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ABSTRACT

Aim: Investigation of therapeutic efficacy of plasmapheresis as an adjunct treatment of sepsis in surgical pediatric patients.
Objective: Determination of relative risk of mortality in patients who received plasamapheresis with standard treatment of
sepsis, in comparison to patients who received standard treatment alone. Design: prospective, randomized controlled clinical
trial. Setting: Intensive Care Unite at Pediatric Clinic of Tbilisi State Medical University. Patients: 0-14 years old surgical
pediatric patients with severe sepsis, septic shock and MODS. Interventions: 257 patients were stratified in 4 age groups and
then randomized to receive either standard sepsis treatment or an add-on treatment with plasmapheresis. Measurments:
Primary endpoint was intrahospital survival. Mortality rates were detected in plasmapheresis and control groups and relative risk
of mortality associated with plasmapheresis were calculated. Differences were considered statistically significant at P values
less than 0,05. Results: All cause mortality rate was 23,2% (29/125) in consolidated plasmapheresis group and 46,97%
(62/132) in control group. This represents relative risk of fatal outcome in plasmapheresis group of 0,49 and absolute risk
reduction 23,77%. Relative risk of mortality associated with plasmapheresis was the lowest in 1-12 months age group patients
(Risk Ratio — 0,32). Conclusions: Plasmapheresis may be an important add-on to conventional treatment of severe sepsis in

surgical pediatric patients.
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epsis is an increasingly common cause of morbidity

and mortality in critically ill patients. Several studies

are dedicated to plasmapheresis as an adijunctive
therapy of sepsis in adults [7,9]. Significantly less works
was done in pediatric population with same illness and
their results are controversial [8].

There is both a non-specific and specific rationale for
using plasmapheresis (plasma exchange) in septic
patients. It could remove excessive cytokines and other
pro- and anti- inflammatory mediators from blood and
restore levels of deficient substances in case of using
fresh-frozen plasma as replacement fluid. Otherwise,
several recent works show efficacy of plasma exchange
during thrombotic micrangopathies in pediatric patients.
By modern view of the disease pathophysiology:
endothelial  injury, hemostasis  disturbances  and
microcirculatory failure play key role in progression of
septic process and lead to development of Multiple
Organ Dysfunction Syndrome (MODS) and death. So,
plasmapheresis, as adijunctive therapy, should resist
progression of MODS and sepsis and improve patient
survival [11].

Aim: Investigation of therapeutic efficacy of
plasmapheresis as an adjunct treatment of sepsis in
surgical pediatric patients.

Objective: Determination of relative risk of mortality in
patients who received plasamapheresis with standard
treatment of sepsis, in comparison to patients who
received standard treatment alone.

Design: Prospective, randomized controlled clinical trial.
MATERIALS AND METHODS

257 pediatric patients aged 0-14 years, admitted at
Thilisi State Medical University Pediatric Hospital in 2001
— 2005, with different (infectious and non-infectious)
surgical diseases, where also diagnosed severe sepsis,
septic shock and/or MODS, while they received treatment
at PICU.

Diagnostic criteria for sepsis, severe sepsis and septic
shock were those suggested by the American College of
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Chest Physicians (ACCM) and Society of Critical Care
Medicine (SCCM) consensus conference [1,2] and adjusted
for pediatric patients by Jafari H. et al [4]. Appropriate
criteria was obtained from reference to define “suspected
infection”, hypoperfusion [10], hypotension in pediatric
patients [5]. A MODS was diagnosed according to
Wilkinson et al [6].

As soon as the diagnosis of severe sepsis, septic shock or
sepsis with MODS was established patients were
randomized to receive plasmapheresis in addition to
conventional treatment or standard sepsis treatment
alone. Conventional treatment in general performed
according to the “Surviving Sepsis Campaign guidelines
for management of severe sepsis and septic shock” [3].
Patients with incurable multiple congenital malformations
were excluded from study. Informed consent was
obtained from the parents or supervisors of all involved
patients.

Plasmapheresis was initiated within 3 hours after the
diagnosis were established. This procedure performed
using centrifugation technique. Catheterization of femoral
vein used for venous access. Extracorporeal circuit was
constructed from single use parts at the patient bedside
using aseptic technique. Heparin used for regional
stabilization of blood in extracorporeal circuit. 40% of
plasma was exchanged during single session. Sessions
were repeated in 18 hours. So, during whole operation
120 % of body plasma was exchanged in 3 days. Fresh-
frozen plasma was used as replacement fluid.

Primary endpoint of study was all cause intrahospital
mortality in plasmapheresis and control groups. Data
were analyzed on “intention to treat” basis.

