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SOFA Score | Sequential Organ Failure Assessment Score
ROC Receiver Operating Characteristic

BMI Body Mass Index

ATP Adenosine Triphosphate

CPAP Continuous Positive Airway Pressure
BIPAP Bi-level Positive Airway Pressure
FIO2 Fraction of Inspired Oxygen

PAO2 Alveolar Oxygen Partial Pressure

PaO2 Arterial Oxygen Partial Pressure

PCO2 Partial Pressure of Carbon Dioxide
PEEP Positive End-Expiratory Pressure
ARDS Acute Respiratory Distress Syndrome
COPD Chronic Obstructive Pulmonary Disease
VT Tidal volume

MV Minute Ventilation

ICP Intracranial Pressure

PCV Pressure Control Ventilation

PSV Pressure Support Ventilation

NIV Non-Invasive Ventilation

VAP Ventilator-Associated Pneumonia

VILI Ventilator-Induced Lung Injury

SPO2 Peripheral Capillary Oxygen Saturation
PBW Predicted Body Weight

HFENC High-Flow Nasal Cannula

ASD Atrial Septal Defect

SPSS Statistical Social Sciences

IPC Infection Prevention and Control
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Inspiration: Active process .
Diaphragm and external /  Atmospheric Pressure
intercostal muscles contract. 760 mm Hg
Exhalation: Passive process

Diaphragm and external intercostal

muscles relax.
; 3 — Trachea
Elastic recoil = preinspiratory volume
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760 mm Ha

Intrapleural
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ROC Curve
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0.0 0.2 04 0.6 0.8 1.0
1 - Specificity
Aaal) daudl) daal aa Joadll die agaalisd] 35 a8l ROC Aada 1(21) JSi)
A0V diggil) Baa e s

e s Jgadl) Aic wuu,,d\ ISyl Z\:U-H-AS‘ kil 3...5...\33 aiall Caad daluall (13) Jgaad)
1Ay daggil) Baa

Area Under the Curve
Test Result Variable(s): Jgd)l die pguuwligdl 15,5

Asymptotic 95% Confidence Interval
Area | Std. Error2 = Asymptotic Sig.b

Lower Bound Upper Bound

0.198 0.051 0.000 0.099 0.297

The test results variable(s): Jg&l is pgauligdl 15,5 has at least one tie

between the positive actual state group and the negative actual state group.
Statistics may be biased.

a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5

0.05 &) (g5ina o yiaal LY Ligina (Y digina A3 53 ROC inie of (13) Jsaall oo

sty 1Y) Ko oKl 19.8% aniall cind daleod) dad (Y LaaY) Ciieca ROC inie of cpuiing
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Coordinates of the Curve
Test Result Variable(s): Jgdl die pguwligd 15,5

Positive if Greater Than

or Equal To? Sensitivity 1 - Specificity

2.110 1 1

3.115 1 0.986
3.175 0.971 0.986
3.255 0.914 0.973
3.320 0.857 0.959
3.345 0.771 0.946
3.365 0.714 0.946
3.375 0.686 0.946
3.385 0.629 0.946
3.395 0.571 0.932
3.405 0.543 0.932
3.415 0.514 0.932
3.430 0.457 0.932
3.445 0.400 0.905
3.455 0.314 0.892
3.470 0.286 0.865
3.485 0.257 0.838
3.500 0.229 0.784
3.515 0.229 0.757
3.525 0.200 0.703
3.535 0.200 0.689
3.545 0.200 0.649
3.555 0.143 0.568
3.570 0.143 0.527
3.585 0.143 0.486

3.595 0.143 0.446
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3.605 0.143 0.392
3.615 0.143 0.378
3.625 0.086 0.257
3.635 0.086 0.216
3.650 0.086 0.203
3.670 0.086 0.149
3.685 0.000 0.095
3.705 0.000 0.068
3.750 0.000 0.054
3.810 0.000 0.027
3.850 0.000 0.014
4.860 0.000 0.000

The test result variable(s): Jg&)l s poanligd! 15,5 has at least one tie
between the positive actual state group and the negative actual state group.
The smallest cut-off value is the minimum observed test value minus 1, and
the largest cut-off value is the maximum observed test value plus 1. All the
other cut-off values are the averages of two consecutive ordered observed
test values.

