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Summary

The increased incidence of organ dysfunction and the high mortality rate due to sepsis, make it necessary and beneficial
to detect early cutaneous sepsis, for the early initiation of appropriate treatment, from the first hours, from the diagnosis.
Cutaneous sepsis is a life-threatening clinical dysfunction, due to the alteration of the body’s response to infection and involves
in its management, a multidisciplinary collaboration, in which skin manifestations are the trigger for imbalances of internal
organs. Any skin infection, bacterial, viral, fungal or parasitic, can trigger sepsis, but the most common in dermatological
practice are bacterial, such as cellulitis, erysipelas, trophic ulcers from the advanced stages of chronic venous insufficiency,
bullous dermatoses with cutaneous denudations (pemphigus, pemphigoid, Steavens Johnson syndrome), erythroderma,
vasculopathy, etc. The germs frequently involved are: methicillin-resistant Staphylococcus aureus (MRSA), Escherichia coli,
Pseudomonas aeruginosa, species of the genus Streptococcus and Enterococcus. For assessing the severity, evolution and
prognosis, certain serological markers are used, but there are no standard markers, unanimously accepted in the early diagnosis
of sepsis. Routine diagnostic methods from the medical practice are useful, but they do not have high sensitivity and specificity.
In recent years, C-reactive protein (CRP), procalcitonin (PCT), presepsin (sCD14-ST), proadrenomodulin (Pro-ADM) and
proinflammatory cytokines have been extensively studied. The management of cutaneous sepsis, as a medical emergency, involves
a multidisciplinary approach, following the evolution and possible complications, depending on the severity of organ
dysfunction, throughout the entire patient’s hospitalization. The possibility of dosing the new inflammatory biomarkers urges
the establishment of antimicrobial therapy, significantly contributing to the improvement of the prognosis and reduces mortality.
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the infection [1]. It trains in its management a
multidisciplinary approach, in which the
cutaneous manifestations represent the trigger
factor of the imbalances of the internal organs.

Most of the sepsis cases occurs outside
hospitals, and the affected patients come to the
Emergency Department with various signs and

Introduction

Dermatological diseases, due to the diversity
of signs and symptoms they present, sometimes
require prompt intervention to ensure basic life
support, which shows that dermatological
emergencies are a continuous challenge of
diagnosis, treatment and prognosis in current

practice. Skin sepsis is a topical issue in
international research because it is a dynamic,
life-threatening clinical dysfunction which
threatens live by altering the body’s response to
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symptoms, which sometimes causes difficulties
in diagnosing this disease. The new criteria for
sepsis and early antibiotic therapy have been the
focus of research and debate in recent years [2].
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Material and Method

Any type of skin bacterial infection, viral or
fungal, can cause sepsis, but the most common
are bacterial infections. In the skin and
subcutaneous cellular tissue, bacterial infections
can generate sepsis by triggering a complex
cascade of disorders of several organs and
systems, with their functional insufficiency [3].
The most common in dermatological practice are
cellulite, erysipelas, trophic ulcers in the
advanced stages of chronic venous insufficiency,
bullous dermatoses (pemphigus, pemphigoid)
with extensive skin denudation, and the germs
involved are often represented by Staphylo-
coccus aureus, very resistant (MRSA), Esch-
erichia coli, Pseudomonas aeruginosa, species of
the genus Streptococcus and Enterococcus [4].

According to statistics, the mortality rate
from sepsis in 2012 was 41% in Europe and 28.3%
in the United States [5]. The high incidence of
organ dysfunction and the high mortality rate
make it necessary and beneficial to detect early
sepsis, for the rapid initiation of an aggressive
systemic treatment, from the first hours after
diagnosis [6, 7].

Advances in the last decades in under-
standing the pathophysiology of sepsis have
shown that its manifestations can no longer be
attributed only to the infectious agent and the
immune response that it generates, but also to
changes in the parameters of coagulation,
immunosuppression and organ dysfunction [8].
At the same time, knowledge and monitoring of
evolutionary and prognostic markers are key
elements in the current management of sepsis.
Early recognition of the signs and symptoms of
sepsis and septic shock, but also the corrobo-
ration of biochemical and microbiological investi-
gations aims a rapid and effective intervention,
with a significant decrease in morbidity and
mortality [9].

