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Disseminated intravascular coagulation (DIC) is a pathological disease that often manifests as a complication in
patients with sepsis. Sepsis is a systemic inflammatory response caused by infection and is a major public health

concern worldwide.

sepsis disseminated intravascular coagulation therapy corticosteroids

| 1. Introduction

Disseminated intravascular coagulation (DIC) is a pathological disease that often manifests as a complication in
patients with sepsis. Sepsis is a systemic inflammatory response caused by infection and is a major public health
concern worldwide [, To understand the evolution of the sepsis concept, Table 1 provides an overview of the
differences between the traditional approach based on systemic inflammatory response syndrome (SIRS) and the
sepsis-3 definition, which emphasizes organ dysfunction or risk of death 2IBIEIBI6 Coagulation disorders that
can lead to the development of DIC are often observed in sepsis. DIC is a disease that results in microvascular
coagulation, decreased organ perfusion, organ failure, and an increased risk of death. The incidence rate of DIC is
estimated at 2.5 cases per 1000 people, with an 8.7% increase over the two decades El Sepsis disrupts the
blood coagulation process and leads to disruption of hemostasis; however, among these, DIC represents the most
serious complication. Approximately 50-70% of patients suffer from DIC. In approximately 35% of cases, it
manifests itself overtly. The diagnosis of DIC typically involves the assessment of coagulation markers but lacks
sufficient specificity. Therefore, it is crucial to distinguish DIC from diseases characterized by platelet count &,
Unfortunately, several patients who develop thrombocytopenia from a variety of causes are often initially
misdiagnosed as having disseminated DIC. This misdiagnosis can result in these patients not receiving the
treatment they need. The coagulation process is closely intertwined with the system and is linked to other
inflammatory responses RI19. The term immune thrombosis refers to the interaction between coagulation and
innate immunity 1. Traditionally, it has been assumed that coagulation activation is triggered by a tissue factor on
monocytes and macrophages that is induced by microorganisms and their components, so-called pathogen-
associated molecular patterns (PAMPs) 12 Tissue factor (TF) is a potent initiator of coagulation 2 and induces
proinflammatory responses through the activation of protease-activated receptors (PARs) [1314]
Phosphatidylserine on the cell membrane has been identified as an important coagulation activator 121, Apart from
these PAMPs, it has also been found that damage-associated molecular patterns (DAMPS) released by injured

cells, such as B. cell-free DNA histones and high mobility group box one protein (HMGB1), contribute to the
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initiation of coagulation [, Extracellular neutrophil traps (NETs), composed of DNA fibers, nuclear proteins, and
antimicrobial peptides, have been found to enhance thrombogenicity ©.In addition to activation of coagulation,
suppression of fibrinolysis is an important feature of sepsis DIC. PAI-1 released from damaged endothelial cells

inhibits fibrinolysis and leads to the development of a thrombotic phenotype associated with coagulopathy (Figure
1) 16ILa,

Thrqmbin

Procoagulant Antifibrinolytic Anticoagulant Profibrinolytic

i .

Thrombosis Bleeding

Figure 1. lllustration of the occurrence of excessive thrombin formation in DIC resulting in either bleeding or
thrombosis. The specific outcome is determined by the predominant change disrupting the delicate balance
between procoagulant and fibrinolytic effects. The dynamic interaction between procoagulant and fibrinolytic
mechanisms in DIC plays a crucial role in determining the clinical manifestations of the disease. Therefore, it is

imperative to implement timely and targeted therapeutic strategies to maximize patient outcomes.

Table 1. A Comparative Analysis of Sepsis Definitions: Traditional SIRS-based vs. Sepsis 3 Approach (18]
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Previous Sepsis Definitions (SIRS-

Feature Based)

Sepsis 3 Definition
Sepsis is life-threatening organ
dysfunction due to a dysregulated host
response to infection

Sepsis is SIRS + confirmed or presumed

befinition infections *

Organ dysfunction defined as an
increase of 2 or more points in the
Sequential Organ Failure Assessment
(SOFA) score

Based on individual clinical criteria (e.qg.,
temperature, heart rate, respiratory rate, WBC
count)

Organ Dysfunction
Criteria

Relatively simple criteria (e.g., T>38 C or
<36 C, p > 90/min, RR > 20/min or PaCO, <
32 mmHg, WBC > 12 or >10% immature band

qSOFA (HAT) **: Hypotension (SBP <
100 mmHg), Altered mental status (any
GCS < 15), Tachypnea (RR = 22)

