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Abstract 

Background Point of care ultrasonography (POCUS) is a real time examination that can be used in the emergency 
room and intensive care unit (ICU). It can provide low‑cost modality in short period of time that can help the clinician 
in better management the ICU patients. The aim of the current work was to evaluate the impact of POCUS (focused 
heart, lung, IVC and Doppler lower limb) in improving the outcome of deteriorating patients in the respiratory inten‑
sive care unit (RICU), via narrowing differential diagnosis and earlier start of target therapy.

Methods This prospective study included 126 deteriorated patients in the RICU. The POCUS was performed to all 
included patients, together with the indicated laboratory and radiological investigations (Chest x‑ray, computerized 
tomography, and conventional echocardiography) to detect the agreement between POCUS and the gold standard 
techniques to assess the POCUS effectiveness. The impact of applying POCUS on the outcome of the studied patients 
was evaluated regarding ICU and in hospital length of stay and the 30‑day mortality.

Results The included patients were 51 males (40.5%) and 75 females (59.5%) with a mean ±SD of age 45.4 ± 
15.7 years. POCUS showed a good agreement with the gold standard techniques. There was significant improve‑
ment in outcome of the studied patients as regard ICU and in hospital stay with early using of POCUS examination 
but no significant difference in 30 days mortality rate of the studied patients.

Conclusion POCUS is an effective modality in the management of deteriorating patients in the RICU with a good 
impact on the patient outcome.
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Introduction
Rapid and accurate diagnosis for proper treatment is man-
datory for intensive care admitted patients. Various meth-
ods of diagnostic imaging were developed, but each has 
some limitations like low sensitivity, lack of availability, high 
cost or increased radiation exposure. Bedside chest X-ray 
(CXR) is frequently used for many diagnostic applications 
in the Intensive Care Unit (ICU). However, this imaging 
technique has important methodological limitations and 
often shows low accuracy. Computed tomography (CT) 
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scans remain the gold standard imaging technique for tho-
racic evaluation, but transportation of patients outside the 
ICU is difficult and potentially harmful [1].

Point of care ultrasonography (POCUS) is advanced 
diagnostic ultrasonography that is performed and inter-
preted by the attending

physician as a bedside test [2]. POCUS has been widely 
used as a rapid diagnostic tool, especially in emergency 
medicine, to aid the diagnosis of multiple medical condi-
tions ranging from acute appendicitis, airway compromise, 
abdominal aortic aneurysm and traumatic injury assess-
ment [3].

There is increasing evidence supporting lung ultra-
sound, emergency echocardiography, and IVC assessment 
using ultrasound as a diagnostic tool in different specialty 
and clinical settings. Due to the need for prompt diagno-
sis in the ED, focused multifaceted ultrasound as a point 
of care tool is increasingly researched and incorporated 
by Emergency physicians. However, most of these studies 
have focused on identifying cardiovascular causes of acute 
dyspnea [4, 5]. This work aimed to evaluate the impact 
of POCUS (focused heart, lung, IVC and Doppler lower 
limb) in improving the outcome of deteriorating patients in 
RICU via narrowing differential diagnosis and start target 
therapy early.

Patients and methods
Study design and settings
This prospective study was conducted in the Chest Depart-
ment ICU of Zagazig University Hospitals between May 
2020 and May 2022 after approval of Institutional Review 
Board-Zagazig University (IRB-ZU) (#6142/31-5/2020), 
and after taking patient consent when it was applicable.

Selection of patients
Inclusion criteria
ICU admitted patients who developed deterioration in 
their clinical conditions as evidenced by:

A. Deterioration in physiological parameters like HR, 
RR, blood pressure, temperature, oxygen saturation, 
conscious level, and urine output

B. Laboratory deterioration as (CBC, ESR, CRP, cardiac 
enzymes).

C. Radiological deterioration (increased the shadow or 
appearance of new shadows).

Exclusion criteria

1. Patients who deteriorated due to non-cardio-respira-
tory cause.

2. Morbid obese patients.

Sample size
All patients admitted to the ICU with clinical deteriora-
tion according to general and local examination, investi-
gation, imaging deterioration were included if they met 
the inclusion criteria during the study’s recruitment 
period. A total of 126 patients were enrolled.

