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ABSTRACT

Background : Intraabdominal hypertension (IAH) and abdominal compartment syndrome
(ACS) had been recognized in both medical and surgicalintensive care patients.
Intraabdominal hypertension was defined as a sustained or repeated
pathological elevation in intra-abdominal pressure (IAP). IAH affected
multiple organ systems in a graded and survival outcomes.

Objective : Toestablish the prevalence of IAHand ACS in a population of medical critically
ill patients and to determine the effect of IAH to organ dysfunction, clinical
outcomes, risk factors among those patients.

Methods : Study patients included all those consecutively admitted during prospective
1 year periods, staying in intensive care unit > 24 hours. Intermittent bladder
pressure measured once daily for 3 consecutive days. Epidemiological data
and risk factors were studied then daily and cumulative fluid balances,
sequential organ failure assessment score were registered. Length of
mechanical ventilation, ICU stay, ICU mortality were calculated.

Results : Of 66 patients, considering maximum IAP 33.3% had intraabdominal
hypertension on admission during the study period. Overall mean IAP was
10.7 mmHg (standard deviation [SD], 6.1) Main risk factors were coagulopathy,
severe metabolic acidosis, cirrhosis and ascites, sepsis and septic shock
(relative risk (RR)) 2.09, 1.82, 1.76, 1.63 respectively). Patients with more than
4 risk factors to develop IAH had higher sequential organ failure assessment
(SOFA) score and higher mortality. Patients with IAH also exhibited significantly
lower values of abdominal perfusion pressure (APP), central venous oxygen
(SCVO2), base excess and diuresis, higher values of lactate and creatinine,
and consistently showed higher total SOFA, acute physiology and chronic
health evaluation, version Il score (APACHEII), simplified acute physiology
score, version Il (SAPII), daily and cumulative fluid balances (p <0.05 for all).

Conclusion : Intraabdominal hypertension was significantly associated with more organ
failures, particularly renal and respiratory, and prolonged intensive care unit stay.
Keywords . Intraabdominal  pressure, intraabdominal hypertension, abdominal

compartment syndrome, abdominal perfusion pressure
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AmzANuAUlUYeYIBIgs (Intraabdominal
hypertension, IAH) ¥eie AmeATinsuty
ogeralios vesmusuluYewias (intraab-
dominal pressure (IAP)) 4N 12 Haduns
Usendiunne  abdominal

syndrome (ACS) fia A usulugiaaviad (IAP) >20

compartment

fadwesusen lawe1vaziiviselill abdominal
perfusion pressure (APP) %agni1 60 adiuns
Uson duiudfunisiineterzdumaidaud 1
svuviululuguasingaisengsnssuuay
Fanssu fsmenumsnunngiadusnlag
Fietsamuaznulddosay 1881 wagA
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ANSANWILUL observational, prospective
Tuftaeingmengsnssuidiiiuninunlune
faeingrengsnssudngjeenades 24 dalus
1§5unislavietiemelanaziniestiemels
waziinslaaeaiutaanny (urinary foley-
catheter) TngAnwndusveznan 1 9 daus
fguigy wa. 2555 fis dguieu WA 2556
ineusinsdinoen Tiun {Uaefengesnin 18 ¥
Selmnuiaunfvesnseinizlaanis  vie
Lailaldanearutaangyilbiladausaiauseiu
Tudesiedld Tnewutoyamluvesiiae oy
e Tsauszishuazlsnsinvesilie (diabetes
mellitus, hypertension, cardiovascular disease,
chronic lung disease, chronc kidney disease,
hematologic disease) ¢AUAINUIULIIVOS
Tsanidasnmsmsinuluvediieingn  Acute
Physiology and Chronic Health Evaluation Il
(APACHE 1I) score, The Sepsis-Related Organ
Failure Assessment (SOFA) score, m%ﬁwﬁlﬁ%’u
Tugaa 72 Falus, wamsasramevesujifnis
¥99878787199 1A complete blood count,
blood chemistry, serum creatinine, arterial
blood gas,base excess, lactate, central
venous oxygen saturation (SCVO2), Wadws
yoamssnwluvedUieinge svesnaIniiey
intensive care unit (ICU length of stay) 8m%1
aely ICU (ICU mortality), syeznadivasn
w3astaemela (Mechanical ventilator free
day)isn1s¥ausesaulutesvias (Intraabdominal
pressure) lgivinsuaneaulaaniz (Inter-
mittent bladder pressure measurement)
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(sterile technique) Tafnsanwduszeziian
3 Juwsnuadenngaesulishwidaluned sy
NQNDYINTIH I5N151A IAP danaraluisin
W sgIuAvilding PaieslunedUisings
NN

nMsinusesulugesvios (IAP) Talaeniu
bladder vihuaunae F1amelasanan (supine,
end expiration) WaEsMULULY transducer zeroed
#i mid-axillary line fafu pubic symphysis

