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INTRODUCTION

Sepsis should be defined as life-threatening othyesfunction caused by a dysregulated host respon
infection. [1] The American College of Chest Phigis and the Society of Critical Care Medicine detred the
nomenclature for disorders related to sepsis. BHewiing terms describe the progression of sigr symptoms
of Systemic inflammatory response syndrome (SIRH)characterized by Temperature >38 C or <36 CarH
rate >90 beats/min, Respiratory rate >20 breatimsfmithe need for mechanical ventilation, Whitedolccell

count >12,000 cells/mm3 or <4000 cells/mm3.Sepdighvis defined as a suspected or documented saiir
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infection plus two or more SIRS criteria. Severpsi® which is defined as sepsis with acute sepsigeed organ
dysfunction of one or more organ systems. Septiclshvhich is defined as a subset of severe sepsreme in which
the organ dysfunction is cardiovascular, that isubset of severe sepsis in which there is cardaar dysfunction.
Specifically, sepsis-induced hypotension (meanriatitpressure [MAP] <65 mm Hg) that persists despitlequate and
aggressive volume resuscitation. Patients will roftequire vasopressors to keep MAP _65 mm Hg. Wleltorgan
dysfunction syndrome (MODS): Failure in more thare @mrgan system that requires acute interventiorteQhe patient
reaches this degree of iliness, the chances ofngakimeaningful recovery can often be quite lowg8psis, a commonly
encountered scenario in an intensive care unit JJ@fen leads to multi-organ dysfunction and thenky is one of the
organs frequently afflicted. Acute kidney injuryKB occurs in about 19% patients with moderate sg23% with severe
sepsis and 51% with septic shock, when blood aatare positive. [4] Continuous Renal Replaceméetrdpy which is
can be defined as any extracorporeal blood putifinaherapy intended to substitute for impairedat€function over an
extended period of time and applied for or aimebdedng applied for 24 hours/day.[5] Blood can beffgd by running it
in an extracorporeal circuit through a device (meanb, sorbent) where solute (uremic toxins, cyte&jrand fluid can be
removed. In patients with sepsis it may help in tways: renal replacement therapy and removal danmihatory
mediators, to achieve immune homeostasis. The atidits for commencing renal replacement therapyT(RR
sepsis-induced AKI are by and large similar to ofbems of AKI. They are in followings: worsening@emia, refractory
volume overload, severe metabolic acidosis, uresnicephalopathy and severe electrolyte disarrag.[pHtients with
sepsis, sustained oliguria or severe metabolicoa@dmay be reason enough to start RRT as thesmnsabdften do not
manifest signs of azotemia. [7] Some also advostdeting continuous renal replacement therapy (OR&arly, for
immunomodulation. The potential benefits includettér fluid management, temperature control, adidse-electrolyte
control, provision of adequate nutrition, cardiapgort, protective lung support, brain protectioithwpreservation of
cerebral perfusion and decrease of intracraniadsure, bone marrow protection, blood detoxificatonl liver support.
[6.7]

The goal of our study that to analyze the role @ftimuous renal replacement therapy in septic akigheey

injury patients.
METHODS

A cross sectional study conducted in intensive eami¢ of Ghazi Al-Hariri Teaching Hospital in mediccity
teaching complex, in a period from August 2014 iA2016.The study has been approved by Scien@fixincil of
Anesthesia and Intensive Care / Arabic Board.Thigysinclude patients with sepsis induced acutadgdinjury were

need to be managed by continuous renal replaceimenapy CRRT.
We include all patients with full blown picture sépsis and acute kidney injury.
An exclusion criteria include pediatric aged groalb patients were intubated and on mechanicaitegion .

As a part of the system for managing such cases;yfatient admitted to this unit a complete wopkaf full
investigations including the renal indices, whileodd cells (WBC), C- reactive protein, temperatuaesd proper
monitoring including blood pressure & heart rateravdone and taken as parameter guidelines for tady re & post
CRRT utilization.
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Modality of Treatment

e Continuous renal replacement therapy CRRT in fofr@antinuous veno-venous hemodifiltration modaiitith
dual predilution (prefilter) and postdilution (pfikser).

* Using AN69 high flux hemofilter for at least 3 datysatment therapy in intensive care unit with ltetfluent
dose 35ml/k/hr. It was initiated within 24 hourseafdiagnosis established.

» Substitution fluid and dialysate using readymadekpwith fixed concentration of electrolytes as présol
2,prismasol 4 and phoxilium.

»  Prismaflex machine of Gambro/Baxter Sweden/Americampany of medical care.

Proper monitoring and required investigation weomelto all patients, the required data were catband
studied to assess the effectiveness of CRRT to gaiiénts.