Clinical Criteria

forms)
CIaSS|f|cat|on of Sepsis, Severe Sepsis, Septic Shock Sepsis, Sept'|c Shock (Severe Sepsis
Severity no longer exists)
Diagnostic Lack of sensitivity and specificity for Improved predictive validity and
Accuracy diagnosing severe sepsis accuracy in diagnosing sepsis
Usein ICU SIRS criteria lacked sensitivity for defining SOFA score superior to SIRS in
Patients sepsis in ICU patients predicting mortality in ICU patients
Use in Non-ICU Less accurate in predicting hospital mortality Similar predictive performance in non-
Patients outside the ICU ICU patients
Global Used globally, but lacks standardization and Development and validation conducted
Applicability content validity in high-income countries

. Limited ability to predict patient outcomes and Enhanced ability to prognosticate
Prognostic Value ytop P y 10 prog

mortality patient outcomes and mortality risk
Emphasis on Inclusion of infection as a crucial component Maintains the importance of infection in
Infection Trigger in sepsis diagnosis defining sepsis
Endorsement by Various organizations endorsed previous Not universally endorsed by all
Professional Orgs.  definitions organizations
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(@)

Therapy

High-dose
Antithrombin
(AT)

Corticosteroids

Thrombomodulin
alfa (rTM)

Vitamin C

Fibrinolytic
Therapy

Mechanism of Action

degrades extracellular
histones

Reduces mortality in DIC
patients without
significant bleeding
events

Unclear mechanism;
potential benefits in
sepsis-induced DIC

Binds to thrombin,
activates protein C,
downregulates
coagulation

Potential antioxidant,
anti-inflammatory, and
anticoagulant properties

Reduces clot formation,
improves organ
perfusion

2017, 21, 268.

Dosage and

administered
intravenously

Dosage:
Varies, typically
administered
intravenously

Dosage: Varies
depending on
the specific
corticosteroid
used and
patient
condition

Dosage:
Varies, typically
administered
intravenously

Dosage:
Varies, typically
administered
intravenously

Dosage: Varies
depending on
the specific
fibrinolytic
agent used

Administration

Efficacy

response rates
compared to UFH
for DIC; reduces
bleeding risk and
mortality

No reduction in
mortality in sepsis
patients;
increases
bleeding risk

Contrasting
findings,
inconclusive
evidence. Some
studies suggest
potential benefits,
while others show
no significant
impact or
potential harm

Reduction in
overall mortality
rates, minimized
bleeding
complications

Inconclusive
evidence. Some
studies show
potential benefits
in certain
parameters, while
others show no
significant impact
or potential harm

Impact on clinical
outcomes
inconclusive;
some studies
show
improvements in
coagulation
parameters, while
others show no
significant effect

Adverse
Effects

Increased
bleeding risk

Potential
adverse
effects:
increased
risk of
infection,
metabolic
disturbances

NS *

NS *

Bleeding risk
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7 . . Dosage and . Adverse
Therapy Mechanism of Action Administration Efficacy Effects References
. . Dosage_: varies Evidence Potential
Controversial; potential depending on S — adverse
_ Platelet benefits in severe the patient’s effli[::gc isgs arse:  effects: (681[69][70] )
{ Transfusion thrombocytopenia or platelet count 1CY 1S Sparse, ” [az2iz8l - 3psis or
) . . conflicting bleeding
active bleeding and clinical . S
iy recommendations  complications
condition
! Dosage: erapy
Granulocyte Stimulates production Varle.zs_, typically eqentlal .beneflts o —
Colony- L administered in improving
- o . and mobilization of . NS * [77]
/ Stimulating neutronhils subcutaneously  coagulation , B.:
Factor (G-CSF) P or parameters ¢
intravenously nt,
86.
Granulocyte- Dosage:
7 Macrophage Varies, typically  Impact on sepsis-
Colony- Acts on neutrophils and administered induced DIC not NS [74][75]
Stimulating monocytes/macrophages  subcutaneously yet clearly 191
Factor (GM- or defined
& CSF) intravenously
-face
Improved
Improves coagulation coagulation 84.
abnormalities, shows a Dosage: abnormalities,
€ Interferon- trend toward decreased Varies, typically  reduced DIC NS 53]
gamma (IFN-y) mortality in sepsis- administered duration, ~ ]
induced coagulopathy intravenously potential e
patients decrease in
mortality
attracted
S in,
Promising results jtamin C
_ in preclinical 87980l . . [56]
Mesenchymal Immunomodulatory Dos.age. . studies, potential [81][82](83] nents
5 . Varies, typically . . .
[58kegh Cells effects through cytokine ~_+ -/ T to improve NS (848586 ! image,
g (MSCs) secretion intravenousi outcomes in [87] - Hkb
: sepsis-induced fc y
[59] DIC tortality

