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ABSTRACT 
Sepsis is a generalized infectious condition caused by the spread of a non-   pathogenic germ (i.e. a germ 

that can cause disease) throughout the body, through the blood, also known as the sepsis; is a life-threatening 

complication that can occur when bacteria, from another infection, enter the bloodstream and spread throughout the 

body. Normally, the bloodstream does not contain microbes, but when the bacteria enters it, is called bacteremia. If 

bacteria multiply, the body reacts by releasing chemicals into the bloodstream. These substances 

cause an   inflammatory response that can cause damage to body organs. Septicemia requires urgent treatment in the 

hospital, as it can quickly lead to the destruction of healthy tissues, organ failure and death. Without treatment, 

this condition can be fatal. 

 Treating septicemia with antibiotics can prevent septic shock. The infections that most commonly lead to 

sepsis are pneumonia, followed by urinary tract infections, gastrointestinal infections, and skin or soft tissue 

infections. Sepsis is a severe complication of infections. Other complications depend on the degree of damage to the 

organs. Complications also depend on the general health of the individual and how quickly the treatment against the 

infection is obtained. The vast majority of people who rehabilitate after severe sepsis have a long-term evolution 

without problems. 

 However, some people may suffer permanent organ damage. This is much more likely for those with long-term 

conditions such as kidney failure. In some cases, the immune system may also be affected; this may increase the 

likelihood of future infections. Rehabilitating this diagnosis is quite difficult. 
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INTRODUCTION 

 
Conceptual problems 

(septicemia, SIRS, sepsis) - in the medical 

literature, in the case of disseminated 

bacterial infections, a rich terminology has 

developed over time. Terms such 

as bacteremia, septicemia, 

pyemia, or sepsis have been used 

interchangeably, although they define 

distinct clinical situations[1].    

Bacteremia - defines the presence of 

bacteria in the blood, proven by blood 

culture, without linear clinical expression or 

with mild / medium 

manifestations (moderate fever, cold 

sensation). Bacteremia is likely and 

inconsistent, virtually possible in any 

bacterial infection. Exceptions are bacterial 

endocarditis and severe arterial or vascular 

shunt infections, in which the 

bacteremia is sustained or continuous (hours 

or days). There are donor situations, 
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however, when bacteria penetrate the 

massive movement beyond the ability to 

remove blood or when they multiply in the 

blood. In these conditions, 

reach septicemia.       
Septicemia is defined as a systemic 

infection traditional severe, characterized by 

the persistent presence of microbes in the 

blood (blood culture positive repeatedly), 

clinical general manifestations, severe 

systemic and signs linked of secondary 

seeding nucleation in various organs.  To 

overcome these problems and crisis 

terminology, it was created the concept 

of sepsis and after that the syndrome of 

systemic inflammatory response –SIRS[Fig. 

1].    

  

 
 

Fig. 1 Clinical and paraclinical aspects of sepsis[2]  

  

Septicemia is an infectious 

polyetiological disease that can be caused by 

various microorganisms. A persistent 

infectious outbreak (dental, for example) can 

lead to septicemia. When the initial 

infectious focus is a left endocarditis, i.e. an 

infection of the left heart, the spread of 

microbes is done through the arteries. Most 

often septicemia is caused by bacteria, less 

often by fungi or rickettsiae. The use 

of antibiotics has reduced the incidence of 

septicemia with sensitive germs 

(streptococci, pneumococci, meningococci) 

and increased the frequency of those caused 

by staphylococci and gram-negative bacilli. 

This is due to the spread of blood from an 

outbreak located in the skin, urinary tract, 

respiratory tract, digestive tract or genitals. 