Goulead) a3 @Y (LYK e 3.295) Jsill tie agalipdl 5S35 ded jlas (14) Jsasll 0
sl el wdll Cuen L) duc silly

agt) S0 Aia 3.295 (o 8 5kl die agaalisd) ByLE 555 agedl OIS Cudll (pdasall Ol ddag
S agaaligd) 3 0 el Lt Liay A9 Liggall (a Johal Ba ) galing of sl Ll

ALY Liggil) (e Johal Bra ) Aalall Adlaia) (B agh Jgull) ve jilfpBl<a e 3.295 (1
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109 35 74 £sanal

Cut-Off: 3.295

Chi-Square P-value: <0.01

0dd Ratio (OR) Value & 95% 0.451, (0.086 to 2.356)
Relative Risk (RR) Value & 95% 1.609, (0.688 to 3.766)

3.295 Zaall Lall 385 A0V1 Disgil) 53e 3 501 agal (S Al (ape 6 o (15) Jsaad) gl i
Vs 35 Labks Al Aad 5d il s 3 (sl Aule L3t Aad) Joull e asualisd] 55l
32 lgie (V) dseill o Jobal 530 ) dalall) dula) 455 dadd 53 aiye 1035 ¢A3S Gl dad 53

LSS dlag) Alls 91 5 Liia dulag) Alls

N agaaligall 0S5 e Cp ADD Auh)l € € Lasl Ligias of (15) Jeaall il s WS
diggil) Bl yilia (385 Auaball Jana Balyg (LAY/(8Se e 3.295) agaasligall Laal) daidl) (35 Jgal)
o il (V) Lsgil (e okl 530 () dnlally Jouill die agaaliod) 55 G Lo 2D (5l) 4Y)
comsiall G e dilas) AYa @l ddiia Lol A agag o Ju Las <0.05 A (55
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ROC Curve
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0o 0z 04 06 0g8 10

1 - Specificity

Aaall) 2aa3 ae ) Lipgills el die aguuligdll 5S35 2l ROC Jada 1(24) J<il)
:\.-,i-r\ﬂ a:ljgl'ﬁ\ dda urdia G ?J...\MUJ,\JS Z\.j.ui\

Lisgills el dio agaalipll a0 Ligiaal) L) dasdy Aadal) il dalual) (16) Jsaad
1A Aisgal) Baa piia s AUV

Area Under the Curve
Test Result Variable(s): 491 &5gl sudl dis pguwligdl 315,3

Asymptotic 95% Confidence Interval
Area | Std. Error® = Asymptotic Sig.

Lower Bound Upper Bound
0.298 0.053 0.001 0.194 0.402

The test results variable(s): 491 Al sadl wie p5uligd! #1555 has at least one tie
between the positive actual state group and the negative actual state group.
Statistics may be biased.

a. Under the nonparametric assumption

b. Null hypothesis: true area = 0.5
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Al (Ggiune (o yreal HLoa¥) digine (Y Ligiea AN 33 ROC s of (16) bl Jpand) o
1Y) Ko (K15 29.8% aiall caat dalied) dasd (Y ) Ciueca ROC a0 Caiig <0.05
LENkH

Baa (3dy A0V duggills el die aguligl) G wdl dusgil) aalag dpalual) ad (17)d g2l

PN :\33@35\
Coordinates of the Curve
Test Result Variable(s): 4391 diggilb sudl die pguwligd] 315y3
POSitiZi gq(ilr;a;zl; Than Sensitivity 1 - Specificity

1.890 1 1

2.920 0.971 0.986
2.965 0.943 0.986
3.000 0.914 0.986
3.025 0.886 0.959
3.035 0.829 0.959
3.060 0.829 0.946
3.090 0.771 0.946
3.105 0.771 0.905
3.115 0.714 0.892
3.125 0.629 0.878
3.135 0.629 0.865
3.145 0.6 0.865
3.155 0.6 0.851
3.185 0.543 0.824
3.195 0.543 0.784
3.210 0.514 0.784
3.225 0.457 0.770

3.235 0.400 0.730
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3.245 0.400 0.716
3.255 0.400 0.703
3.275 0.400 0.689
3.295 0.343 0.662
3.305 0.314 0.662
3.315 0.314 0.635
3.325 0.314 0.595
3.335 0.286 0.541
3.345 0.286 0.527
3.355 0.286 0.486
3.365 0.229 0.419
3.375 0.200 0.419
3.385 0.171 0.405
3.395 0.086 0.338
3.410 0.086 0.311
3.425 0.057 0.257
3.435 0.057 0.243
3.445 0.029 0.189
3.455 0.029 0.135
3.470 0.029 0.108
3.485 0.029 0.095
3.495 0.029 0.081
3.505 0.000 0.054
3.515 0.000 0.027
4.520 0.000 0.000

The test result variable(s): 491 gl sudl e pgawlisdl 1S)3 has at least one
tie between the positive actual state group and the negative actual state
group.

