review article, summarizes the incidence risk of pancreatic
cancer in AIP patients at between 0 % and 4.8%. Pancreatic cancer occurs
in the vast majority of people with type 1 AIP (8,18).

AlP is a clinical manifestation of a group of diseases called IgG4-RD.
In this context, the question arose whether IgG4-RD were associated
with the induction of the process of carcinogenesis. Shiokawa et al. in
a retrospective study of 108 subjects with AIP, found malignancy present
in 13.9% (19), with a standardized incidence rate of 2.7. In the study of
Asano et al. of 109 subjects with AIP, cancer was found in 26% of cases
(20). However, only 4 cases were of pancreatic cancer. These results
indicate that IgG4-RD can be a risk factor for cancer in various organ
localities. Also in a study from Hirano et al. (21), which evaluated a set of
113 patients with IgG4-RD, a malignancy was diagnosed at the time of
IgG4-RD onset in 15 cases. Most frequently this was lung cancer, with
pancreatic cancer detected only in two cases. Interestingly, in patients
with AIP, cancer is diagnosed mostly in the years immediately after or
soon after the diagnosis of autoimmune disease.

Macinga et al. (22) in a retrospective study assess the occurrence of
AIP in pancreatic masses resected for a focal pancreatic enlargement.
In 295 pancreatic resections, AIP was diagnosed in 15 patients (5.1%).
Six of them had AIP type 1, nine were diagnosed as AIP type 2. In the
group of patients with AIP pancreatic adenocarcinoma were diagnosed
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in 6 cases (40%). An important fact here is that AIP was not diagnosed
before surgery.

[t's in no doubt that focal pancreatic enlargement, low density on
CT, female gender, and rim enhancement on MRI in patients with AIP
type 1 are suggestive of pancreatic cancer in these patients (18).

The incidence of malignances in patients with AIP is described by
Schneider et al (23). It's important that the incidence of malignancy in
patients with AIP, versus regular population is higher by 17.9%.

In our study, published by Bojkova et al. (12), we examined the
presence of the serum IgG4 in 106 patients with histologically do-
cumented pancreatic cancer, without any previous diagnose of AIP.
Higher serum IgG4 over the normal level of 135 mg/dL was found in
11 patients. Of these 11 patients, 7 (65.6%) had a level twice higher
than the limit of 135 mg/dL. The average IgG4 value in the pancreatic
carcinoma group was 263 mg/dL. Pancreatic tissue biopsy material
was obtained from all subjects and pancreatic adenocarcinoma
was detected simultaneously in 2 subjects with a diagnosis of AIP.

In summary, IgG4 has been considered useful for AIP diagnosis,
however, IgG4 levels can be slightly elevated also in patients with
pancreatic adenocarcinoma. IgG4 levels of over twice the upper limit
are rare among patients with pancreatic adenocarcinoma. However,
cases of simultaneous presentation of pancreatic cancer and AIP have
been documented and should not be neglected.

The role of NF-kappaB

Despite a number of new findings in recent years, the mechanisms of
the relationship of chronic inflammation and the induction of tumor growth
are still not entirely clear (24). However, what is unequivocally accepted is
the relationship between chronic inflammation, nuclear factor-kappaB (NF-
-kappaB) activation and tumor growth (25). The role of NF-kappaB in the
process of inflammation and inflammation associated with tumor growth
is shown in Figure 1 (edited according to (24) - created in collaboration with
Service Center for E-Learning at Masaryk University, Faculty of Informatics).

NF-kappaB is a factor that regulates pro-inflammatory processes.
Activation of NF-kappaB involves translocation of active dimers into the cell

Tab. 1. Characteristics and essential differences between Type-1 and Type-2 autoimmune pancreatitis (adapted according to Webster [11])

TYPE-1 TYPE-2
l1gG4 - RD Yes No
Prevalence Asia > USA/Europe USA/Europe > Asia
Gender Male > Female Male = Female
AIP in the world in % >90 <10
Predominant age > 50 30-50
Initial jaundice > 60 <30
Acute abdomen pain <30 > 60
Increased IgG4 in serum >70 <10
Histopathology IgG4-LPSP IDCP

Storiform fibrosis GEL

Obliterative phlebitis
Other organ disabilities Yes No
Presence of IBD in % <10 > 40
Response to steroids >90 >90
Relapse after steroid therapy > 40 <10