For assessing the severity, evolution and
prognosis, certain serological markers are used,
but there are no standard markers, unanimously
accepted in the early diagnosis of sepsis. An ideal
biomarker, which can be used in an emergency,
must have good accuracy, reproducibility,
predictive value (diagnosis), to allow the
detection of patients at risk for complications
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(prognosis), to have a high specificity and
sensitivity, to appreciate the effectiveness of
therapy and to be affordable (low price) [10]. The
development of scores, such as APACHE-II and
the sequential assessment of organic insufficiency
(SOFA), provided simple but useful clinical tools
in the assessment and prognosis of sepsis [5, 11].

Routine diagnostic methods in medical
practice are useful, but do not have high
sensitivity and specificity. In recent years, C-
reactive protein (CRP), procalcitonin (PCT),
presepsin (sCD14-ST), proadrenomodulin (Pro-
ADM) and proinflammatory cytokines have been
intensively studied [12].

C-reactive protein (CRP), named after the
ability to precipitate polysaccharide C from the
structure of Streptococcus pneumoniae, is a
marker for systemic inflammation and tissue
destruction. It is synthesized by hepatocytes, but
also by smooth muscle cells, macrophages,
endothelial cells, lymphocytes and adipocytes.
Hepatic synthesis is controlled by interleukin-6
(IL-6). CRP has elevated serum levels in
infections, but also in non-infectious diseases,
such as autoimmune diseases, rheumatism, acute
coronary syndromes, malignant tumors, after
trauma or surgeries. The CRP sensitivity in the
diagnosis of acute infections has values
??between 30% and 97.2%, and the specificity is
between 75% and 100%. The main disadvantages
of CRP are: lack of specificity in the diagnosis of
bacterial infections, low sensitivity, and the fact
that it does not allow the differentiation between
sepsis and systemic inflammatory response
(SIRS) of non-infectious etiology. With high
specificity but low sensitivity, CRP is used for its
negative predictive value [13].

Procalcitonin (PCT) is used as a biomarker of
sepsis, both for diagnosis and for assessing the
evolution and prognosis, because it increases
rapidly in the first hours after infectious
stimulation and decreases significantly under
appropriate antibiotic therapy [14]. It is a
precursor of calcitonin (regulatory hormone in
calcium homeostasis), produced by hepatocytes
and macrophages, in response to factors such as:
infections, trauma, surgeries. Studies suggest that
procalcitonin level is a practical indicator for
early diagnosis of sepsis, but should be correlated
with other clinical parameters [15, 16]. It also




correlates with the extent and severity of bacterial
infections. Elevated serum levels were associated
with an increased mortality rate and correlated
with various clinical severity scores: SOFA
(Sequential Organ Failure Assessment), APACHE
(Acute Physiology and Chronic Health
Evaluation) and SAPS (Simplified Acute
Physiology Score). [17]. As a marker of infection,
sensitivity and specificity are 75-100% [13].

Presepsin (sCD14-ST) is another early
indicator of infections in the body [18].

Presepsin secretion is considered a stimulus
of monocyte phagocytosis. Therefore, presepsin
is also detectable in people without infection. The
concept for presepsin requires that its levels be
measurable in non-infectious individuals, to
increase in the initial stages of bacterial
infections, being considered an indicator of
innate immune effector cells, activated in
response to the action of invasive pathogens [19].
According to current studies, the level of
presepsin is an adequate indicator for monitoring
the effectiveness of antibiotic therapy, so there
were decreases in the level of presepsin, starting
with the 7th day of treatment with appropriate
antibiotics, in patients with positive blood
cultures [20, 21] .

Other new biomarkers analyzed were:
proadrenomedulin (Pro-ADM) differentiates
sepsis from non-infectious systemic inflam-
matory reaction and together PCT increases the
probability of diagnosis, in comparison with the
individual determination of each marker [22].

The soluble urokinase-like plasminogen
receptor (suPAR) shows elevated plasma levels
in critically ill patients, being a good indicator in
assessing the severity and risk of mortality. The
secretion of multiple proinflammatory cytokines
also correlates with the severity and mortality of
sepsis and indicates that the process of
uncontrolled inflammation has begun. The most
involved cytokines associated with the early
phase of inflammation are the interleukins IL-1B,
IL-6 and tumor necrosis factor (TNF-o) [13].