The smallest cut-off value is the minimum observed test value minus 1, and
the largest cut-off value is the maximum observed test value plus 1. All the
other cut-off values are the averages of two consecutive ordered observed
test values.

Gin3 e (feilSe e 3.170) LYY Lpgalls o) die aganlill 35 dad lids (17) Joaall
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Cut-Off: 3.170

Chi-Square P-value: <0.01

0dd Ratio (OR) Value & 95% 0.290, (0.116 to 0.726)
Relative Risk (RR) Value & 95% 2.128, (1.274 to 3.555)
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:ROC Curve  jais aladiubs albdl) sie agaligll €5 due gig dnubun Julal
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ROC Curve
1.0

o8

06

Sensitivity

04

02

0o 0z 04 06 08 1.0

1 - Specificity
L"SJJ""“ o5l e dolual) Jia L"Sﬁb ethé.“ KW= ?J:‘“‘UJA‘ JuS a...\ﬂ ROC sk (26) Jad)
:\.-,\-r\ﬂ :\:\3@:\1\ dda e i g-aﬁil\ 25l Ae 2,\.9‘943\ padag

WSS el.hﬂ.“ A &uuj,d\ Syl ;\:UM\ okas) :\.4353 il Cal dalual) (19) Jgaad)
1Al diggil) Baa i

Area Under the Curve
Test Result Variable(s): plad)l dis pguslisdl 35,3

Asymptotic 95% Confidence Interval
Area | Std. Errora = Asymptotic Sig.

Lower Bound Upper Bound

0.292 0.088 0.166 0.118 0.465

The test results variable(s): pladll wis ps.nligdl 15,5 has at least one tie

between the positive actual state group and the negative actual state group.
Statistics may be biased.

a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5
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ROC Curve
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ROC Curve
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0o 02 04 06 08 1.0

1 - Specificity

Bla e s AGaal) Aadl) yaat ga Jsalll die SOFA jadia will ROC iaia :(28) J<al
40Y) duggl)

G gl xie SOFA piia dauil Z\:aj.u.d\ JLid) dasdy Aatal) ol daluwall (20) Jsaat)
1Aty diggil) Baa i
Area Under the Curve
Test Result Variable(s): Jgd)l die Bguw yaine

Asymptotic 95% Confidence Interval
Area @ Std. Errora = Asymptotic Sig.

Lower Bound Upper Bound
0.661 0.06 0.007 0.544 0.778

The test results variable(s): Jgs8)l die B9 yaine has at least one tie between the

positive actual state group and the negative actual state group. Statistics may
be biased.

a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5

«0.05 Al (g5ise (o yrual oY) digine (N Ligina AN 3 ROC iaie off (20) Jsaadl o
1Y) Ko Julls 66.1% caid) it dald) e (Y deeal) g ROC Linie of it
NG
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14Ty duggil) Baa (339 Joudl) dic SOFA jrda audl ducgil) aaiag dswbual) axd (21) Jgaal)
Coordinates of the Curve
Test Result Variable(s): Jgdl dic Bgw yaine

Positive if Greater Than

or Equal To? Sensitivity 1 - Specificity
2.000 1 1
3.500 1 0.973
4.500 0.886 0.892
5.500 0.829 0.797
6.500 0.771 0.527
7.500 0.743 0.514
8.500 0.571 0.311
9.500 0.543 0.297
10.500 0.4 0.149
11.500 0.4 0.135
12.500 0.286 0.054
13.500 0.257 0.054
14.500 0.143 0.041
15.500 0.057 0.014
17.000 0.029 0.000
19.000 0.000 0.000

The test result variable(s): Jg«&)! Jue Bgw =i has at least one tie between
the positive actual state group and the negative actual state group.