1gG4-RD - IgG4-related disease, LPSP — lymphoplasmatic sclerosing pancreatitis, IDCP — idiopathic duct centric pancreatitis, GEL — granulocytic epithelial lesions,
IBD — Inflammatory bowel disease
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Fig. 1. Therole of NF-kappaB in the inflammatory process and in the case of inflammation associated with carcinoma (modified according to Zhang et
al. (24) - created in collaboration with Service Center for E-Learning at Masaryk University, Faculty of Informatics). A — Leukocytes and stromal cells secrete
an abundance of proinflammatory proteins during inflammation. B — Proinflammatory factors in the microenvironment of latent pre-malignant cells
lead to the accumulation of DNA damage, which, in turn, causes these cells to become malignant. C — Activation of NF-kappaB in pre-malignant cells
induces anti-apoptotic signals, which prevents apoptosis and enhances their proliferation. D and E — Leukocytes and stromal cells secret proinflammatory
proteins in their chronically inflamed microenvironment, which stimulates tumor progression and metastasis
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nucleus, which in turn activates transcription of pro-inflammatory cytokines,

adhesion molecules, chemokines, growth factors, anti-apoptotic genes, and

cyclin D1 (26,27). It should be noted that NF-kappaB induces the production
of other proteins, such as COX-2 and nitric oxide synthetase. Thus, it can be
deduced that NK-kappaB forms the molecular link between the activation
of inflammation and the simultaneous loss of the physiological cell cycle
in carcinomas, which is referred to as a dualistic effect.

The three findings that indicate that NF-kappaB is an essential factor
in pancreatic cancer are:

B 1) NF-kappaBis activated in 70% of pancreatic cancers and in human
pancreatic cell lines such as PANG1 and BxPG3 (28,29).

B ?) Supporting arguments from experimental studies — e.g. suppression
of NF-kappaB leads to re-initiation of apoptosis in pancreatic tumor
cells (30).

B 3) NF-kappaB appears to be involved in the early stages of pancre-
atic carcinogenesis, which is related to its relationship to the K-ras
oncogene and apoptotic resistance (31).
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K-ras mutations play a prominent role in the induction of pan-
creatic carcinogenesis. In 2009, Kamisawa et al. published a paper
demonstrating high positive rates of K-ras mutation in pancreatic
tissue of individuals with AIP (32). He found positive rates in the tissue
of all persons examined with an autoimmune form of pancreatitis.
However, K-ras mutation can be detected in 90% of cases of sporadic
pancreatic cancer (33).

Conclusion

AIP, like sporadic chronic pancreatitis, is a risk factor for pancreatic
cancer. Chronic inflammation is a precursor of tumor growth. Whereas
in the case of chronic pancreatitis, the inflammation-tumor sequence
is only connected with pancreatic tissue, in the form of chronic AIP,
which is one of the clinical manifestations of a group of diseases refe-
rred to as IgG4-RD, malignancy may occur in an organ other than the
pancreas. It seems that the appearance of such cancers occurs soon
after the diagnosis of AIP.
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Itis therefore necessary to include in our armamentarium of scree-
ning programmes the screening of patients with AIP with a view to the
possible induction of more than only pancreatic cancer.
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POINFARKTOVA RUPTURA VOLNE STENY LEVE KOMORY SRDECNi

RUPTURA

2volné stény levé
kemory srdecni

Ruptura volné stény levé komory je obdvanou a katastrofickou komplikaci akutniho infarktu myokar-
du zatizenou vysokou mortalitou. Ta se jesté donedavna blizila 100 % a Sance na preziti byla miziva.
Dynamicky rozvoj kardiochirurgie a diagnostickych metod v poslednich dekddach vsak prognézu této
drive fatalni diagndzy zacal ménit: ruptura nevzniké néhle, jeji vyvoj vyzaduje urcity cas, ve kterém je
mozné nemocného zachranit.

Pokud kardiolog u nemocného na moznost vzniku ruptury mysli a cilené sleduje klinické, echokar-
diografické a jiné prediktory naznacujici mozny vznik a rozvoj ruptury, dava pacientovi Sanci na zivot
zachranujici kardiochirurgicky zékrok.

Kniha obsahuje velké mnozstvi jedine¢ného fotografického materidlu demonstrujiciho chirurgické
techniky i intraoperacni a echokardiografické nalezy. Instruktivni kazuistiky ukazuji, Ze véasné stanovent
diagnézy a kardiochirurgickd operace miize nemocnému zachranit zivot a vrétit jej k plnohodnotnému
Zivotuy, jako je to dnes bézné u vétsiny nemocnych po infarktu.

Kniha je urcena predevsim kardiologtim, kardiochirurglim, anesteziologlim a intenzivistim. Véfime,
Ze se stane uzitecnym nastrojem pro vsechny, kdo pecuji o pacienty po infarktu. Jednim z jejich cilt
je zménit vnimani poinfarktové ruptury mezi lékafi a zasadné zvysit pocet téch pacientd, které se
podafi zachranit.
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