Study Protocol
The following was done for all patients:

1. Full medical history
2. Clinical examination including:

a) General examination (HR, RR, blood pressure, 
temperature, oxygen saturation, conscious level, 
and urine output) [6].

b) Local chest examination.

3. Plain chest and heart x-ray (postero-anterior and lat-
eral views).

4. Arterial blood gases analysis (ABGs).
5. Routine Lab investigations such as:(CBC, LFT, KFT, 

ESR, CRP, PCT, FBS and other investigation accord-
ing to the case (Coagulation profile, D-dimer &Car-
diac enzymes).

6. Electrocardiography (ECG) and Echocardiography 
(ECHO) was done to all cases (Vivid E9.GE Health-
care).

7. CT chest when indicated (HRCT was done to 18 
cases, CT with contrast was done to 8 cases and CT 
pulmonary angiography was done to 34 cases).

Any patient who developed deterioration according to 
physiological parameters (HR, RR, blood pressure, tem-
perature, oxygen saturation, conscious level, and urine 
output), the following were done as indicated [7]:

1) POCUS ((Sonoscape medical Corp, model: SSI-
4000).

2) Blood sample for routine and as indicated other labo-
ratory investigations.

3) Radiology (plain chest x-ray and CT).
4) Echocardiography (standard echocardiography).

The point of care ultrasound protocol
Lung ultrasound

A) Pleural sliding was evaluated on 2D and M-mode at 
the anterior lung fields, starting at the apex of both 
lungs. A high frequency linear probe was used. Pneu-
mothorax was identified by the absence of lung slid-
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ing and horizontal A-lines, that resembled the strato-
sphere (the barcode sign) on M-mode [8].

B) We determined whether there was primarily an 
A-line or B-line pattern using the bilateral anterior 
lung windows and sides of the chest wall (B lines sug-
gesting abnormal pulmonary fluid).

C) Patients with acute cardiogenic pulmonary edema 
will show "B-lines" on a POCUS scan. There may be 
interstitial pulmonary fluid present if there are more 
than three B-lines per rib space [9].

D) Pleural effusions and consolidation were checked 
for on the lateral-posterior chest imaging [10] 
(Figs. 1 and 2).

Echocardiography
A standard parasternal long axis (PLAX) view and par-
asternal short axis (PSAX), subxiphoid (SX), and/or api-
cal four-chamber views (A4C) were obtained as needed. 
We assessed:

1) Left ventricular ejection fraction (EF), classified as 
either normal, reduced, or hyperdynamic, measured 
by visual estimation; (Fig. 3)

 *Left ventricular ejection fraction (LVEF) [11]:

 Severely impaired LVEF = ≤35%

 Impaired LVEF= 36-49%

 Borderline Low LVEF= 50-54%

 Normal LVEF= ˃55%
2) Assessment of pericardial effusion:
 Pericardial effusion was assessed in studied patients 

and signs of cardiac tamponade, was preferred to be 
assessed in sub costal view because free pericardial 
effusion was dependent on gravity and dominant in 
the inferior aspect (Fig. 4).

3) Assessment of Right side of the heart:

A) Right ventricular enlargement was assessed to 
exclude acute pulmonary embolism signs (right 
ventricle size equal to or bigger than left ventricle 
size) [12, 13].

B) Assessment of acute RV dysfunction (e.g. pulmo-
nary embolism) [14]:

C) On the parasternal short axis view (PSAX), we 
evaluated the RV size and presence of D-sign. 

Fig. 1 An area of consolidation by lung ultrasound (defined 
by an area of hypoechoic hepatized tissue) (shred) sign

Fig. 2 Encysted pleural fluid with marked septation

Fig. 3 M mode showing the Left ventricular function including (EF 
Ejection fraction and FS Fractional shortening mainly) in the studied 
patients
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The D-sign was seen as the interventricular sep-
tum flattening, as the LV was D shaped rather 
than a circle.

D) McConnell’s sign was seen as RV mid free wall 
hypokinesis with preserved of RV apex move-
ment.

E) ‘60/60’ sign: the combination of pulmonary ejec-
tion acceleration time (measured in the RV out-
flow tract) <60 ms with a peak systolic tricuspid 
valve gradient <60 mmHg.

F) Decreased tricuspid annular plane systolic excur-
sion (TAPSE) may also be present in PE patient.