Statistical Analysis

The Statistical Package for Social Science (SP8&&jian 20 was used for data entry and analysisptrand
tables were used to describe the data and suitdbtistical tests were used according to the natfirdata, where
Independent student T and ANOVA test were usedafalyses of continuous variables as well as Cha&xtest and
Fisher's Exact Probability test were used to tesstoaiation between dependent and independent iegiab addition
correlation test was also used P value < 0.05 wasidered significant.

RESULTS

The results showed that 23 out of 43 patients wétfial impairment and sepsis who were treated by TRR
dialyses were improved and 20 patients were nobgeefit of treatment (died), also the results stobihat the mean age

of not improved patients was significantly highbarn that of improved group (56.1 years+6.2 SD, 4/&&8s+7.1 SD)
respectively.

Our finding reported no significant associationhwiegard to the sex of the patients between impgt@red not
improved patients, where the females represente2bb@nd males represented 45.5% of improved patiemd 43.8%,

54.5% of non-improved respectively(p=0.3) as sednlile 1.

Table 1: Sex Distribution of the Patients

Groups P-
Improved(n=23) Not-Improved(n=20) Value
Female Count 18 14
% within gen 56.2% 43.8%
Sex 0.3
Male Cou_nt _ 5 6
% within gen 45.5% 54.5%

The results of this study showed that the meanevafiall studied parameters of improved patiergsificantly
decreased with time, where on analyses of dataM@VA test, the results showed significant differermmong the days
of treatment regarding the mean value of all tepi@mémeters and the significant difference waschb&tween first day

and third day of treatment of some parameters HYy teSt as seen in table 2
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Table 2: Mean of Studied Parameters with Time Sequee of Improved Patients

95% Confidence Interval
Studied Parameters N Mean | Std. Deviation for Mean p-Value
Lower Bound|Upper Bound

Blood urea Dayl 23 140.4 51.9 118.0 162.9

mo/dl Day?2 23 94.8 32.1 80.9 108.7 0.001
Day3 23 49.2 13.6 43.3 55.1

Serum Dayl 23 4.1 1.2 3.6 4.7

creatinine mgld Day?2 23 2.7 0.8 2.4 3.1 0.001
Day3 23 1.5 0.3 1.3 1.6
Dayl 23 38.3 1.3 37.8 38.9

Temperature/c| Day2 23 38.0 1.0 37.5 38.4 0.03
Day3 23 37.5 0.7 37.2 37.8
Day 1 23 16.0 9.2 12.0 20.0

WBC Day 2 23 12.9 7.4 9.7 16.2 0.04
Day 3 23 10.4 6.1 7.7 13.0
Dayl 23 115.0 18.7 106.9 123.1

CRP Day?2 23 46.1 17.7 38.4 53.8 0.001
Day3 23 32.1 9.5 28.0 36.3
Day 1 23 100.3 9.5 96.2 104.4

Pulse rate Day 2 23 85.9 6.5 83.1 88.7 0.001
Day 3 23 77.9 4.7 75.8 79.9

On further analyses of data of improved patientoating to the age and the sex of the patientsrekalts
showed that there was no effect with regards tooagex of the patients on the results of analgseisthe same significant

difference was reported for all tested parametefs(b) as seen in table 3.

Table 3: Mean of Studied Parameters of Improved Patnts According to Age Category

Std. 95% Confidence
L Deviation |Interval for Mean UG
day 1 131.7 60.2 95.3 | 168.1
Blood urea day 2 94.6 31.0 75.93 | 113.45| 0.001
day 3 47.6 12.0 40.5 | 54.88
day 1 3.9 1.5 3.8 4.891
40 years S.creatinine day 2 2.8 0.8 2.3 3.2 0.001
N=12 day 3 1.4 0.3 1.2 1.6
- day 1 38.3 1.49 37.3 39.2
Temperature day 2 37.5 1.1 36.8 38.2 0.04
day 3 37.1 0.7 36.8 37.7
day 1 19.3 104 13.0 25.6
WBC day 2 15.1 8.1 10.7 | 200 | 201
day 3 12.1 7.3 8.1 16.9
day 1 110.0 20.4 97.6 | 122.3
CRP day 2 50.2 19.0 38.7 61.7 | 0.001
day 3 33.6 10.8 27.1 40.2
day 1 99.6 7.9 94.8 | 104.5
Pulse rate day 2 85.6 5.0 82.5 88.6 | 0.001
day 3 77.3 3.4 75.2 79.4
day 1 151.8 38.8 124.0 | 179.
Blood urea day 2 95.0 35.2 69.7 120.2 | 0.001
540 years day 3 51.3 15.9 39.2 62.6
N=1C day 1 4.3 0.9 3.7 5.05
S.creatinine day 2 2.7 0.9 2.0 3.3 0.002
day 3 1.6 .3 14 1.8
Temperature day 1 38.5 1.1 37.7 39.4 0.03
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day 2 38.6 5 38.2 39.2
day 3 37.8 .6 37.4 38.7
day 1 11.6 5.0 8.0 15.1

