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Opinion

“Words shouldn’t come out harsh, they shouldn’t come as nice
clichés, words should echo the true soul and intention”. by Oiac. Hu-
man patho-physiology is a complex microcosmos, far from perfect,
from our perspective. There are matters of homeostasis, adequate
or derailed responses to triggers, targeted and collateral damage,
hormonal and immune feedback mechanisms and lack of them,
matters of proliferation and cell death, which can be inflammatory
or silent. Ideally, during disease management, the fluctuations of
determinants and influenced parameters should be monitored, un-
derstood and interpreted, at least the level of those that are about
to be therapeutically influenced. This may become the standard
of future intelligent design and Al technologies. Fulminant acute
necrotizing pancreatitis is of the most complex, frustrating disease
entities in ICU, defined by abrupt and avalanche like culminatory
and self-perpetuating cascade of rapidly progressing pathological
happenings due to extensive, aberrant pancreatic digestive enzyme
activation, severe systemic and local inflammation, with life threat-
ening multiorgan failure , intra-abdominal, particularly retroperi-
toneal inflammation and necrosis, ultimately with debilitating late

complications, high morbidity and long term disability usually of
young and middle aged population [1].

The prematurely and excessively activated pancreatic enzymes,
with extremely strong catalytic properties, cause autodigestion of
local and distant tissues, and simultaneously, self-aggravating sys-
temic inflammatory response [2] culminates in devouring healthy
organs, leading to multiorgan failure, and septic complications,
and one may hypothize as to what comes first, inflammation or
autodigestion? The retroperitoneal pancreatic and peripancreatic
necrotic tissue provides an ongoing source of inflammatory medi-
ators, sustaining high levels of SIRS, with acute renal, respiratory
and occasionally liver failure. The frequently infected necrotic tis-
sue is undergoing prolonged disposal, eliciting fever and increased
capillary leak. Pathogen elimination competes with apoptotic and
necrotic bleb clearance [3], placing an extreme burden on the im-
mune system, particularly erythrocyte and innate cell mediated im-
mune complex clearance mechanisms are overloaded, contributing
to persistent and profound anaemia [4].The pancreas is embedded
in the retroperitoneal space conceded by visceral peritoneum, pro-
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viding a rich immune environment to fuel the inflammatory cas-
cade [5,6], resident macrophages and B1B cells producing IgM with
excellent affinity towards complement fixation and activation. Ele-
vated NETS for example correlate with disease severity [7].

The multitude of DAMPs, that arise upon cell injury and death
have a strong proinflammatory, proapoptotic effect, moreover due
to to intimate vicinity of pathogen rich intestinal environment the
sterility of inflammation is rarely maintained and the additional
problem of pathogen clearance emanates [8].TLRs provide a joint
docking site for proinflammatory signaling for DAMPs and patho-
gens, and they participate in regulating the rate of endocytosis,
phagolysosome maturation and antigen presentation [9]. While
bacterial phagosome maturation is an inducible event, apoptotic
cell phagocytosis is occurring in parallel, constitutively [10]. Sim-
ilarly, antigen-antibody complexes are taken up via Fc receptors,
and after processing in phagosomes, they represented to CD4+T
cells. Upon cell injury, extracellular HMGB1 induces pyroptosis via
RAGE/NLRP3/IL-1 beta activation, which is aggravated by bacte-
rial LPS [11], and activates the TREM1/ TLR2,4/ Nf-kB pathways
significantly enhancing proinflammatory and pro death signature
of FNP [12]. Half-life of extracellular HMGB1 spans from 17 min to
10 hours depending on the oxidation state, representing and ongo-
ing trigger, and due to small size, of 25kDa is eliminated by kidneys
and continuous renal replacement therapy [13-15]. Proinflamma-
tory mediators are maintained at state of heightened activation due
to damage associated molecules, such as HSP 60,70 and HMGB1,
released by non-canonical pathway and becoming oxidised in the
serum, their effects are elicited upon binding to TLR4 and their lev-
els had been correlated to pancreatitis disease severity, negatively
correlated to survival, and pancreatic necrosis [16].

Beyond SIRS, the determinant culprits in FNP pathogenesis
are the activated and aberrantly present digestive enzymes in the
blood, in retroperitoneal and peritoneal abdominal cavity, where
extensive protein, and lipolysis takes place, inducing catabolism,
metabolic acidosis, fatty acid cumulation, cleavage of surface cell
receptors and tissue demolition. Secondary superinfections further
contribute to the destructive phenotype. For example, Pseudomo-
nas aeruginosa, a lately widespread nosocomial pathogen actively
cleavesCR1 off erythrocytes, macrophages and neutrophils, similar-
ly to trypsin entering the bloodstream during FNP, depriving the
immune system of crucial phagocytic, immune complex clearance
and complement regulatory component [17]. Soluble CR1 treat-
ment experimentally diminished FNP associated pancreatic and
lung injury [18].

TLR4 is upregulated upon increased free fatty acid production
[19], a hallmark of hypertriglyceridemia induced FNP, with delete-
rious effect on disease phenotype [20]. Overloaded beta oxidation
in the mitochondria, creates accumulation of FFA and leads to in-
sulin resistance. FF influences mitochondrial energetics, decreases
levels and compromises the mitochondrial electron chain system,
impairing cellular breathing, increases ROS production and apopto-
sis [21]. During FNP, and perhaps SIRS and sepsis in general, early
on in innate response proinflammatory and regulatory mediators
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become upregulated, albeit with differing expression levels. That is
why an early, single shot blockade of a regulatory component-such
as Tim3, using monoclonal IgG-skews the entire immune response
towards a more proinflammatory phenotype [22]. It is only reason-
able to apprehend the need to intervene early, preventively to some
extent, before autodigestion and SIRS culminates into complete
pancreas destruction and into infringement of several organ func-
tions. Surprisingly, comprehensive clinical monitoring and targeted
intervention to hold back the avalanche from release are sparse.