Inferior Vena Cava (IVC)
We obtained either a subxyphoid view rotate the probe 
90°, probe marker pointed to patient head as IVC enter 
the right atrium, for the IVC approximately 2cm proxi-
mal to the hepatic vein confluence and assessed for IVC 
collapse during inspiration. The IVC was either plethoric 
(less than 15% collapse), flat (>90% collapse), or normal 
(15%-90% collapse), using gross visual estimation [15].

The IVC collapsibility index is calculated by the follow-
ing formula: The IVC collapsibility index = [maximum 
diameter on expiration- (minimum diameter on inspira-
tion/maximum diameter on expiration)].

The IVC distensibility index is calculated using the 
formula: [(maximum diameter on inspiration - mini-
mum diameter on expiration) / minimum diameter on 
expiration].

Duplex ultrasound for the lower limb
Extended compression ultrasound (ECUS), which con-
sists of a limited examination with compression from the 
thigh to the knee utilizing a three-point protocol, was 
used [16].

Statistical methods
For continuous variables, this study evaluated the means, 
standard deviations (SD), median, and interquartile range 
(IQR). The proportions for categorical variables were 
estimated in this study. The t-test was used to compare 
the means of the two groups, and the Mann Whitney U 
test was applied to non-parametric data. The chi square 
test was used to compare the proportions. We deter-
mined the ideal lung ultrasonography score cut-off for 
patient mortality using receiver operator characteristic 
(ROC) curves. This study calculated the sensitivity, speci-
ficity, positive predictive value (PPV), and negative pre-
dictive value (NPV) for the prediction of mortality after 
determining the ideal cut-off.

Results
This study included 126 adult patients 51 males (40.5%) 
and 75 females (59.5%) with a mean ±SD of age 45.4 ± 
15.7 years. mean ±SD of BMI 24.4 (4.7) kg/m2. About 
61.1% of studied patients were non-smokers, 33.3% were 
smokers and 5.6% were ex-smokers (Table 1).

The POCUS lung finding; it was found that focal 
B-lines (34.9%) was the most common finding followed 
by pleural effusion 31% of which 69.2% were unilateral 
and 79.5% were simple pleural effusion (Table 2).

In this work as shown in (Table 3) the sensitivity, speci-
ficity, positive predictive value (PPV), Negative predictive 
value (NPV) and area under the curve (AUC) of POCUS 
detection of pleural effusion versus CT were 94.8%, 
96.5%, 92.3%, 94.2% and 0.92 respectively (excellent qual-
ity of test), the sensitivity, specificity, PPV and NPV of 
POCUS detection of pneumonia versus CT were 95%, 
92%, 84% and 97.6% respectively with AUC 0.93 (excel-
lent quality of test),the sensitivity, specificity, PPV and 
NPV of POCUS detection of pneumothorax versus CT 
were 77.8%, 95.7%, 58% and 98% respectively with AUC 
0.89 , the sensitivity, specificity, PPV and NPV of chest 

Fig. 4 Subcostal view showing large pericardial effusion 
in the studied patient

Table 1 Demographic characteristics of the studied patients 
(n=126)

BMI Body mass index, SD Standard deviation, Kg/m2 Kilogram/square meters, 
IQR Interquartile range, n Number

Characteristics N %

Age (years) Mean ± SD 45.4 ± 15.7

Sex Male 51 40.5

Female 75 59.5

Smoking Non smoker 77 61.1

Smoker 42 33.3

Ex‑smoker 7 5.6

BMI (kg/m2) Mean ± SD 24.4 (4.7)
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x-ray detection of pulmonary edema versus CT were 
75%, 87.7%, 39.1% and 97.1% respectively with AUC 0.81.

POCUS was showed excellent agreement with CT in 
diagnosis of pleural effusion and pneumonia with kappa 
value of 0.85 and 0.84 respectively. While POCUS was 
showed moderate agreement with CT in diagnosing of 
pneumothorax and pulmonary edema with kappa coeffi-
cient value 0.64 and 0.671 respectively (Table 4).

Regarding POCUS Echocardiography findings of the 
studied patients RV dilatation was present in 10.3% and 
pericardial effusion was present in 4.8% of the studied 
patients. Mean ± SD of EF was 57±11 %, while mean 
±SD of IVCCI were 39±9.2 %, mean ±SD of IVCDI were 
17.5±4.2 %, (Table 5) (Fig. 5).