WBC day 2 9.4 4.7 6.0 12.8 | 0.01
day 3 7.6 2.2 6.0 9.4
day 1 121.6 14.8 110.8 | 132.2

CRP day 2 40.9 15.1 30.0 51.7 | 0.001
day 3 30.2 7.6 24.7 35.7
day 1 101.2 11.7 92.8 | 109.9

Pulse rate day 2 86.3 8.3 80.3 92.9 | 0.001
day 3 78.7 6.2 74.2 83.5

The p-value is a function of the observed sampsailte (a test statistic) relative to a statistivaddel, which
measures how extreme the observation is. The pvalthe probability that the observed result hathing to do with
what one is actually testing for. Specifically, fhealue is defined as the probability of obtainangesult equal to or "more

extreme" than what was actually observed, assuthaighe model is true
» Asmall p-value £ 0.05) indicates strong evidence against the rydbthesis, so it is rejected.
» Alarge p-value (> 0.05) indicates weak evidencaira] the null hypothesis (fail to reject).
e p-values very close to the cutoff (~ 0.05) are @ered to be marginal (need attention).

The results of our study revealed where was dicectelation between all tested parameters, wherenvdne
parameter decreased the other also decreased andighificant correlation was noted between blogdauand
s.creatinine, WBC,CRP and pulse rate(p=0.001 fgR&ll0.6,0.3,0.6 and 0.5)respectively also betweene§tinine and
CRP(P=0.001,R=0.7) and S.creatinine and pulse p=fe@01,R=0.6),in addition between WBC and pulse
rate(p=0.002,R=0.4) and CRP and pulse rate(p=0R3{),as seen in table 4

Table 4: Correlation among Studied Parameters of Imroved Patients

?}‘r’g: S. Creatinine| Temperature| WBC | CRP | Pulse Rate
Blood urea P_earson _Correlatiol 0.6 1 0.3 0.7 0.5
Sig. (2-tailed) 0.001 0.2 0.01 0.001 |0.001
S creatinin P_earson _CorrelatioO.G 1 .219 0.3 0.7 0.6
Sig. (2-tailed) 0.001 .07 0.01 0.001 |0.001
Temperatur P_earson _CorrelatioO.l 0.2 1 0.04 0.2 0.2
Sig. (2-tailed) 0.2 0.07 0.7 0.02 0.09
WEBC P_earson _CorrelatioO.S 0.3 0.04 1 0.3 0.4
Sig. (2-tailed) 0.01 0.01 0.7 0.01 0.002
CRP P_earson _CorrelatioO.? 0.7 0.2 0.3 1 0.7
Sig. (2-tailed) 0.001 [0.001 0.02 0.01 0.001
Pulse rate P_earson _CorrelatioO.S 0.7 0.2 0.4 0.7 1
Sig. (2-tailed) 0.001 [0.001 .09 0.002 0.001

The results of this study reported that the peagmntof change of tested parameters between thefidsthird
day of treatment was differed and the highest pe¢age of change was reported with CRP, temperainc PR
(96%, 92% and 91%) respectively as seen in table 5
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Table 5: Percentage of Change of Studied Parameteo Improved
Patients between First and Third Day of Treatment

% of Change| N [Minimum% Maximum% Mean% S.td'.
Deviation
Blood urea 23 18 77 39.8 14.6
S.creatinine | 23 22 58 39.2 11.3
Temp 23 81 92 96.6 3.6
WBC 23 30 88 65.3 16.5
CRP 23 2 96 72.4 20.9
PR 23 84 91 91.1 4.2

Our finding demonstrated that 2 out of 20 patievite were not improved were died on the second ddyl8 of
them on third day, also the finding revealed thatamvalue of blood urea increased slightly, otheiables changed

slightly with time as seen in table 6

Table 6: Mean of Studied Variables of Non- ImprovedPatients with Time Sequence

N [Minimum |Maximum [Mean Std. Deviation|
urea 20 34.0 350.0 177.7 103.6
creatinine| 20 2.0 4.6 3.4 0.7
First day temp 20 32.0 40.1 36.3 1.9
wbc 20 9.0 16.7 12.8 1.7
CPR 20| 114.0 122.0 116.9 3.2
Pulserate| 20 80.0 130.0 105. 13.7
urea 18 50.00 350.0 180.7 84.5
creatinine| 18 2.00 4.30 3.1 0.7
Second day temp 18 35.00 40. 36.9 1.6
wbc 18 7.00 16.70 11.9. 2.2
CPR 18 90.00 122.0 112.6 8.3
Pulserate| 18 84.00 130.0 107. 12.7
urea 7 120.0 260.0 185.0 51.0
creatinine| 7 3.00 4.30 2.9 0.3
. temp 7 34.00 39.10 37.0 2.0
Third day whe 71 8.00 12.0 10.3 14
CPR 7 90.00 105.0 99.8 4.5
Pulse ratg 7 88.00 110.0 95, 7.8