AMzusiuluYeviosgs (AH) Ae IAP > 12
mmHg Tnelden 1AP anndign (APmax) dau
A13¢ Abdominal compartment syndrome
(ACS) A9 IAP qaaéws\'mﬁm > 20 mmHg (agil
9193ridv3e 1yl Abdominal perfusion
pressure <60 mmHg) FeduRusiuaieay
Abdominal
AANYAY

9187Y
(APP)
mean arterial pressure au IAP (MAP-IAP)

auvalog19dey 1
perfusion pressure

N1SHULTEAUAIINTULSY (AH Grading)
Grade | IAP 12-15 mmHg, Grade Il IAP 16-20
mmHg, Grade Il IAP 21-25 mmHg, Grade IV
IAP > 25 mmHg

MsiaTeidaya

ToyaliaUTina wanwing median inter-
quartile range (IQR) 38 mean (+SD) a@dnily
Non-parametric Mann-Whitney U test,
Student’s t-test

Toyaianunn uansie fosar S
ananly chi-square test, relative risk (RR) with
95% confidential interval (Cl), A1 p-values

o w

two-tailed, p <0.05 fiaddidedrAgynisaia

NaNISANY
TuugievedUiedngrengsnssy 5iu
viavua 66 318 Tuswond WUINANNYNVDY
azaudulugesiosgs (IAH) Tngldrads
amsiulugesviosgedn Wufesay 33.3 any
anziifaus funsnuar fuitao mdsniulily
vetingnorgsnssudmiudnvazvoiae
usiazndu fauanslunsedl 1 mnugnvesnmy
Anusuluteviasgalaeldnudulutesrios
fannfign (APmax) fouanslusiail 2
Aiafernusilutenios usnauri Fuusn
Fuiiaos Fufienuiu 9.6, 9.5, 9.5 TadwnsuUsam
nudrfuAadaiuduludosiosgegn
10.7+6.1
veiUIngaengsnssusauandlunsned 3
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qulu szfufl 1 (erade 1, 12-15 Tadwms
Usaw) ¥oway 91, sedufi 2 (grade 2, 16-20
fladlnsusen) uag sedufl 3 (grade 3, 20-25
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All IAH Non-IAH p-value
Patients (n, %) 66 22(33.3) 44(66.7)
Ages (yrs) 61.8+18.9 62.4+18.1 61.1+19.8 0.705
Male(n, %) 35(53.0) 20(90.9) 15(34.1) 0.000 *
BMI * 24.2+5.6 24.9+4.5 23.7+£5.7 0.191
Underlying disease
Hypertension 55(83.3) 19(86.4) 36(81.8) 0.640
Dyslipidemia 40(60.6) 19(86.4) 21(47.7) 0.002
DM type2 41(62.1) 11(50.0) 10(22.7) 0.025
Chronic renal failure 20(30.3) 11(50.0) 9(20.5) 0.138
CAD # 18(27.3) 9(40.9) 9(20.5) 0.079
Indication ICU admission (n,%) 66 22 a4
Sepsis/septic shock 46(19.7) 18(81.8) 28(63.6) 0.130
AKI, organ support n  § 34(51.5) 12(54.5) 22(50.0) 0.728
Pneumonia, ARDS/ALI ¥ 20(30.3) 4(18.2) 16(36.4) 0.130
Arrhythmia, CHF, cardiac arrest | 12(18.2) 4(18.2) 8(18.2) 1.000
Pancreatitis 6(9.1) 4(18.2) 2(4.5) 0.069
ICU Severity score
APACEHII score at admission 1949 22+9 16+8 0.001*
SAP || Tt 45+19 50+20 40+17 0.002 *
Mean SOFA dayl #+ 8+5 10+5 6+4 0.000 *
Mean SOFA day3 7£5 10+6 5+3 0.000 *

*

- o 4+

BMI, body mass index;

DM, diabetes mellitus;

CAD, coronary artery disease;
AKI, acute kidney injury

ARDS, ALI, acute respiratory distress syndrome, acute lung injury;

CHF, congestive heart failure;

~ ** APACHEII, Acute Physiology and Chronic Health Evaluation, version l;

tt SAP Il, Simplified Acute Physiology Score, version II;

¥t SOFA, Sequential Organ Failure Assessment
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M13797 2 Avwynueanemsiuluresiesgs Ineldausiulurewiesiuniian (APmax)