rate \Erighth Bt SIAYIH R inEHNRSAYE Uil AUy 'of detdtisn Bf%éﬁHSMEélﬂé‘éfHﬂﬁﬂ%n‘rﬂH&‘bﬁﬁeﬂtsWi‘ﬂ{%gaglg.
NeVRAfeb8E 104 d B séRed a discernible inclination toward diminishing the length of vasopressor medication,
ENEGgEHNARET, (B2 PERPIF €. Mg naitiprraviPesitiaase SVRIPareIoiP WA Reffiér SPem o qubijrian .[;6_1]
higipigiigstdhe POSAMERBRIIRINS KT RTESIEr IE ke HSAMEFafts SERgRzeaPRfialG FPTUHIE PArs antioxidant
ProRATIGS Bt RN P rEge kiR edRt AR E@ma fenNERAledRH sleebnBs Y tsakignniaged significant
emmﬁﬁﬁn@k@ﬂﬁ)%Wﬁ?Uf@%?ﬂ@é’ﬁ% ¢}<§qgg ma_azgilgg\@,cg@l_mgpore studies to ascertain the most

effective dosage and timing of vitamin C delivery in individuals with sepsis 6. Research conducted on the use of
800 Gsl-idiang. oL ARy bkl SeIa Bimaange Hadols Requigtory L Gall Generagon and o a
comp N O A A Il e RY MRS e YA SR rells MRS AR TRV LRGRISAMING Bte
enh%_n[():iaon)f\(gﬁte&atﬁg gé%rgse%iggﬁt%l tr%?n %g”l?rlenksggsls%egn ’(égll%)_%g’ozrg'and a decrease in the duration of
G sriession eytizataaremdnp Kadivites)A Jisdatieedl wilfomaps|sS grAbeetis, $igck/ebewavE:,, Goesigaifitant
cor@dativern\Bs; dBasras( BeTET thé Tus sf FVicitezht v FudowinRe ghtatoeyrMizeatb paag € Oveviech#€Sellthe
VitdmimGrittyerdpi &ic Bautineu®ar204 Hepfie8BBck (VICTOR) trial concluded that the intravenous administration
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8af. aledgiinas i Sistibb ibatéaSin IShikiarainkl. aitnsalrddarfaskiel dd ;niotdea] Y ; EsiglofiGnPdesepsinimotieeall
mo Rltitg o pitiofthéftitiedsvdiseasie s aock DHagrosisitol isfecttauhdD ivsdimisn ateddd travasesdathe onset of
sepfoagodations MdrkeslyaetivesMallticeparenOdsepviatio nalebielihid cmbidainaasthesi&). EiAs20asylts
weid2cdist@bwith recent randomized controlled trials (RCTs) that also reported no mortality benefit with
eI AITIRY, V., Guan, 1. GUS VI ZREEUNEY AL GX ARSI S0oue oy ypaven
e RS e A e P RS RSO e, VAR, S d T e For S i At LSt e e
fac e R dsTazad Cortronsa™ sl 9. ERed YLy 8L YYASIgsT @ placebo, those who received active

treatment had an increased probability of experiencing either fatality or persistent organ failure. The heightened
BRskFattiuted tge Hs NstafRidN BuiRtbi FrainlyRunfaRBVERE . deyMol 5fRCheGnliatdRasiand Meraph @iabine
divefgdneisdults Mig et iFricatethdr (e G O/ IFRBNR fert YHIRGRTHSONS 1RNERRIRMIBE 36psis and DIC.
whity deQepitispRR AIRAR ARIMAbMERRHarREGRE VaPRRI §RRRr FiHRErE AR AGHERHEAISHELD steplis
posSRE ke d AR Y IdMMN B Ren dammizeth G linieal sHdpls JAM AR 28r Idctedigorddl - randomized, controlled
gBuLiTAG A the BrIRpesicaditacy. oftdlaminsakutacse  SReFfcisgitersK!t imasiiRaRle ferstindicRakiowse
PrURRACSHSIROOR ARSI oA R CfiaR R MIGRIBIRO AT BITaRaRiT dp eI BRI P SHEther
cor@lgg'y_e,@g{gd@ﬁﬁﬁﬂﬂ@ig@@@felsﬂg@mt for researchers in recognizing the complex nature of vitamin C’s role

in sepsis. Consequently, there is a need for studies that not only examine its influence on death rates and organ
Oy IR ot X5V ihto s TRkt oY 1S WLV@B ey Sr ARRUAY A RARay SHERNRFiSced by
patf\é'rﬁé"?‘?t%l‘%nﬁ*p%?%%?' 8‘ tr'r?a éj gllpogtéa‘ ocgtg)r{gapr‘&'zdé pslgggélrr]eegir%re]zcnisc_%’éuicr:r?pcrg\r/téct%lg% Qc tR/%nEeaslgl)()f treatment
T{egfment of Sepsis: The ORANGES Trial. J. Chest 2020, 158, 164-173.
(Table 3).
92. Moskowitz, A.; Huang, D.T.; Hou, P.C.; Gong, J.; Doshi, P.B.; Grossestreuer, A.V.; Andersen, L.W.;
In §998; the SHERNICIPES. Bl /U ;REPUASS o AUBPRRE Gl CECIRE BT ASHRGILST A YNSRI oA