Patient baseline demographic, prognostic and treatment
characteristics, making influence on survival, such as: age,
sex, Pediatric Risk of Mortality (PRISM) score, primary site
of infection, type of identified microorganism, invasive
treatment procedures, antibiotics and inotropes were
recorded and took in consideration during comparison of
groups.

Data for statistical analysis were collected using patients
computer database created by our team on the basis of
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Microsoft Access. Statistical Analysis performed using
SPSS for windows v. 11.5. Summaries of numeric data are
presented as Mean *SD, categorical — by proportions
and percents. Univariate comparisons were made by
unpaired t test for continuous variables and Fisher’s exact
test for categorical variables. Fisher’s exact test was also
used to test differences in survival between
plasmapheresis and control groups. Multiple logistic
regression was used to assess the effect of baseline
variables on survival. Differences were considered
significant at p values less than 0,05. For relative risk of
mortality 95% CI should not include value 1,0.

Variable P azni‘%ge;)eg s ((;gn]t;gl) p
Gender (M/F) 71/54 72/60 0.24
Mean age (months) 192 +£37.3 21+£395 0.84
Mean PRISM score 184+13.4 153+£11.8 0.40

Tab.1 Baseline characteristics of 257 patients
randomly assigned to plasmapheresis or control groups

RESULTS AND DISCUSSION

There were 125 patients randomized in plasmapheresis
group and 132 patients in control group. From 257
patients 111 were female and 146 male. 138 babies
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were newborn, 32 — infant, 28 aged 1-3 years and 59
over 3 years old. There were no statistically significant
differences between the groups with respect to their
baseline characteristics (Tab.1).

The worst condition among septic patients was: severe
sepsis in 84 patients, sepsis with MODS in 103 patients
and septic shock in 70 patients.

29 deaths occurred in plasmapheresis group (23,2%) and
62 in control (46,9%) (p=0,05). Relative risk of fatal
outcome in plasmapheresis group was 0.49 (95% Cl 0.27-
0,71) and absolute risk reduction 23.8%. Comparison of
outcomes in patient groups with different septic state
showed up lowest relative risk of mortality in patients with
severe sepsis 0,37 (95% Cl 0,26 — 0,45) and absolute
risk reduction 25,3 %. Also relative risk of mortality
associated with plasmapheresis was the lowest in 1-12
months age group patients, Risk Ratio — 0,32 (95% CI
0,21-0,43) and absolute risk reduction 27,8%. Multiple
logistic regression analysis decrease influence of
plasmapheresis on patient’s mortality.

According to our results plasmapheresis performed by
technique described above, is important adjunctive
treatment of sepsis in surgical pediatric patients,
especially in infants and in case of early initiation, at the
stage of severe sepsis.

CONCLUSIONS
Plasmapheresis may be an important add-on to
conventional treatment of severe sepsis in surgical

pediatric patients.
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Ina3madepe3 kak BcoMoraresibHOe JeUeHHe TAKeJI0ro cencuca y aerei

Pama3z Kymybuose, I'eopeuti Aoamaweunu, Asmanoun Kymyouoze, Tamasz Pobaxuose,
Enena lllsaneupaosze

Kadenpa nerckoit xupyprun TOUIMCCKOrO TOCY JapCTBEHHOTO MEIUIIMHCKOTO YHUBEpCUTeTa, [ py3us

PE3IOME

WccneposaHa TepanesTuyeckas apdekTmBHOCTL nnasmadepesa Kak BCMOMOraTenbHOro Metofa fIeHeHNs TSHKENoro Xnpypruyeckoro
cencuca y aeTei. [ina onpefgeneHnss BO3MOXHOIO OTHOCUTENBHOTO pUcka CMEPTHOCTU Cpeaun NauMeHTOB, AOMNOINHUTENBHO NEYEHHBbIX,
Hapsay €O CTaHAapTHbIMM MeTodamu nnasmadepesoM. V3yyeHue OCyLIecTBNSNM NyTeM paHAOMU3MPOBAHHOIO, KOHTPONMPYEMOro
KIMUHUYECKOro 3KcnepuMeHTa cpeaun 257 MmaumeHTOB C TSHKENbIM XUMPYPrU4ecknM CEerncucom, CenTUYECKMM LUOKOM W MOMMOPraHHoW
He[oCTaTOYHOCTBIO B Bo3pacTe oT 0 Ao 14 neT, neuvBlUMECS B OTAENVMHUM peaHnMauun U UHTEHCMBHOW Tepanuu neamaTpuyeckomn
knuHukn TIFMY B 2001-2005 ropax. W3yyanu BHYTpUOONBHWUYHYO CMEPTHOCTb B COOTBETCTBYIOLUMX rpynnax W onpeaensnu
OTHOCUTENbHBIN PUCK CMEPTHOCTU. YCTaHOBMNEHO, YTO OTHOCUTENbHBIA PUCK CMEPTHOCTU B rpynne nna3madepesa coctasnset 0,49 B
CpaBHEHWUWN C KOHTPOMbHOW rpynnoin. OTOT nokasaTeNb okasasicsa HavMeHbLIMM cpeau mnafeHueB B BospacTe oT 1 go 12 mecsiues
(0,32). TlMonyyeHHble p[OaHHbIe MNO3BOMSAIOT 3aKMYWTb, YTO MrasModepe3 yMeHbLlaeT CMEpPTHOCTb MAaUMEHTOB C  TshKENbiM
XUPYPr14YecKknM CerncucoB, 0COBEHHO Cpeayn MNageHLEB, U MOXET CMYXWUTb CYLLEeCTBEHHbIM JOMOMHEHNEM K KOMMMNEKCY CTaHAapTHbIX
METOAOB feyeHus.