Among the bacteria that constitute 

the normal flora there is from a 

physiological point of view a balance related 

to the competition for the nutritive 

substrates, to the elaboration of the 

antibacterial metabolites and even to the 

production of microbial antibiotics. The 

administration of antibiotics, which inhibits 

the multiplication of gram-positive bacteria, 

compromises this balance and promotes the 

expansion of many strains of BGN which 

can play a pathogenic role. These infections 
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are usually given by antibiotic-resistant 

bacteria, which from a therapeutic point of 

view are difficult to 

control. The deficient anti-infective 

defense of the host has an important role in 

the realization of the septicemic process, 

too.Gram-negative bacilli involved in sepsis 

are: Escherichia coli; Pseudomons 

aeruginosa; Klebsiella, Enterobacter, 

Serattia.Other gram negative bacilli such as: 

Proteus, Providencia, Acinetobacter, 

Aeromonas, Citrobacter, Aeromobacter, 

Salmonella, Yersinia cause about 20% of all 

septicemias with gram negative 

bacilli.Gram-negative anaerobic bacilli are 

responsible for a large number of localized 

or generalized infections; they cause mixed 

infections in association with aerobic or 

facultative anaerobic bacteria in over 80% of 

cases. 

Germs capable 

of producing septicemia have a number of 

characteristics - pathogenicity, infectivity, 

aggression, toxigenesis, virulence, etc. The 

pathogenic mechanism of septicemia 

involves a series of essential evolutionary 

stages, including: the germination 

gateway; septicemic outbreak that is in 

communication with blood circulation, the 

constant presence of germs in the blood, 

septic metastases and the state of receptivity 

of the body. 
With the penetration of bacteria into 

blood also takes place the diffusion of 

exotoxins and endotoxins. Their release 

leads to: the appearance of fever, changes in 

leukocytes, immunological effects, 

activation of the complement system, 

activation of the kinin-kalikrein system, 

coagulation disorders. These changes cause 

hemodynamic and tissue irrigation disorders, 

as well as direct damage to vascular and 

cellular endothelium[Fig.2]. 

 
 
Fig. 2 Evolution of sepsis[3] 
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Normally, the bloodstream does not 

contain microbes, but when bacteria enter it, 

it is called bacteremia. If bacteria multiply, 

the body reacts by releasing chemicals into 

the blood. These substances 

cause an inflammatory response that can 

cause damage to body organs. Septicemia 

requires an urgent treatment in hospital, it 

can quickly lead to the destruction of healthy 

tissue to organ failure and death.The septic 

outbreak communicates with the general 

circulation, being represented by the 

infectious outbreak, where the germ 

multiplies and from where it flows into the 

blood, continuously or 

periodically. Sometimes the septic outbreak 

is confused with the entrance gate and can 

be located in the same place. At other times, 

the focus is at a distance from the entrance 

gate, as in the case of slow endocarditis. 

Septicemia usually occurs with 

germs against which the body is 

not sufficiently immunized. These are the 

worst septicemias, in which the germs are so 

numerous that they can be highlighted on the 

blood smear, and the evolution is deadly, the 

body's defense being non-existent. In 

addition to the virulence of germs, the 

body's resistance also matters. The worst 

complication of septicemias is septic shock. 
Leukocytes undergo qualitative and 

quantitative changes. Anemia is caused by 

the toxic bacterial effect on red blood cells 

and bone marrow. Staphylococci release 

bacterial hemolysins, which lead to 

hemolytic anemia. Increased ESR is caused 

by increasing plasma changes in 

fibrinogen and globin concentration. L-1 and 

L-2), as well as decreased albuminemia. 
The inflammatory syndrome is 

triggered by mechanisms activated in the 

``waterfall``. In a first stage, the macrophage 

system participates. The essential role is 

played by the release of 

macrophages activated by: Interleukin -

1 and Tumor Necrosis Factor-alpha. They 

further activate the hypothalamic center of 

thermoregulation with fever and chills, 

sweating[fig.3]. 