Vit Enifify RAGEHHOTSIFBRIR: ANePAE TE AN B AT RHIESIRIY ASRAR DS G sicias hightights
the divergent findings, hence emphasizing the necessity for more exploration. Based on the available information,
R aRBUANS I delordRANNE s Rl US LB ke BRIBAL Gil BBy Me BHEADAR 0 GBiRRT
in cla'svevs';o?(s)((eJ Selsrsarrqg %Ig%e %gt\é\(ir!wqr?atl HE'%h%tNgr; tgtugle' E{;geﬁtteor]:/é/r%%wisrh&rld-r B"e rgisne%, 9nn91e specific
attr YO GOSN S Y IR - R NP IRRISRA R B LRl RAGRRYH REPSISa TRMIGIAS) of
biolgg}ga Osrgis eergscz!lir%c ﬁ!eTg%ibﬂf%el\gAmZ%g%\’/e‘?r'gr?g To%ggglgéot‘herapeutic pathways into practical therapies are
dAgividiied hy.Ois Meijerenti@rtularhptmpretBicdufederans, N.P. Utility of Thromboelastography

and/or Thromboelastometry in Adults with Sepsis: A Systematic Review. J. Crit. Care 2014, 18,

53Fibrinolytic Therapy in Sepsis-Induced DIC: A Potential

G@@E&MW&D Tanaka, K.A. Principles and Practice of Thromboelastography in

Clinical Coagulation Management and Transfusion Practice. Transfus. Med. Rev. 2012, 26, 1-13.
The investigation of fibrinolytic treatment, particularly the use of fibrinolytic drugs such as tissue plasminogen

tlRRerTiFA§ VX &) dilbjRebrAes YAk aNtiR LReRidiaResiiniacMapdRoSMRE LY ReRRist RS ibrinolytic
treduR@guiRRathy AkliRIsse AN ater d iRy aseattigC Rag rtRBsI plelisiMeda vty ¥¢Snitigating clot
JfPaNER AL NRANEEY SIIRNCIRAIRON, NEPRIRUS BXARIBRAYISIBBYP RS TRERAPEGHICRIREpRs g use of
fibripphyic m%(a'_cigg%fﬂ @[%g@qerated by sepsis. Schouten et al. (68 studied the administration of tPA in a baboon
model of DIC induced by sepsis. The authors noted that the administration of tPA resulted in an amplification of

Forinshie R N it R3NPt I G S SVESIRIOM ogaH AR BRYEE RERRIRiors tes

Front. Immunol. 2018, 9, 1926.
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997 Iskitleakeld. Bie AsshafdoWidoSaviBality haRentsheatnotiar | dpeAMEd,d ih CGepdias BpMydtechsitisimsyatadon
abridiodhlititonené Sepsice thbkcedd nhhonet®y s mwvidosShildrerne atmieediapaiRess RARD)1Qlinddaed by
sepds3 as specified by the study results. The observed enhancements included a reduction in the levels of fibrin

1O AL RIS G0 20 Ay Rion I plstelet soupys;dignifieantly fhe adminishation, of lousdose §PA did
not'&%%dte)na/eﬁoEaﬁizraéJ’l%gggﬁl|cat|ons related to bleeding. However, it is imperative to recognize that the

u
application of fibrinolytic therapy in sepsis-induced DIC remains a topic of debate due to the simultaneous risk of