Knrouersle caomBa: miasMapepes, miasMoobMeH, CEINCHUC, TSXKEJIB CENCHC, IIOK, MNOJHMOPTaHHAS
HENOCTATOYHOCTE, NEeAMATPWUS, XUPYPIMUsa, JI€UYEHUE, BEXKMBAEMOCTL, OTIACJICHME MHTEHCUBHOM
Tepanmnn
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Methods

Describe your selection of the observational or experimental subjects (patients or laboratory animals, including controls) clearly. Identify the age,
sex, and other important characteristics of the subjects. The definition and relevance of race and ethnicity are ambiguous. Authors should be
particularly careful about using these categories.

Identify the methods, apparatus (give the manufacturer's name and address in parentheses), and procedures in sufficient detail to allow other workers
to reproduce the results. Give references to established methods, including statistical methods (see below); provide references and brief descriptions
for methods that have been published but are not well known; describe new or substantially modified methods, give reasons for using them, and
evaluate their limitations. Identify precisely all drugs and chemicals used, including generic name(s), dose(s), and route(s) of administration.

Reports of randomized clinical trials should present information on all major study elements, including the protocol (study population, interventions
or exposures, outcomes, and the rationale for statistical analysis), assignment of interventions (methods of randomization, concealment of allocation
to treatment groups), and the method of masking (blinding).

Authors submitting review manuscripts should include a section describing the methods used for locating, selecting, extracting, and synthesizing data.
These methods should also be summarized in the abstract.

Ethics

When reporting experiments on human subjects, indicate whether the procedures followed were in accordance with the ethical standards of the
responsible committee on human experimentation (institutional or regional) and with the Helsinki Declaration of 1975, as revised in 1983. Do not
use patients' names, initials, or hospital numbers, especially in illustrative material. When reporting experiments on animals, indicate whether the
institution’s or a national research council's guide for, or any national law on, the care and use of laboratory animals was followed.

Statistics

Describe statistical methods with enough detail to enable a knowledgeable reader with access to the original data to verify the reported results. When
possible, quantify findings and present them with appropriate indicators of measurement error or uncertainty (such as confidence intervals). Avoid
relying solely on statistical hypothesis testing, such as the use of P values, which fails to convey important quantitative information. Discuss the
eligibility of experimental subjects. Give details about randomization. Describe the methods for and success of any blinding of observations. Report
complications of treatment. Give numbers of observations. Report losses to observation (such as dropouts from a clinical trial). References for the
design of the study and statistical methods should be to standard works when possible (with pages stated) rather than to papers in which the designs
or methods were originally reported. Specify any general-use computer programs used.

Put a general description of methods in the Methods section. When data are summarized in the Results section, specify the statistical methods used to
analyze them. Restrict tables and figures to those needed to explain the argument of the paper and to assess its support. Use graphs as an alternative
to tables with many entries, do not duplicate data in graphs and tables. Avoid nontechnical uses of technical terms in statistics, such as "random"

(which implies a randomizing device), "normal," "significant,” "correlations,” and "sample." Define statistical terms, abbreviations, and most
symbols.

Results

Present your results in logical sequence in the text, tables, and illustrations. Do not repeat in the text all the data in the tables or illustrations;
emphasize or summarize only important observations.

Discussion

Emphasize the new and important aspects of the study and the conclusions that follow from them. Do not repeat in detail data or other material given
in the Introduction or the Results section. Include in the Discussion section the implications of the findings and their limitations, including
implications for future research. Relate the observations to other relevant studies.
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