Regarding the concordance between POCUS Echo-
cardiography diagnosis and final diagnosis as shown in 
(Table 6), there was a good agreement for diagnosis of 
RV dilatation with kappa coefficient 0.793, and a good 

agreement for LV systolic dysfunction with kappa value 
of 0.801. Pericardial effusion showed strong agreement 
with kappa value of 0.905, while pulmonary embolism 
showed small agreement with kappa value of 0.259.

This work illustrated that about 9.5% of studied 
patients in ICU have DVT, most of them of partial 
occlusion was 75% and commonest site was the femoral 
vein 50% (Table 7).

In this work, the outcome of the studied patients was 
assessed. The percentage of studied patients who spent 
7-14 days in ICU was 76.2%. The frequency of died 
cases was 23 patients (18.3%), while the frequency of 
improved cases was 103 patients (81.7%) (Table 8).

There was statistical significance decrease in ICU stay 
regarding true positive cases diagnosed by POCUS in 
the following diseases; acute pulmonary edema, pneu-
mothorax, pleural effusion, pneumonia, LV systolic 
dysfunction and pericardial effusion with P values 
<0.001, 0.011, 0.004, 0.006, <0.001 and 0.032 respec-
tively (Table 9).

There was no statistical significance in intermediate 
and ward stay regarding POCUS diagnosis in all dis-
eases. There was no statistically significant difference 
between degree of POCUS diagnosed groups (true pos-
itive, true negative and fail to diagnose) and outcome 
except for LV dysfunction with more favorable outcome 
(Table 10).

Table 2 POCUS lung finding in the studied patients (n=126)

POCUS lung N %

Absent lung sliding 12 9.5

Focal B-lines (by counting) 44 34.9

Diffuse B-lines (by counting) 19 15.1

Pleural effusion 39 31

Unilateral 27 69.2

Bilateral 12 30.7

Simple 31 79.5

Complex 8 20.5

Table 3 The validity of lung POCUS as a predictor for lung 
diseases versus CT as a gold standard

PPV Positive predictive value, NPV Negative predictive value, AUC  Area under 
the curve

Lung POCUS Sensitivity Specificity PPV NPV AUC 

Pleural effusion 94.8% 96.5% 92.3% 94.2% 0.92

Pneumonia 95% 92% 84% 97.6% 0.93

Pneumothorax 77.8 % 95.7 % 58 % 98 % 0.89

Pulmonary edema 91.7 % 93 % 57.9 % 99 % 0.92

Table 4 Agreement of lung POCUS finding with the gold 
standard methods

Lung POCUS Kappa P-value

Pleural effusion 0.85 < 0.001

Pneumonia 0.84 < 0.001

Pneumothorax 0.64 < 0.001

Pulmonary edema 0.671 < 0.001

Table 5 POCUS Echocardiography findings of the studied 
patients (n=126)

IVCCI% Inferior vena cava collapsibility index, IVCDI% Inferior vena cava 
distensibility index, EF Ejection fraction

Echo POCUS variables N %

RV thrombus 3 2.4

RV dilatation 13 10.3

McConnell’s sign 2 1.6

D-sign 2 1.6

Pericardial effu-
sion

6 4.8

EF%
 • Mean ±SD 57±11

 • Median (Range) 60 (25‑70)

 • IQR 55‑65

Normal LV function 99 78.6

Mild LV dysfunction 7 5.6

Moderate dysfunc‑
tion

16 12.7

Severe dysfunction 4 3.2

Mean (±SD) Median(range) IQR

CVP cm H2O 7.9±3 8 (0‑13) 6.75‑10

IVCCI % 39±9.2 37 (23‑63) 32.75‑43.25

IVCDI % 17.5±4.2 16.5 (12‑30) 15‑20
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Discussion
This work was carried out to evaluate the impact of 
POCUS technique (focused heart, lung, IVC, Doppler) in 

improving the outcome of deteriorating patients in RICU 
via narrowing differential diagnosis and start target ther-
apy early.

This study is a prospective cohort study conducted in 
respiratory ICU at Chest Department, Zagazig University 
Hospitals in the period from May 2020 to May 2022.