 

 
 

 

Fig. 3 Cellular aspects in sepsis[4] 
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They ensure the discharge of potent 

young neutrophils and stimulate the 

processes of phagocytosis, stimulate 

fibroblast and histiocytic cells in the 

direction of collagen deposition as a barrier 

and repair, develop acidosis that provides a 

new energy resource immediately to the 

heart and liver, both intensely required in 

defense, stimulates the hepatic release of 

acute phase protein.The onset is almost 

always sudden, with fever and strong, 

repeated chills, accompanied by general 

altered condition; less often, the onset is 

gradual or insidious[5] . 
Anyone can get an infection that can 

cause septicemia. However, some factors 

may increase the risk of sepsis for certain 

categories of people. These factors include: 

the presence of a weakened immune system, 

caused, for example, by conditions such as 

HIV / AIDS, cancer or cancer treatment, 

chronic diseases such as diabetes, 

respiratory failure or kidney failure; ages 

less than 1 year and older than 65 

years; recent surgery or organ 

transplantation, severe burns or other 

physical trauma. 
Depending on the etiological 

variability and clinical forms, as well as the 

particularities of age, field and drug 

tolerance, the treatment of sepsis must be 

perfectly adapted to each case. To avoid 

an excessively high variability of therapeutic 

solutions it is necessary to maintain a unitary 

therapeutic line based on the etiological and 

pathogenic defining elements, on which 

some additions related to the particularities 

of each case can be made[6]. 
The desideratum of an optimal 

treatment will be: a diagnosis (of the 

disease, of the field and etiological) as early 

as possible; the possibility of 

in vitro verification of the sensitivity of the 

germ in question as quickly and correctly as 

possible (in the sense of selective 

verification, against antibiotic with natural 

penetration capacity through biological 

barriers); absence of contraindications to the 

chosen treatment (by associated diseases or 

by sensitization); the possibility of 

monitoring the level of antibiotic obtained in 

CSF, pleural fluid, etc., under various 

conditions of clearance or accelerated 

inactivation of antibiotics, while maintaining 

an effective antibacterial titer in complete 

safety and without risk of adverse effects by 

overdose; CSF research knowing that 

efficacy can be influenced in some situations 

up to cancellation (aminoglycosides have a 

much reduced activity at acidic pH; binding 

to exuded proteins released from immediate 

activity a variable part of local antibiotics; in 

some combinations, some antibiotics have 

more summed activity small by antagonistic 

effects - the case of the combination of 

Chloramphenicol with 

Gentamicin); treatment must be complex: 

etiological and pathogenic, combating or 

correcting inflammation, cerebral edema or 

other manifestations of imbalance (including 

infectious shock or disseminated 

intravascular coagulation syndrome), 

conditions capable of aggravating the course 

and risk of death. The intense inflamation of 

leptomening gives neighborhood cortical 

distress, and the organization of fibrous 

deposits and cloazonations lead to 

obstructions of interventricular 

communication holes with internal 

hydrocephalus and compression of cranial 

nerve roots[7,8]. 
The first intention therapy is: the 

orientative etiological criteria will be taken 

into account; it will be mandatory to use 

combinations of 2 or 3 synergistic 

preparations and the completion from the 

point of view of the spectrum; the route of 

administration will be, as far as possible, 



Romanian Journal of Medical and Dental Education 

Vol. 9, No. 3, May - June 2020 

 

55 
 

parenteral (especially in bolus) to ensure 

peak concentrations, able to lead to effective 

tissue titers; the choice of antibiotic 

preparations is made according to the 

criteria → etiological probability; statistical 

probability of susceptibility of the presumed 

germ, bioavailability to ensure effective 

titers in all tissue locations; absence of 

contraindications; toxicity as low as possible 

per dose or cumulative; availability for a 

long-term cure; affordable cost price. 
Isolation of the germ and finding out 

its sensitivity will allow both the possible 

correction of the antibiotic formula and the 

possible adjustment of the necessary doses, 

after determining the MIC against 

the chosen antibiotics[9].  

If the infectious bacterium isolated in culture 

is not part of the bacteria that have naturally 

maintained their sensitivity to the antibiotic 

of choice, an antibiogram of the strain will 

be performed, which will indicate the real 

spectrum of antibiotic sensitivity. 
Adjuvant treatment should begin 

immediately and combine the following 

measures: hygienic - dietary; symptomatic, 

pathogenic etiological. Hygienic-dietary 

treatment → isolation in the individual room 

and with adequate care and supervision, 

preferably in the intensive care unit with the 

avoidance of exposure to the risk of 

superinfections or complications.The 

symptomatic treatment – to alleviate the 

suffering culpritted by the patient: antalgic, 

depressants, antiemetics, antipyretics. 