Hemopexin (HPX), a biochemical parameter,
included by some authors in the category of acute
phase reactants, has high values in the systemic
inflammatory response syndrome [23]. If the
HPX value is higher the severity of the disease is
decreased, a high concentration of it at
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hospitalization, being associated with a favorable
prognosis of patients with sepsis [24].

Recent studies have concluded that sentinel
biomarkers, represented by the association
between IL-6, PCT and soluble trigger receptor
expressed on myeloid-1 cells (sSTREM-1), remain
early predictors of sepsis, before that symptoms
set in. The three factors are specific to different
aspects of the inflammatory process. Thus PCT is
a general marker of inflammation, sSTREM-1 is
released by myeloid cells, being specific to the
chemotactic process, involved in antibacterial
control, and IL-6 is part of the cascade of
proinflammatory cytokines [25]. None of the
mentioned markers, dosed individually, has
100% specificity and sensitivity for the early
diagnosis of sepsis, but the combined dosing of at
least two indicators, especially among sentinel
markers, significantly increases the accuracy of
the diagnosis [26].

The development and application of
nanotechnology offers opportunities in the
management of patients with critical illness with
sepsis, being useful in microbial infections
treatment, including resistant pathogens. [27].

In the urgent approach to sepsis with cuta-
neous starting point, in addition to the above-
mentioned serological indicators, the risk factors
that negatively influence the prognosis must also
be taken into consideration:

= age: patients over 65 years of age and
infants < 1 year are vulnerable groups, due
to the depressed or incomplete developed
immune system to act adequately to
bacterial invasion;

= comorbidities: cardiac, oncological, renal
or any other medical condition, which
compromises immunity and decreases the
body’s ability to defend itself (diabetes,
AIDS, transplantation, immunosuppres-
sive drugs, hypoalbuminemia);

* invasive devices: peripheral or central
venous catheters, urinary catheters,
mechanical ventilation;

= antibiotic resistance: may promote sepsis
(e.g. MRSA infections, E coli, enterococci)
[28].

The SOFA severity score, based on six
different scores, one for each of the respiratory,
cardiovascular, hepatic, renal, cerebral and
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coagulation systems, marked from 0 to 4 reflects
the aggravation of organ dysfunction [29]. The
APACHE II assessment system presents 3 areas:
acute physiology, chronic health assessment and
age. The first field refers to the acute changes,
from the first 24 hours after hospitalization, of
some physiological parameters such as:
oxygenation (Sa02), rectal temperature, average
blood pressure, blood pH, heart rate, respiratory
rate, electrolytes (Na, K), creatinine, hematocrit,
leukocytes and Glasgow score (GSC). The second
field concerns the assessment of comorbidities,
which contribute with 7% to mortality [30].

Diagnosis of early-stage sepsis is essential for
improving quality of life and reducing mortality
[31, 32].

The treatment of sepsis is complex and
includes early resuscitation, adequate ventilatory
support, vasopressors agents, steroids,
anticoagulants, anti-inflammatory drugs and
glycemic control [33, 34]. In choosing the
treatment schema, the gateway to the infection
and the potentially involved germs, the age and
comorbidities of the patient are taken into
consideration. Most of the times, an empirical
antibiotic is administered, with a wide spectrum,
with good tissue penetrability, with the
possibility of subsequent transition to a restricted
antibiotic therapy, according to the antibiogram
[35].

Bibliography

There are over 170 biomarkers, but none of
them has sufficient sensitivity and specificity to
be commonly used in clinical practice. Therefore,
the combined use of two or more biomarkers is
more efficient than a single biochemical para-
meter [36].

Conclusions

Knowing the role of inflammatory bio-
markers in sepsis, it can significantly improve the
patient’s quality of life, only with early inter-
vention with broad-spectrum antimicrobial
agents. The correlation of these factors with the
severity of clinical signs emphasizes the impor-
tance of diagnosing sepsis in the early stages. The
possibility of dosing of new inflammatory
biomarkers accelerates the establishment of
antimicrobial therapy, contributing to improved
the prognosis and reducing mortality.

The management of cutaneous sepsis, as a
medical emergency, involves a multidisciplinary
approach, following the evolution and possible
complications, depending on the severity of
organ dysfunction, throughout the entire
patient’s hospitalization. The possibility of
dosing the new inflammatory biomarkers urges
the establishment of antimicrobial therapy,
significantly contributing to the improvement of
the prognosis and reduces mortality.