126 patients were included in the current work. The 
enrolled patients were 51 males (40.5%) and 75 females 
(59.5%). Age of patients ranged from 20 to 83 years with 
mean ±SD of 45.4 ±15.7 years old. Mean ± SD of BMI 
was 24.4 ± 4.7 kg/m2 that ranged from 16 to 42 kg/m2

As regard age distribution, Baid et al., [17] found that 
median age was 53 years ranging from 18–82 years, 

Fig. 5 Bar c hart showed the EF classification in the studied cases

Table 6 Concordance between POCUS Echocardiography 
diagnosis and final diagnosis

POCUS Finding Kappa P value

RV dilatation 0.793 <0.001

LV systolic dysfunction 0.801 0.001

Pericardial effusion 0.905 <0.001

Pulmonary embolism 0.259 0.005

Table 7 Doppler of both lower limbs of the studied patients 
(n=126)

DVT Deep venous thrombosis, LL Lower limb, CFV Common femoral vein, FV 
Femoral vein, PV Popliteal vein

Doppler LL N %

Negative DVT 114 90.5

Positive DVT 12 9.5

Type of occlusion Partial 9 75

Complete 3 25

Site of DVT CFV 2 16.7

FV 6 50

PV 4 33.3

Table 8 Outcome of the studied patients (n=126)

ICU Intensive care unit

Outcome of studied patients N %

Time spent in ICU (days)
 < 7 days 24 19
 7-14 days 96 76.2
 > 14 days 6 4.8
Improved patients 103 81.7
Readmission within 30 days 26 20.6
Mortality 23 18.2
In Hospital 21 16.6
30 days mortality 2 1.6
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was higher than this work with median age 46 ranging 
from 20-83 years, this difference in median age could 
be attributed to difference in number of studied popula-
tions in Baid et  al., [17] 237 patients vs 126 patients in 
this work. Also different as regard sex distribution men 
60% Vs 40.5% in this work and females 40% Vs 59.5% 
in this work. But Barman et al., [18] was comparable to 
this work as regard age, mean age was 45.7 ± 20.4 years 
vs 45.4± 15.7 years but differ from us in sex distribution, 
males were 63% Vs 40.5% and females were 37% Vs 59.5%.

As regard smoking habit in the current work, the num-
ber of non-smokers were 77 (61.1%), current smokers 

were 42 (33.3%) and ex-smoker were 7 (5.6%) (Table 1). 
This result was different from that of Riishede et al., [19], 
the number of never smoker patients were 28%, Current 
smokers were 25%, ex-smokers were 23%. This difference 
could be attributed to 24% of patients were unknown 
status.

Baid et  al., [17] result was different from this work in 
their study the percentage of absent lung sliding was 
0.84%, unilateral pleural effusion was 5.91%, bilateral 
pleural effusion was 8.12%, Diffuse B lines (by counting) 
was 29.96%, Grouped B lines (by counting) was 29.54%, 
irregular pleura was 66.24% and pleural shredding was 
55.7%.

El mahalawy et  al., [20] study was slightly different 
from this current work as regarding US versus CT in 
diagnosing the pleural effusion, chest US showed a sen-
sitivity of 94% vs 87.8%, specificity of 96% vs 96.5% , PPV 
of 97% vs 92.3% and NPV of 90% vs 94.2% & area under 
the curve 0.95 vs 0.92 as lung ultrasound is usually useful 
in confirming pleural effusion in a patient with normal 
or abnormal chest radiographs as it can detect very little 
amount 5-50 ml of pleural fluid with 100% sensitivity for 
effusions of 100 ml or more.

In contrast to this work results, El ziat et al., [21] illus-
trated the efficacy of TUS in diagnosis of pleural effusion, 
it illustrated that sensitivity was higher than this work 
was 93.75% Vs 87.8%, specificity was higher 85.7% Vs 96 
%, PPV was lower 75% Vs 92.3% and NPV was compara-
ble 96.8% Vs 94.2%.

Qureshi et al., [22] study stated that US correctly diag-
nosed pleural effusion with an overall sensitivity of 79%, 
and specificity of 100%.