Pathogenic treatment is indicated from the 

beginning in severe clinical forms and 

targets the main pathogenic link. Therapy of 

intravascular disseminated coagulation 

syndrome relevant by consumption 

coagulopathy, is done with early heparin 

therapy: 5000u every 4 hours.iv. Infectious 

shock therapy is done by antimicrobial 

treatment, hydro-electrolytic support 

by intravenous infusions. Sedation therapy 

for psychomotor agitation or convulsions: 

Diazepam i.m.10-40 mg / day. The 

etiological treatment will be started first in 

the order of therapeutic urgency[10]. 
Clinically, we follow: remission of 

fever, remission of other elements specific to 

the systemic inflammatory response, general 

condition and symptoms (headache, 

vomiting, photophobia, stiff 

neck). Paraclinically, we follow 

the remission of the biological constants 

modification and the verification of the level 

of inhibitory efficiency (CMI) and 

bactericidal (CMB) of the serum, under 

established treatment. Treatment must be 

complex, combining measures of etiological 

and pathogenic treatment, control or 

correction of inflammation, cerebral edema 

or other manifestations of imbalance 

(including infectious shock or disseminated 

intravascular coagulation syndrome), 

conditions capable of aggravating the 

evolution and lethal risk[11,12].          
Acquired resistance of some germs 

to the recommended classic antibiotics, 

forces the search for new therapeutic 

solutions. Antimicrobial treatment should be 

supplemented with other therapeutic, 

hygienic-dietary, pathogenic, symptomatic 

and complication measures. 
 Septicemia is maintained today due 

to the severity of their evolution and the 

increasing frequency. A number of favorable 

factors increase the frequency of sepsis and 

bacteremia. Some of these factors are a paid 

tribute to medical progress, because: many 

invasive diagnostic and therapeutic 

procedures are used (endoscopes, catheters, 

biopsy punctures), complex therapeutic 

procedures are used (open heart surgery, 

valve and respiratory prostheses, 

hemodialysis); selections of bacteria 

resistant to common 

antibiotics; significantly increased the share 

of people with immunosuppression by: 

considerable spread of cytostatic, cirrhotic, 

diabetic, neoplastic treatments, chronic 



Romanian Journal of Medical and Dental Education 

Vol. 9, No. 3, May - June 2020 

 

56 
 

immunosuppressed diseases with a longer 

survival period, the elderly). To these 

aspects is added an increase in sepsis due to 

the prevalence of antibiotic-resistant bacteria 

or the involvement of new germs with 

conditioned pathogenicity, prevalence of 

receptive organisms and low resistance to 

infections[13,14]. 
Rehabilitation after sepsis can take a 

long time, and some people will never 

regain their previous health. The recovery 

process will begin in the hospital and 

continue at home; patients are advised to rest 

more and not force -finance recovery 

process. However, during recovery, 

the following conditions can be 

experienced: weakness and fatigue; a 

breathlessness sensation; general body 

pain; difficulty in motion; insomnia; and 

decreasing or loss of 

appetite and weight; hair loss, dry skin, 

peeling and nail fragility; prurit. 
After sepsis, the person may feel 

confused, anxious and depressed. Irritability 

and frustration are common issues that arise 

when recovering from sepsis. 

Eating a balanced and healthy diet, 

exercising moderately, resting and talking to 

family members and friends can help in the 

recovery process after septicemia[15]. 
Severe sepsis and septic shock have 

been devastating to almost everyone, but 

modern intensive care and emergency 

medical care have improved 

the outlook.  Nowadays, between 15 and 

30% of people with septicemia die from 

it. However, 30 years ago, sepsis was 

responsible for more than 80% of deaths. 

             

CONCLUSIONS 

 

 Septicemia remains the leading 

cause of death from infections. 
           Long-term effects include difficulties 

in rest and sleep, pain, abnormal thinking 

and damage to organs. Obtaining a quick 

treatment, from the first signs of sepsis, it 

is extremely important for increasing the 

chances of survival and a better quality of 

life after recovery. 
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