The smallest cut-off value is the minimum observed test value minus 1, and
the largest cut-off value is the maximum observed test value plus 1. All the
other cutoff values are the averages of two consecutive ordered observed
test values.

s Juad] e il Lpusleaadl (3223 g (11.50) Jsl) wic SOFA jrde dad Hlias (21) Jsaall o
sl Ainaal) aaal)

s 11.50 slass s ST Joadll 2ic SOFA jadie dad agaal cuil€ cpdl) syl of Jall (e diag
il 13l A disgill (e Jshal 5ae ) dalall ST dllaial agadl dabyall Jass alag of ST dllaial
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Cut-Off: 11.50

Chi-Square P-value: <0.01

Odd Ratio (OR) Value & 95% 4.267, (1.651 to 11.026)
Relative Risk (RR) Value & 95% 0.424, (0.256 to 0.700)
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Asymptotic 95% Confidence Interval
Area | Std. Errora = Asymptotic Sig.b

Lower Bound Upper Bound

0.650 0.061 0.012 0.531 0.769

The test results variable(s): a9l L4400 sudl wic Bgw yaiwhas at least one tie

between the positive actual state group and the negative actual state group.
Statistics may be biased.

a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5
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cut-off values are the averages of two consecutive ordered observed test
values.
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Test Result Variable(s): eUadll dic Bguw yrine

Asymptotic 95% Confidence Interval
Area = Std. Errora | Asymptotic Sig.

Lower Bound Upper Bound
0.983 0.142 0.222 0.405 0.962

The test results variable(s): pUad)l wie bgw yaiwhas at least one tie between the

positive actual state group and the negative actual state group. Statistics may
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a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5
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Abstract

Background: Potassium abnormalities are among the most common electrolyte
disorders observed in patients admitted to the intensive care unit (ICU). However, there
are limited studies on the potential for early identification of critically ill patients at high
risk for requiring mechanical ventilation (MV), which is crucial for the effective
development of medical staff. This study aims to evaluate the predictive value of serum
potassium levels upon ICU admission concerning the need for MV, it's duration, and it's
impact on morbidity and mortality rates, irrespective of the reasons for ICU admission.
Materials and Methods:

A prospective cohort study was conducted at Al-Mowasat University Hospital and Al-
Assad University Hospital in Damascus over a one-year period, from February 6, 2023, to
February 6, 2024. The study included a total of 109 patients who were admitted to the
ICU and required mechanical ventilation (MV). The patients were divided into two
groups: Group A, which consisted of those needing MV for five days or less, and Group
B, which included those requiring MV for more than five days. Where demographic
variables were studied and both serum potassium levels and the Sequential Organ Failure
Assessment (SOFA) score were measured upon admission, at the initiation of MV, and at
weaning from MV (if applicable). Patient outcomes were monitored until discharge from
the ICU or death. A statistical analysis was performed to compare the two patient groups
to determine if there was a correlation between serum potassium levels and the need for
MV, it's duration, and it's impact on morbidity and mortality rates.

Results: For potassium concentration at admission, the average for all patients was 3.52
mEq/L with a standard deviation of 0.14 mEg/L, indicating that it was within normal
limits and thus had no predictive value regarding the potential need for mechanical
ventilation later for the patients in this study, as all study patients required mechanical
ventilation. In our study, there was a significant statistical difference between the two
groups in potassium concentration at admission: (Group A: 3.57 £ 0.12 mEg/L and Group
B: 3.43 £ 0.13 mEqg/L). Therefore, there is a significant statistical relationship between
potassium concentration at admission and the potential need for a longer duration of
mechanical ventilation subsequently. Based on the ROC curve, the cut-off value for
potassium at admission in our study was 3.295 mEqg/L. Additionally, there was a
significant statistical relationship between potassium concentration at the start of
mechanical ventilation and the potential need for a longer duration of mechanical
ventilation later. According to the ROC curve, the cut-off value for potassium at the start
of mechanical ventilation was 3.170 mEg/L. Furthermore, the SOFA score was higher in
Group B than in Group A, reflecting the morbidity and mortality rates. There was also a
significant statistical relationship between the SOFA score at both admission and the start
of mechanical ventilation and the potential need for a longer duration of mechanical
ventilation later. Based on the ROC curve, the cut-off value for the SOFA score at
admission was 11.5, and at the start of mechanical ventilation, it was 15.5.

Conclusion:

The presence of hypokalemia upon admission and during a patient’s stay in the intensive
care unit (ICU) has significant predictive value regarding the need for prolonged
mechanical ventilation, extended ICU admission, and an increased risk of developing
multiple organ failure. These factors are associated with higher morbidity and mortality
rates. Therefore, measuring serum potassium levels at the time of admission, as well as
throughout the ICU stay, may offer critical insights into the potential need for extended
mechanical ventilation. This information can be instrumental in efforts to reduce
morbidity and mortality rates among critically ill patients.

Keywords: Critically ill patients, hypokalemia, mechanical ventilation, potassium,
Sequential Organ Failure Assessment Score.
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