10ertRiAifhgb. RBQEIEhYVEEIRAIIRRSH I BeReE B Ghy/iHR ABHORBAHRNISSO dalbleREMAE &R SRk As 4Rd
109¢ RIRFHEESVa-ReyAREANES RECAFRIHC TP el SRIeanaNS dRIEAIBO O BlKa, Y.; Sanui, M.;
Takimoto, K.; Mayumi, T. The Treatment Intensity of Anticoagulant Therapy for Patients with
" BEp S QR DI At R a3 P Cha g AR O R d BB e e A MR EoRBRe e
resg%cgﬁra E'l‘fﬁ[%m .r err(])sriﬁ/ .r \éi?nV\(/) Sﬁg%igtng?%!}s%été%gfgggg1igf£_rmation pertaining to fibrinolytic
treatment 62631641651 " |n the realm of scholarly inquiry, a group of diligent researchers undertook a recent
108sfekpmoifaksisTRMdibulbushre@isrRashb &isresiaapdidinreuinatadilpitRyasNAs SyaaedaH@t in
insthn b BEAYEfeRre PR B18 pfdioked by sepsis. The findings of the analysis suggest that although fibrinolytic
104° B EIA REHHIBRONE ME R IR LK IRROr3IO AR iskagh e oRguitiopanedipsnAlYsiSolitiapag. on
clinsgrfndReipss, FHBAS, TR IRTMURBEISIRSSSRISHREEES T MesERRAFARIF It T IR S RePREIR LY
theﬁﬁmgg_tg_ap%mém_ Wy@j{fi@r@l@@ﬂea‘[ment in augmenting patient outcomes in instances of sepsis-

induced DIC. Further investigation is warranted concerning the utilization of fibrinolytic therapy, specifically tPA, in
109 MallnFor BRIPE i Steas R s Bs L0 MM Fresotd 009 A e iy, B R e BIRRAT it B HRAHE Ry
posSe SR ORECRENLB Y TR MRS e Ry Ml OMAL S RO BEATRE A TR Bf IRy URARL
FaDEas bl RRiEal ARG IR P Dple BRI CRORERE ViR B 85 A AR brugs,
as i%gﬁg?e'd by previous research. At present, the definitive impact of these agents on clinical outcomes remains to
108 todglis|velsrdetersaPrihdile optikertvazt Bidolbitc\Wittep s bt e pBistidkiCEED B egess $ila Had Btens)
ing@C(Tamd)duijn, M.J.; Franquesa, M. Inflammatory Conditions Dictate the Effect of Mesenchymal
Stem or Stromal Cells on B Cell Function. J. Front. Immunol. 2017, 8, 1042.

1 GPlatelet-Transfusionin Sepsissinduced DIC:Navigating: .
Q@M@M@kﬁwaﬂ‘ﬂegﬂnfmmﬂw@h@ﬂaﬁﬂ Stromal Cells Attenuate Sepsis via

Prostaglandin E2-Dependent Reprogramming of Host Macrophages to Increase Their Interleukin-

The:{8p|gtr4(t)i%‘i l‘j’gﬁ'c?hO”Jmﬁ‘é{?gl\ﬁ%%bﬁc%’éng,d H_c&g‘tradictory advice within the extensive range of guidelines. In

accordance with certain recommendations, it is advisable to consider the possibility of platelet transfusion for

108 hermriet. afRRRy Wih: stpedahdYcddaBler.ahd GRiaRias BetereS thiithddeyopatker MrEl-currently
undeRJVey AN @biERiAIMO ILshideed RO IR ee¥ob fiAligeAdNRvebMasianiammdnfseionsad oflparat
transHIMBRINR RS IRELPY MeseAriBa) feidarimerantech MinjpizR A BN WNaS IMRER S8 ¥Rtific trials.
A nbeI@MYeliaiBHNRh0ktnd 88mARBSHA9BPPS trial was conducted by Estcourt et al. 89, The study’s

10PIEYYP T EYRYARIRE MEPAR OhREES EIBRiHSIH -NdRG, NPl SIS AMQNISHICEY siEkaisats, with
thresphRyIgReNiap e SRAIN INEWschyirRirS B Beirdeairtrtier o LRING!SraDRtsieptdicerbha&iany
stagsHgaly AFUTSHY TS5y YAMHHANGoIRHYH SRR HNEREE 2 et AWpAIRS Aoty egiggation

was;gogdjicted, wherein attention was directed toward individuals suffering from septic shock and DIC (681 This

study’s main objective was to assess the potential association between platelet transfusion and mortality. In
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11éhnSpaeggatts ive; Tapediaidoths; silndle dazikndtratBe ccledti, oF. piditadjgrirdductioMoretiation to platelet
trafdiesiens®Bgmal Stem Cells Inhibit Natural Killer—Cell Proliferation, Cytotoxicity, and Cytokine

Production: Role of Indoleamine 2, 3-Dioxygenase and Prostaglandin E2. J. Blood J. Am. Soc.
Thigjaarattye gooBifilmed pgire stygg conducted by He et al. (79 and Yatabe et al. 22, The results of their study
stipulate that the administration of platelet transfusion did not lead to a reduction in mortality rates among people