Also, El mahalawy et  al., [20] study as regard chest 
POCUS as a predictor for consolidation (pneumonia) 

Table 9 Relationship between degree of POCUS diagnosis 
results and ICU stay (days) in the studied patients (n=126)

KW Kruskal-Wallis, S significant
a Only one case failed to be diagnosed as pericardial effusion by POCUS who 
spent 7 days in ICU

POCUS results Mean±SD Median(range) KW P value

Acute pulmonary edema
 Failed to diagnose 8.33±1.8 8 (5‑10) 15.6 <0.001

 True positive 6.1±0.87 6 (5‑8) S

 True negative 9.19±3.1 8 (4‑21)

Pneumothorax
 Failed to diagnose 9.4±3.5 8 (6‑15) 9.2 0.011

 True positive 6.1±1.2 7 (4‑7) S

 True negative 9±3 8 (5‑21)

Pleural Effusion
 Failed to diagnose 8.5±5.2 7 (5‑21) 11.1 0.004

 True positive 7.6±1.8 7.5 (5‑13) S

 True negative 9.5±3 8 (4‑17)

Pneumonia
 Failed to diagnose 12.7±4.2 13 (6‑21) 10.37 0.006

 True positive 7.9±1.6 8 (5‑13) S

 True negative 8.9±3 8 (4‑17)

LV systolic dysfunction
 Failed to diagnose 8.88±5.2 8 (4‑21) 21 <0.001

 True positive 7±1.7 7 (5‑13) S

 True negative 9.4±2.8 8 (5‑17)

RV dilatation
 Failed to diagnose 10.2±4.5 9 (5‑17) 2.85 0.24

 True positive 7.5±1.5 7 (6‑10)

 True negative 8.9±3 8 (4‑21)

Pericardial effusion
 Failed to diagnose 7a 7a 6.9 0.032

 True positive 6.4±0.5 6 (6‑7) S

 True negative 9±3 8 (4‑21)

Pulmonary embolism
 Failed to diagnose 9.2±3.5 8 (5‑16) 2.4 0.296

 True positive 7.3±1.7 6 (6‑10)

 True negative 8.9±2.9 8 (4‑21)

Table 10 Relationship between degree of POCUS diagnosis 
results with intermediate and ward stay (days) and the outcome 
in the studied patients (n=126)

KW Kruskal-Wallis H, X2 Chi-Square, LV Left ventricle, RV Right ventricle
* Statistically significant

POCUS diagnosis Intermediate and 
ward stay (days)

Outcome (death, 
improved)

KW P-value X2 p-value

Pulmonary edema 0.49 0.78 3.66 0.16

Pneumothorax 0.79 0.69 2.08 0.353

Pleural effusion 4.06 0.131 0.325 0.85

Pneumothorax 2.7 0.259 3.6 0.164

LV dysfunction 0.69 0.707 6.211 0.045*

RV dilatation 3.18 0.203 3.6 0.165

Pericardial effusion 0.85 0.958 1.4 0.49

Pulmonary embolism 2.7 0.253 0.078 0.962
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relating to CT as a gold standard were in harmony with 
this work a sensitivity was 93%, specificity was 95% and 
AUC was 0.94, but PPV was 98% and NPV was 87%. 
Also, Barman et al., [18] found that the sensitivity of lung 
focused ultrasound in detection of pneumonia was lower 
88% than that of the current work but with the same 
specificity 92%.

Also, in contrast to this study results, Bitar et al., [23] 
who evaluated diagnostic accuracy of chest ultrasound 
in patients with pneumonia in the intensive care unit. It 
revealed low CXR sensitivity in diagnosis of pneumonia 
that was 54.79%, NPV of 26.67%, specificity of 63.16% 
and PPV of 85%.

El mahalawy., et al., [20] study was in accordance with 
this current work as regard POCUS in diagnosing pneu-
mothorax specificity was 98% vs 95.7% and NPV was 99% 
vs 98% and AUC was 0.97 vs 0.89, but they were different 
from this study in sensitivity was 96% vs 77.8%, PPV was 
93% vs 58%.

Also, with that of Elziat et al., [21] study who showed 
that the sensitivity of TUS for diagnosis of pneumo-
thorax was higher 85.7% than that of the current work, 
the specificity was 97.7% near to that of the current 
work, the PPV was higher 85.7% than that of the cur-
rent work and NPV was 97.7% near to that of the cur-
rent work.

Also, with Azad et  al .,[24] who showed higher sensi-
tivity of Chest POCUS to pneumothorax diagnosis 88%- 
91%% than that of our results but specificity reached 
98%- 99% that was nearer to that of our results.

Baid et al., [17] found that transthoracic US in the 
diagnosis of acute pulmonary edema showed sensitivity 
slightly lower than this study 88.5% vs. 91.7%, while spec-
ificity was higher than this work (97.7% vs 93%).