1. Singer M, Deutschman C.S, Seymour C.W, Shankar-Hari M, Annane D, Bauer M et al. The Third International
Consensus Definition for sepsis and septic shock (Sepsis-3). JAMA 2016; 315(8):801-810;

2. Husabo G, Nilsen R. M, Solligard E et al. Early diagnosis of sepsis in emergency departments, time to treatment,

and association with mortality: an observational study, PLoS One, 2020; 15(1); doi: 10.1371/journal.pone.0227652;

3. O Brien Jr. ]JM, Ali N.A, Abraham E. Sepsis. Am ] Med, 2007; vol.120, no.12, pp.1012-1022; http://doi.org/
10.1016/j.amjmed.2007.01.035;

4. Golan Y. Current treatment options for acute skin and skin-structure infections. Clin Infect Dis. 2019 Apr 1;
68(Suppl 3): 206-212;

5. Levy M.M, Artigas A, Phillips G.S et al. Outcomes of the surviving sepsis campaign in intensive care units in the
USA and Europe: a prospective cohort study. Lancet Infect Dis. 2012; 12(12): 919-924;

6. Dollin H.H, Papadimos T.J, Stepkowski S, Chen X, Pan Y.K. A novel combination of biomarkers to herald the
onset of sepsis prior to the manifestation of symptoms. Shock. 2018; 49(4): 364-370;

7. Thompson K, Venkatesh B, Finfer S. Sepsis and septic shock: current approaches to management. Intern Med J,
2019; Vol. 49, no. 2, pp. 160-170, http://doi.org/10.1111/im;j.14199;

8. Gyawali B, Ramakrishna K, Dhamoon A.S. Sepsis: the evolution in definition, pathophysiology and management.
Sage Open Med. 2019; 7: 2050312119835043.doi: 101177/2050312119835043;

9.

38

Ungureanu V. Bacterial sepsis. First published: 06 noiembrie 2017; Editorial Group: Medichub Media;
doi:10.26416/Inf.51.3.2017.1197;




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.
32.
33.

34.

DermatoVenerol. (Buc.), 66(3): 35-40

Iskandar A, Susianti H, Anshory M, Di Somma S. Biomarkers utility for sepsis patients management. Submitted:
October 26th 2017Reviewed:March 1st 2018 Published: November 5th 2018; doi: 10.5772/intechopen.76107;
Abraham E. New Definitions for Sepsis and Septic Shock: Continuing Evolution but with Much Still to Be Done.
JAMA, 2016; 315(8):757-759;

Reichsoellner M, Raggam R. B, Wagner ], Krause R, Hoenigl M. Clinical Evaluation of Multiple Inflammation
Biomarkers for Diagnosis and Prognosis for Patients with Systemic Inflammatory Response Syndrome. Journal of
Clinical Microbiology, 2014; 11:4063-4066;

Streanga V, Stanga O. M, Nistor N, Mindru D. E, Ciomaga I.M, Rugina A, Frasinaru O. E. Diagnostic biomarkers
in sepsis, 2020; doi:10.26416/Pedi.57.1.2020.3066;

Becker K. L, Nylen E. S, White J. C, Muller B, Snider R. H Jr. Procalcitonin and the calcitonin gene family of
peptides in inflammation, infection and sepsis. A Journey from calcitonin back to its precursors. J. Clin Endocrinol
Metab, 2014; 89:1512-1525;

Wacker C, Prkno A, Brunkhorst F. M et al. Procalcitonin as a diagnostic marker for sepsis: a systematic review and
meta-analysis. Lancet Infect Dis. 2013; 13(5): 426-435;

Agarwal R, Schwartz D. N. Procalcitonin to Guide Duration of Antimicrobial Therapy in Intensive Care Units: A
Systematic Review. Clinical Infectious Diseases, 2011; 53(4):379-387;

Henriquez-Camacho C, Losa J. Biomarkers for sepsis. Review article. BioMed Research International, 2014; 2014:
547818, doi: 10.1155/2014547818;

Sandquist M, Wong H. R. Biomarkers of sepsis and their potential value in diagnosis, prognosis and treatment.
Expert RevClinlmunol, 2014; 10(10): 1349-1356;