111. Wuy, Y,;; H iin, M.J.; Baan, C.C.: Kor r. S.S.; de Kuiper, R.; Yan, L.; Wang, L.; van
(}la ngéed’wit Os%%léllj . ’Con“\]/e’rsef,1 it i(s: p_aUS|OIee¥1%?th% ?ohl%eredlljj eethe durﬁlr(])’n of stz%/ i%’ tlﬁe’ in?ensi\_/e care

esouw, N.M. Adipose Tissue-Derive senchymal Stem Cells a Heterogenic Cytokin
unit ant? the hospital, guggestlln t%e potengallvlfe ay 6l:1>le outcomes [ﬁﬁ In total, the testsyco Iecﬁvely

derr?%%rt%i[gr%hgr%ﬁ eb ér%&arriga g\'/%elrrl]ct:'ezo ]t'gé% %(ztivgggsossgfl platelet transfusion in cases of sepsis-induced
1121CC Paexgnthel thd mapGiiBunglobk; Gyedhéuyaffaly et Ghoffer. d_cotihestind perspeciivétto Gleungyi& ¥ The
foc& haiinH ofTth&umeLeatth I igzaict tfeApaptiiatiddipoge Deove d dite peyelybyat Gtgutatcealldisorder in the
devalbpmeating 2pgan DenetagduardaiRerd te ngide dakbaguBadtBe peiscEy myreepsisnduaedt hyd@eicalized
stratagyciurpaziact cigatian.nd draristl iedgR GH2prbppdedldiad of coagulation profiles utilizing the Coagulation
115854, F.R RAREY AR 2980, BIR 240RERASP s h e I PR« BoRy, =Ry Gpaauiation
asSRefotisrel BN Hedeal HWalSid R giheYo? HUIN AR KIaR N B A C el EcTiwing T \itraguiation
proE)e(%%]S[%hTH.e eecrif?i@ehos i%wlsépi %J;?gel_eéé?nsfusion for sepsis-induced DIC should depend on certain
contextual factors, considering the patient’s clinical condition, bleeding tendency, and overall trade-off between the

114nBAREPSOME Wi dvakigeosr blateraipkastudibn FRfEEmBortMeln Ittt nfoRlibriRg S13idkel W cddmyinRd
clineal Wih&liidhs PeRBRring theaenshynahiie st Cols P iwead-¥omhende s desatiangivingtinanst
trarRFRGrst kiBVakathBHINOK IPeMiY @r S blIdEMRI0het802 o R0, A2e418h available, such as the TOPPS

116SBEHABIMNG . SHhh By R ek Al TRRb IR, foss ek AR IStashavishfizarh reduainebin, BoBafiR"
IMPEPYABSEhEHRHITAM SR T AIRIA Kt STU BME CBIF BRSN Y06, 7, 14.

116a NaflarsitfbstionsaB PR ExibihgAleRERtE bipialeRPirdrns RIGYYRr aMi BoaYMRIRSS pddern SRIRIANTRM with
sep¥sharB pladikg Minaredarpeiiant ehesphogylation ghihe S yraniepe mal frRnepigicRretesn felPstdy
liesRRAM IS IpasiBIem RN ALK Farmaiandhtey gheadisativa dorasiack dRMBd Bifes 28Hd” pBrsuing

ad o3P fesearch endeavors to acquire a more comprehensive comprehension of the intricate involvement of
1172181EhgaRETURPAG SEPsiEsinduceA LG, FIERMEIYTe (458RTR SHPHIRE Bl esamh P WAt thBilREA BTN of
disthETiFeP RASSERER N BRUSTEAVERI IS I RPRARAB e SEURAMARES SO RSB R B PR Bgre:
thes@al@ﬂp@mcé érpﬁjrl_i@l’g.eg_c%é?pR@ﬁ[ogbfg}@'%@compassing mortality rates and the incidence of

hemorrhagic complications, should be undertaken (Table 3).
118. Forbes, G.M.; Sturm, M.J.; Leong, R.W.; Sparrow, M.P.; Segarajasingam, D.; Cummins, A.G.;

ThdBiBRgMenEerHR@IRcEEinfy BiRSEdirf ey RIALPERRSIS MBSRRMN RahStamak GRYSIQE-induced
DIG-tHRIPaltaBHR S (B SHARG G ESARY ARRIGIQGIE diRSGRY vib bt SaRHRE BIGEMs HBRAIN. #0dthoing

debbte @ffthilthe medical community regarding the pressing necessity for comprehensive research aimed at