Following the straightforward logic of inhibiting pancreatic
enzyme release/trypsin, lipase, amylase, chymase/somatostatin is
tested occasionally clinically off label. Somatostatin (SS) is a hor-
mone and neuropeptide with widespread actions, produced in hy-
pothalamus, in pancreas, stomach and duodenum, eliciting effects
in paracrine and endocrine manners. The established indication for
SS analog treatment aretumors with neuroendocrine components,
where SS receptors are highly expressed, and its antiproliferative
effects are thereby utilized. The indications of periprocedural and
fulminant necrotizing pancreatitis treatment with the aim of de-
creasingself destructive pancreatic enzyme production are less
established , with no clear mortality benefit. The problem with ef-
ficiency in my opinion is embedded in that somatostatin provides
physiological regulation of exocrine pancreatic enzyme release,
while during FNP aberrant pancreatic enzyme activation hap-
pens, not subject and most likely less responsive to physiological
regulation. Moreover, SS has significant functions that, when over-
expressed, may present with deleterious, unwanted side effects,
such as inhibition of growth hormoneand thyrotropin hormone
production from the anterior pituitary, inhibition of the HPA stress
axis [23-25]. GIT effects are inhibiting absorption of nutrients and
electrolytes, gastrin and gastric acid secretion, smooth muscle con-
traction, bile flow, causes splanchnic vasoconstriction, and reduces
portal blood flow, induces cell cycle arrest in G1 phase, inhibits he-
patocellular proliferation and contributes to impaired wound heal-
ing [26,27]. Due to antiproliferative effect, SS also influences the im-
mune response and it has diverse effects based on context, SS may
skew T cells towards, forbidden phenotypes with aberrant cytokine
expressions, and impaired antimicrobial function of T cells rem-
iniscent of T cell phenotype in late, exhausted sepsis phase [28].
Somatostatin levels are generally already increased during exper-
imental sepsis, adding fuel to the fire in sepsis associated central
hypothyroidism [29].

Besides the theoretical options of moderating SIRS and regu-
lated pancreatic secretion, it is cogent to consider the blockade of
released digestive enzymes. Nf-kB and trypsin had been reported
to contribute equally to disease phenotype. Lipase inhibitors are
tested in clinical trials. In some regions clinically available trypsin
inhibitor, a rather broad proteinase inhibitor, with diverse proper-
ties, ulinastatin has been reported to decrease SIRS, trypsin levels,
prevent organ failure and improve survival in FNP in single and
multi center trials [30]. Ulinastatin is a widespread protease in-
hibitor from urine, with immunomodulatory and anticoagulative
functions, inhibiting trypsin, chymotrypsin, kallikrein, cathepsin
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G, neutrophil elastase, thrombin, plasmin, coagulation factors 1Xa,
Xa, XIa, XIal [31]. Some approaches implement early somatostatin
and later phase ulinastatin administration [32]. Another protease
inhibitor, produced by the liver, alpha lantitrypsin(A1AT) deficien-
cy has been shown to aggravate FNP [33,34]. A1AT, with normal
serum levels of 1-3g/], has an extended regulatory effect, provid-
ing trypsin and neutrophil elastase neutralization and widespread
immunomodulatory functions are attributed to A1AT, such as a
complex interaction with ROS production and neutralization and a
context dependent proinflammatory cytokine stimulatory or inhib-
itory role [35,36]. Lung injury is partly attributed for the skewed
balance between NE and its inhibitor A1AT, most pronounced in
genetic form, induced by SERPINA1 gene mutation leading to lung
emphysema and liver fibrosis/cirrhosis [37,38].

The source and driving force of pancreatitis torrents are auto-
digestion, inflammation and necrosis. Current surgical approaches
evolved to become mini-invasive and conservative, with exceptions
for open abdomen with negative pressure peritoneal therapy in
severe intra-abdominal hypertension, if conservative ways fail to
prevent, at the same time endoscopic management of calculous
obstructive ductal phenotypes a must [39]. Even Though one may
wonder about the extent of possible secondary extraluminal pan-
creatic duct obstruction caused by the swollen pancreas. In general,
depicting the etiology of FNP influences the treatment algorithm
[40]. The ongoing catabolic effect of necrotic tissue sustains inflam-
mation and catabolism. Continuous elimination modules may offer
advantage, in those the process of elimination is based on the size,
rather than the attribute of circulating substances. To progress in
standards of care of FNP management, potential perspectives of
treatments for fulminant acute pancreatitis in general should un-
dergo further scientific and clinical dissection and clinical valida-
tion, starting on the level of individual patients, analysing etiology,
with particular attention to treatable viruses, effects on SIRS, hor-
monal effects, wound healing immune response, and septic com-
plications in differing clinical environments. Assumably, a combi-
nation of treatments will bring more satisfactory results, where
thorough monitoring, due to the combinatory effects of genesis and
therapy is desirable, including the understanding how these inter-
ventions affect delayed morbidity and functionality. The aim is an
early and aggressive cessation of excessive and unconstrained local
and systemic pancreatic enzyme release and activation together
with targeted modification of SIRS, to prevent total autodigestion,
to functionally preserve pancreatic tissue, while maintaining anti-
bacterial potency, addressing the necrotic tissue, and these goals
await clinical realization.
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