Also, El mahalawy., et  al., [20] study showed that the 
sensitivity of chest US in diagnosis of pulmonary edema 
was 93%, specificity was 93%, PPV was 62% and NPV was 
99% and AUC was 0.93.

In Baid et  al., [17], the concordance between POCUS 
lung diagnosis and final diagnosis in pneumonia with K 
value was 0.634 vs 0.84 in this current work, 0.836 vs 0.67 
in acute pulmonary edema and 1.00 vs 0.64 in pneumo-
thorax, but in accordance with the current work in pleu-
ral effusion 0.85 vs 0.85.

Taylor and Moore [25] demonstrated the sensitivity of 
RV dilatation in detecting pulmonary embolism was 90% 
with a specificity of 26% when the point-of-care echocar-
diogram was done by 69 emergency physicians.

In contrast to the pervious results, the study of Baid 
et  al., [17] showed concordance between POCUS echo-
cardiography diagnosis and final composite diagnosis 
with K value was 0.590 vs 0.801 in LV dysfunction that 
is less than that of the current study, 0.798 vs 0.905 in 

pericardial effusion and higher than this current study 
1.000 vs 0.259 in pulmonary embolism.

There is harmony between our results and Fischer, 
et  al., [26], the 6.4% observed extremity prevalence of 
DVT resulted in a low positive predictive value 61.5%. 
The Compressible veins (without DVT) were 89%.

The study of Umuhire, et al., [27] demonstrated that 
positive deep venous thrombosis scans were infrequent 
5.1%. DVT exam was normal compressible in 94.9% and 
non-compressible (DVT present) in 5.1%.

While in Riishede et al., [19], the proportion of POCUS 
diagnoses in agreement with final diagnoses at 4 h in the 
intervention group is increased compared to the control 
group for the diagnoses of exacerbation of COPD 89% 
vs 75%, pulmonary edema 53% vs 33% and para-pneu-
monic effusion 77% vs 38% but with overlapping CIs. The 
proportion of correctly diagnosed pneumonia is equal 
among the groups 88% vs 88%.

Riishede et  al., [19] showed a significantly increased 
proportion of patients in the intervention group spent 
less than 1 day in hospital 39.6%; “95% CI” 25.8–38.4 
compared to the control group 23.8%; "95% CI" 16.5–33 
with p value 0.01 clarified by an absolute increase of 
15.8%. Patients with time spent 4–7 days in intervention 
group were 15.1%; "95% CI"14.2–24.9, %; 95% CI ver-
sus in control group were 22.9%; 15.7–32.0 with relative 
effect (95% CI) 0.66, 0.37–1.17. Also, patients who spent 
> 7 days were 14.2%; 11.3–21.2 in intervention group 
versus 17.4%; 11.0–25.7 in control group. Patients read-
mitted ≤30 days from discharge were 21.7%; "95% CI" 
14.8–30.7 in intervention group versus 21.9%; 14.9–31.0 
in control group.

In this current work, there was statistical significance 
decrease in ICU stay regarding true positive cases diagnosed 
by POCUS in the following diseases; acute pulmonary 
edema, pneumothorax, pleural effusion, pneumonia, LV 
systolic dysfunction and pericardial effusion with P values 
<0.001, 0.011, 0.004, 0.006, <0.001 and 0.032 respectively.

This study showed that there was no statistical signifi-
cance in Intermediate and ward stay regarding POCUS 
diagnosis in all diseases. There was no statistically sig-
nificant difference between degree of POCUS diagnosed 
groups (true positive, true negative and fail to diag-
nose) and outcome except for LV dysfunction with more 
favorable outcome with (p value 0.045)

POCUS was helpful, bedside, real time and non-inva-
sive diagnostic tool in RICU. Also, by integration of LUS 
findings with clinical and laboratory data, it can diag-
nose different pulmonary diseases in critically ill patients 
within twenty –four hours of admission. It could help to 
start proper regimen of treatment rapidly with improving 
outcomes in respiratory ICU.
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POCUS is a rapid, real time, low cost, noninvasive, 
no radiological exposure and easy applicable to critical 
ill patients, improving their outcome. POCUS shows 
promise in deteriorating patients in RICU as an initial 
investigating tool as it has significant diagnostic and 
therapeutic impact.
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