119 N8RRIk RARrREBRRANeanREyPRAIRGCHe aPRisaERR TR ITAGAGEARS Adip SYEandngd Jashion. The
ARG Ph Al Bt e R AR N ER IR AR RICCB IR 8RB R RICH LA RI% Je8Alg- This debate
Stemﬁtéﬁ?ﬁhﬁﬁe @@égﬁ%égs_cgmged@fg)@mg%ﬁez@wjig_@'gl’g9?8ﬂgt§g{orthy decrease in mortality rates or

enhancement in clinical outcomes linked to this intervention [B8I8AI79 \ithin the realm of clinical decision-making,
12[9&3 l_Lthgé’t !Pg’n?ﬁt‘a\rlm\(:%nl%szm Wg %bﬁtrz\a{\/igﬂ %f La’c%se}gmliéé 'at]peprpo%h,z vh/ |chV|\s/' ’c‘c])lr‘?}rn%én %Bbr‘? 'mLeq{c]:glous
momeind TRESAHENE LRGN HVERHD TRl - PSR MRl R &Rl MM Rulate

or un(f vora

https://encyclopedia.pub/entry/49584 13/16



Decoding Sepsis-Induced Disseminated Intravascular Coagulation | Encyclopedia.pub

perkimdliiedr&ordrienivsiarty- Dasaighypenliisiapetédts Melitusadcdsndaach) p2dd, [oy;sRiahs3aé. required
145 TECHSUNGRTE ORAE 1 (8073 FOMBr P AR e
SRR 53c el BRGLL B, 5 SIS SRS 0% TRYGRei R oo 240
sepgi %B%Prowded by recent developments in scientific studies. The findings of this study lend support to
the concept that a uniform treatment strategy may not be the most advantageous but rather emphasize the
126 Brinders: Mstoriziflg hbtaEadiMenBoRiRisouiBRiemMRuk MhafR MR sRitachoharRnErslf. 8).fin this
corfte@Athd dihificlRBMIETE - Bdbfne Rp'aanD ds e\@mABIERY fis ASENBERY S FMBRIBAEEN dAGHYSRE
instMARSACRY BBhSUQMGk et dM R te 3memifi dra il ReipphenRfteaRenalilisiapeniatienical
praBiRsHES 06 3,Rhase L ftindsS IR b &eHH LG thVRflz 4kt %1d@iér ThAsfusion for managing sepsis-

1289489 Enberg, A.; Lin, Q.: Schiiler, H.; Koch, C.M.; Joussen, S.; Denecke, B.; Walenda, G.; Pallua,
N.; Suschek, C.V.; Zenke, M. Replicative Senescence of Mesenchymal Stem Cells Causes DNA-

'Melllrrmummmdmimmwaﬁwewapw@eﬁweEMSOS@MENiw MSCs

'%%%P% (é DIG, and Theirimplications for Glinical Rractice &
ﬁ"&frﬁe VIRL9 o6 104,

12 Da Meicehest bfSeShagastet a3 PCouMantly, . Brelsl @santhyy read Sty 4IRS sVResidedentétunallydily
graRdstyatal dygainsutdglissioe $GIC S|l Fanuka)és-ibardpRade-28b8y-stimulating factor (GM-CSF), and
. = _ . . . . [—][%]

128 ROR 99 SEVePe EBGIDTE: AP T Haled ) VIR R clSh 2 Ane RE SN R S modulatory

Ne\zlehtheless jh%ﬁrec'jeﬁ'a‘{ﬁ'r%aé'{"i gotaslr §ei8% rEIéJgnce on sepsis-induced DIC remains to be deflnltlvely
estabhshed [—“—] Granulocyte colony-stimulating factor (G-CSF), a hematological growth factor, stimulates the

124rollR@brAantniidBilidhtioH WithelifopRiRfid MyeFaipniic M- QordatdsidgHh &tgtatiist aBdatReHapa! colony-
stirMAING98cRir IO TED \exe RNA-RRRSRAH B \RADINRIAGRIFRISIBy A rAaFRRMEaINTME. drugs
unday Rl Ritahagaeh GVl Sorrdibadriplariiny AiRindingsios Helacking tMdelessiaty o
enHadBEMiGE N THERBARKRA PSR S ACHRR T RRRNCSIWHISR: FrdpRIRINIRN b pRA2ET . 163 %mpact
of ®2EF treatment on individuals diagnosed with sepsis and DIC was examined by the authors L8771, The study’s
Rediieyedfiemditas e cir o pedimtkigoty bTiseugshold 13180 noteworthy increase in neutrophil counts and
amelioration of coagulation parameters in individuals afflicted with sepsis-induced DIC 877, |n the therapeutic