Chenevier-Gobeaux C, Borderie D, Weiss N, Mallet-Coste T, Claessens Y. E. Presepsin (sCD14-ST), an innate
immune reponse marker in sepsis. Clin.Chim.Acta, 2015; 450: 97-103;

Masson S, Caironi P, Fanizza C, Thomae R, Bernasconi R, Noto A, Oggioni R, Pasetti G. S, Romero M, Tognoni G.
Circulating presepsin (soluble CD14 subtype) as a marker of host response in patients with severe sepsis or septic
shock: data from the multicenter, randomized ALBIOS trial. Intensive Care Med, 2015; 41(1): 12-20;

Kim M. H and Choi J. H, Un update on sepsis biomarkers. Infect Chemother, 2020; 52(1): 1-18. doi:
10.3947 /ic.2020.52.1.1;

Angeletti S, Battistoni F, Fioravanti M, Bernardini S, Dicuonzo G. Procalcitonin and mid-regional pro-
adrenomedullin test combination in sepsis diagnosis. Clinical Chemistry and Laboratory Medicine, 2013; 51(5): 1059-
1067;

Philip A. G, Haptoglobin in diagnosis of sepsis. | Perinatal, 2012; 32:312;

Janz D. R, Bastarache J.A, Sills G, Wickersham N, May A. K, Bernard G.R et al. Association between haptoglobin,
hemopexin and mortality in adults with sepsis. Crit Care. 2013; 17:1-8;

Kibe S, Adams K, Barlow G. Diagnostic and prognostic biomarkers of sepsis in critical care. |. Antimicrob
Chemother., 2011; 66(Suppl 2):ii 33-40;

Da Gomes Cunha D. M, Da Silva G. G, Hamasaki M. Y. New biomarkers of sepsis with clinical relevance, 2018,
published: july 1st 2019; doi: 10.5772/intechopen.82156;

Pant A, Mackraj I and Govender T. Advances in sepsis diagnosis and management: a paradigm shift towards
nanotechnology. | Biomed Sci, 2021; 28:6;

Roham M, Abbaszadeh A, Momeni M, Mirzae N, Gholami M. Prognostic factors of sepsis rapid progression in
patients admitted to Intensive Care Unit. Annals of Tropical Medicine and public Health, 2017; 10(6): 1770-1773;
Lambden S, Laterre P. F, Levy M. M, Francois B. The SOFA score- development, utility and challenges of accurate
assessment in clinical trials. Critical Care, 2019; https://ccforum biomedcentral.com/articles/10.1186/513054-
019-2663-7;

Lakhani J. D, SOFA vs APACHEII as ICU scoring system for sepsis: a dilemma. Journal of Integrated Health Sciences,
2015; 3(2): 3-7;

Kumar S, Tripathy S, Jyoti A, Singh S. G. Recent advances in biosensors for diagnosis and detection of sepsis: a
comprehensive review. Biosens Bioelectron, 2019; 124-125:205-15;

Limongi D, D"Agostini C, Ciotti M. New sepsis biomarkers. Asian Pac ] Trop Biomed, 2016; 6(6):516-9;

Alhazzani W, Moller M. H, Arabi Y. M, Loeb M, Gong M. N, Fan E, Sepsis S et al. Surviving Sepsis Campaign:
guidelines on the management of critically ill adults with coronavirus disease COVID-19. Crit Care Med., 2019;
2020: E440-69;

Rhodes A, Evans L. E, Alhazzani W, Levy M. M, Antonelli M, Ferrer R et al. Surviving sepsis campaign:
international guidelines for management of sepsis and septic shock: 2016. Intensive Care Med., 2017; 43(3):304-77;

39




DermatoVenerol. (Buc.), 66(3): 35-40

35. Levy M. M, Evans L. E, Rhodes A. The Surviving Sepsis Campaign Bundle: 2018 Update. Crit Care Med., 2018;
46(6):997-1000;

36. ZhouY, Zheng R, Chen Q, Wang X. Biomarkers for the early diagnosis of sepsis Zhonghua Wei Zhong Bing Ji
Jiu Yi Xue, 2019; 31(3):381-384, doi: 10.3760/cma.j.issn.2095-4352.2019.03.026.

Conflict of interest
NONE DECLARED

Correspondance address: ~ Patrascu Adriana Ionela
The County Emergency Clinical Hospital “St. Spiridon” lasi.
e-mail: patrascuai@yahoo.com

40