Total IAH Non-IAH p-value *
(IAH 2 12 mmHg) (IAP <12 mmHg)

All Medical ICU (n, %) 66 22(33.3) 44(66.7) 085 T
dayl 66 21(31.8) 45 (68.2) 0.13 #
day?2 66 22 (33.3) 44 (66.7) 0.18 §
day3 65 14 (21.2) 51 (78.5)

* p-value

T SEUINeTUN 1 way 2,
T 299U 2 wae 3,
§ I$UIN9TUN 1 uay 3

M7 3 Fruadiernuiulugesios (APmean) uazpuiuludasiosiisnniian (APmax)

wenaiumasnngiedrinuluverieings

IAP day1 IAP day2 IAP day3 IAPmax  p-value*
Medical ICU 9.6+5.8 9.5+5.6 9.5+5.9 10.7+6.1  0.936 *
(Mean+ SD) 0.185t
0.269 ¥

* p-value paired T test s¥nineiuil 1 waz 2
T sevietud 2 way 3
t svinedudl 1 uay 3
B;I:‘I’J’J&Jﬁﬂm’wmwﬁu‘lu‘daﬂﬁadqwswu coagulopathy, acidosis, cirrhosis, severe

Uadudomasmsinetoizdumen daus 3-6
Yaduides iy 4 Uaduides Wiguiuguae
Alinuanzdinandmutatoidsaiios 1-2
Yoy TnetasedesfinusSesnuddulaun

sepsis, septic shock Iagnu relative risk 10u
2.09, 1.82, 1.76, 1.63 wmﬁwﬁwgﬂwﬁhiﬁ
Jadeidssdingm warsnnuiedudsaifiudy
fanan duudiuazuuy SOFA uiwgude
Fae51971 4 LLa:LLmuqﬁﬁ 1



1 28 alun 3

fiueney - §UnAN 2556 ANnugnuasHainitesnzanuiiluiewissgeluvediheingaengsnssy Tsane UNAYFTuE] 145
A15199 4 ﬁwuauﬁﬁmﬁmLLawﬁmaa{JﬁaL?iwuaaéﬂaa*?‘iﬁma:mmﬁulmimﬁaaqa
Risk factors Al IAH Non-IAH  Relative risk p-value*
(95%Cl)
Median number of risk 2(0;9) 4(0;9) 2(0;4) 0.000*
factors (min;max)
Type of risk factors
Coagulopathy 22 20(29.9) 2(3.2) 2.09(1.62-2.69)  0.000*
(platelets<50,000,
PTT>2t, INR >1.5%)
Acidosis pH <7.2 26 21(31.3)  5(7.9) 1.82 (1.37-2.43) 0.001*
Cirrhosis, marked ascites 21 17(25.4)  4(6.3) 1.76 (1.32-2.36) 0.003*
Severe sepsis/ septic shock 66 42(62.7)  24(38.1) 1.63 (1.14-2.33) 0.005*
* p-value

T PTT, partial thromboplastin time

t INR, international normalized ratio

257

159

B SOF Aday1
B soFAday3

T
1,00 2,0C 3.0

Number of risk factors

uwwugiifl 1 Swaudedvidenesnmganudulutesiesguiisuiu Azuuu SOFA
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WUSEAU lactate, creatininewazniiglaning
Weoundugandn  wazdnsnisliiaiestadn
NALNUNLY (continuous renal replacement

therapy) 11171

guszsu central venous oxygen (SCVO2),
base excess HNIMANITIHASNENNIAETN
fugndr  deisuduasilinuanyding
5ﬂﬁgqé’aé’uﬁuéﬁ’ué’mww‘lumﬁﬁw%ﬂqm
fgedu svevaniegluvedUasings uax
sruznaveImsidiaisiemelafionuniy
RI9157991 5

A135199 5 Ui nihiilasu msvihauvesefeyeineg uaznadnsveInsSnwilunediae

ngalugae
IAH Non-IAH p-value
(IAH > 12 mmHg) (IAP <12 mmHg)
72hours total net fluid balance (litres) 5.49+4.68 3.44+3.04 0.007**
Lactate 6.7+5.4 2.9+3.1 0.000**
Central venous oxygen (SCVO2) 63.6+13.8 73.249.8 0.000**
Base excess -11.3+6.5 -3.2+6.1 0.000**
Creatinine 2.4+1.5 1.6+1.6 0.008**
ICU mortality (n, %) 11 (50.0) 4(9.0) 0.000**
Length of ICU stay (days) 15.9+19.5 16.4+26.1 0.898
Mechanical ventilator free day 5(15) 13 (21) 0.911*

(median days;IQR)
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