management of DIC induced by sepsis, IFN-y, an immunomodulatory drug, has exhibited promising potential. The
impact of IFN-y treatment on patients with sepsis-induced DIC was examined by Iba T. et al. 23 in their study. The
study’s findings revealed that the administration of IFN-y yielded enhancements in coagulation abnormalities, a
decrease in the duration of DIC, and a potential decline in fatality rates 23, However, further inquiry is imperative to
attain a holistic understanding of the role played by immunomodulatory drugs in the context of DIC induced by
sepsis. Included in this analysis are the exploration of the mechanisms of action, the determination of the best
dosage, the identification of the ideal timing for administration, and the refinement of the criteria for selecting
patients who may potentially derive therapeutic benefits from such treatment. Conducting randomized controlled
studies BIEIESI72[99]1100][101][102]1103] j5 jmperative for assessing the effectiveness, safety, and clinical outcomes

associated with the utilization of immunomodulatory drugs in this specific context.
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Significant interest has been generated in the treatment of sepsis, transplant medicine, and autoimmune diseases
through the utilization of mesenchymal stem cell (MSC) therapy. Although the precise cellular and molecular
mechanisms underlying MSC-mediated immunomodulation have not yet been fully elucidated, preclinical studies
have demonstrated promising results. The immunomodulatory effects of MSCs are exerted via the secretion of

cytokines, a process that can be influenced by both the local microenvironment and inflammatory cytokines [Z8[79],

Additionally, even apoptotic, metabolically inactivated, or fragmented MSCs possess immunomodulatory potential
[79l104] - However, the lack of standardization in the isolation, culture, and characterization of MSCs complicates
data comparison. MSCs can be derived from various adult and neonatal tissues, each exhibiting unique features in
vitro and in vivo [2BJEBL Notably, freshly thawed MSCs appear to have reduced immunomodulatory capacity
compared to continuously cultured MSCs 203, The local microenvironment plays a critical role in shaping MSC-
mediated immunomodulation, further adding to its complexity B2l MSCs exert their immunomodulatory effects
through a combination of cell contact-dependent mechanisms and the release of soluble factors [Z2][831[84][85][106](107]
(108][109)110]1111]  MSCs have a significant impact on various immune cells, particularly anti-inflammatory
monocytes/macrophages and regulatory T cells (Tregs) [B4I8388] |nterestingly, MSC viability does not appear to be
a prerequisite for some of their immunomodulatory effects, as apoptotic MSCs have demonstrated beneficial
effects in animal models 212, Exploring the use of dead or fragmented MSCs may provide more predictable

immunomodulatory effects and facilitate better comparison across studies 112,

A case report by Galic et al. presented the successful management of a 14-month-old [22. The treatment included a
combination of antibiotics, plasmapheresis, dialysis, methylprednisolone, mycophenolate mofetil, and eculizumab
(71, Eculizumab therapy was considered in rare cases of sepsis with massive complement consumption after
resolving life-threatening multiorgan failure BZ. These studies and reports have important implications for future
clinical practice. IMT, including the use of G-CSF, GM-CSF, IFN-y, and MSCs, shows promise in improving

outcomes in sepsis-induced DIC. However, further research is needed to determine the optimal use, dosing, timing,
and impact on clinical outcomes of these therapies [EI53172](75][78][80][81](82][98][99][100][101][103][104][107][111][113][114][115]

(116][117][118][1191[120][121][122][123][124][125] The need for cautious administration and withdrawal of the drug is

underscored by the potential utilization of eculizumab in instances of sepsis accompanied by complement
consumption. In addition, the investigation of extracellular vesicles derived from mesenchymal stem cells (MSC-
EVs) as a therapy without the need for cell transplantation presents a hopeful alternative to treatments based on
MSCs &7,

By elucidating the intricate relationship between severe COVID-19 and sepsis, which arises from viral infection,
one can glean profound insights into the nature of the disease and subsequently enhance the trajectory of future
investigations pertaining to therapeutic interventions and preventive strategies [2281. Consideration should be given
to the inclusion of IMT in the treatment regimen for severe cases of COVID-19 in conjunction with etiological and
supportive interventions 1281271 The primary objective in the context of COVID-19 immunotherapy should revolve
around the mitigation of exaggerated inflammatory responses while simultaneously preserving a controlled level of

inflammation and facilitating the restoration of profound immunosuppression [281127] | severe cases of COVID-
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19, it is imperative to conduct additional research to substantiate the safety, efficacy, timing, and dosing of IMT
(Table 3) [128],

In conclusion, IMT and MSC-based treatments hold promise for improving outcomes in sepsis-induced DIC and
other conditions. However, further research is necessary to fully understand their mechanisms of action, optimize
their use in clinical practice, and ensure their safety and efficacy. The exploration of MSC-EVs as a cell-free
therapy and the consideration of sepsis-like features in severe COVID-19 provide valuable insights for future

studies and therapeutic developments.
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