The results of present study revealed that the nitajaf improved patients have no co morbid iliné8%%).only
8% have had hypertension, and 4.3% complain ofetégbmellitus disease, while 45% of those who weterespond to
the treatment have had hypertension and diabetiisumand 25% had hypertension, diabetes melbtud ischemic heart

disease, just 2% of patients were free from co-mddHmess as seen in table 7.
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Table 7: Comorbidity of Improved and Non-Improved Patients

Co-Morbid lliness

NO Co-Morbid HT DM HT,DM HT,DM,IHD
lliness
3] 5 8] g | o g | © g | © S
o @ o & &
Not
improved

0 0 0 0 0
Patients | (Died) 2 10.0% 1 50% | 3 |150% | 9 | 450% | 5 25.0%

statues | (n=20)
'(rr:‘fzrg;’ed 20 |87.0% | 2 |87% | 1 | 43% | 0 | 00% | 0 | 0.0%

HT=hypertension, DM=diabetes mellitus, IHBshiemic heart disease.

DISCUSSIONS

This observational study that patients septic AKlowwere treated by CRRT prismaflex machine in farim
continous venovenous hemodiafilteration (CVVHDF)iabhis new extracorporeal therapies are being desigo provide
supportive treatment beyond the classic renal atitins in sepsis and AKI patients. The study shioat £3 out of 43
patients septic AKI who were treated by CRRT imgaband 20 patients who treated of same modaliGAOfHDF were
not get benefit of treatment (died) .Overall obaéipns there were statistically significant improwent in renal indices as
blood urea and serum creatinine from day one ofistaCVVHDF modality of CRRT to the day three (plwe for both
was 0.001).This indicates better short term reeebvery in improved group because of convectivedifidsive property
of CRRT for removal of small molecular weight urentdxins.This consistent with Jacka et al studytf&it showed the
renal recovery was significantly more frequent agpatients initially treated with CRRT (21/24 v4%/P = 0.0003).

Also there were statistically significant improvemén systemic inflammatory mediators as C reactivwetein,
and white blood cell counts in addition to resautbf tachycardia and fever from dayl to day 3tensive care unit of
starting CVVHDF modality of ( p value = 0.3,0.00D01, 0.04 respectively ). This consistent with @/@h al study [9]
that show significant decrease of CRP in CRRT ¢é@aroup ( P value less than 0.01).This could h@a@med by the
extracorporeal removal of circulating toxic mediataising high permeability haemofiltration, and dedpplasma
filtration with adsorption [10].

On analyses of data of improved patients accortlirthe age and the sex of the patients, the reshiiged that
there was no effect with regards to age or sek®fpatients on the results of analyses and the samniicant difference

was reported for all tested parametes8.p5.

This study also revealed that direct correlationwieen all tested parameters, where when one pagamet
decreased the other also decreased and the sagmifiorrelation was noted between blood urea ardaginine, WBC,
CRP and pulse rate (p=0.001 for all) R=(0.6,0.3,&rf 0.5) respectively also between S.creatinind @RP
(P=0.001,R=0.7) and S.creatinine and pulse rate(®40R=0.6),in addition between WBC and pulse (jpt®.002,R=0.4)
and CRP and pulse rate (p=0.001,R=0.7). That cenfained by directed relationship with acute kigrejury and

systemic inflammatory response with pro-inflammstoytokines and sepsis itself in critical care giat$ [24.]
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Also the study reported that the percentage of ghaof tested parameters between the first and thasd of
treatment was difference and the highest percenfgehange was reported with CRP, temperature aRd P
(96%, 92% and 91% respectively ).

The results of present study revealed that the nityjof improved patients have no co morbid ilin€83%).
The only 8% have had hypertension, and 4.3% complfidiabetes mellitus disease, while 45% of thoke were not
respond to the treatment have had hypertensiondambtes mellitus and 25% had hypertension, diabetellitus and

ischemic heart disease, just 2% of patients wee filom co-morbid illness.
CONCLUSIONS
e Early initiation of CRRT in modality form of CVVHDIRRad better short term renal recovery

» Significant improvement in systemic inflammatorydiegors as, C reactive protein, and white blood @mlints

in addition to resolution of tachycardia and fewdren using CVVHDF modality.
» Our study show CRRT is safe & effective in decnegsnortality rate
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