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Abstract: This study aimed to evaluate the point of care ultrasound to identify the sepsis source in septic patients. A prospective
study was conducted in the Emergency Medicine Department of Shifa International Hospital from May 2021 to May 2022. A total
of 200 patients who met the SSC criteria were included in the study. The source of sepsis was identified, followed by a diagnostic
workup and treatment interventions (T0). The physician who performed the clinical assessment performed a point-of-care
ultrasound within 10 minutes and recorded a POCUS-implemented diagnosis (T2). After patient discharge, two physicians blinded
to POCUS results reviewed the patient data and recognized the septic source (T2). The source of sepsis was detected in 188 patients
(94%), and 12 patients (6%), a specific source could not be identified. POCUS diagnosis detected septic sources in 140 patients
with a 74.5% sensitivity. Compared to T2, clinical impressions after TO had 47% sensitivity and 85% specificity, 90 identified
sources, and 5 false positives. POCUS is an accurate and fast diagnostic tool to assess the cause of infection in septic patients
compared to a standard workup.
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Introduction

Sepsis is the body's improper reaction to infection can be
highly fatal. In most patients, sepsis progresses to severe
sepsis within 24 hours, or they experience septic shock soon
after severe sepsis (Saloméo et al., 2019). Its early detection
and implementation of timely therapies have been reported
to improve patient outcomes and prevent sepsis mortality
(Huang et al., 2019). Research has proved that timely
administration of antibiotics for septic shock is strongly
associated with improved prognosis (Gyawali et al., 2019).
According to the Surviving Sepsis Campaign guidelines, an
effective antibiotic course should be administered within 3
hours of detecting septic symptoms, and the source of
infection can be cleared within 12 hours (Evans et al., 2021).
However, the imaging process takes too long in the
Emergency Department and can cause delays in detecting
the source of sepsis in patients. This highlights the need for
a fast bedside procedure to readily detect the source of
sepsis, leading to early diagnosis and treatment
interventions. Point of care ultrasound effectively identifies
the source of sepsis from the abdomen, lungs and pleura,
soft tissue, and heart (Lee and DeCara, 2020).

Since no research has been done in Pakistan to test POCUS's
effectiveness in identifying septic sources, this study
evaluated the point of care ultrasound to identify the sepsis
source in septic patients.

Methodology

A prospective study was conducted in the Emergency
Medicine Department of Shifa International Hospital from
May 2021-May 2022. A total of 200 patients who met the
SSC criteria were included in the study. All the participants
provided their informed consent to become part of the study.
The participants who refused to participate or did not

provide consent were excluded. The hospital's ethical
committee approved the study.

The patients were physically examined, and history was
taken. They were also checked for arterial blood gases and
lactate levels. The source of sepsis was identified, followed
by a diagnostic workup and treatment interventions (TO).
The physician that performed the clinical assessment
performed a point-of-care ultrasound within 10 minutes and
recorded a POCUS-implemented diagnosis (T2). Changes
in the drug treatment were also noted. A standard workup,
including laboratory tests and imaging, was done in all
patients subsequently. After patient discharge, two
physicians blinded to POCUS results reviewed the patient
data and recognized the septic source (T2).

All the data was analyzed by SPSS version 23. Standard 2 x
2 contingency tables keeping T2 as a reference determined
POCUS results' sensitivity, specificity, and authenticity.
The student's t-test evaluated continuous variables, and
dichotomous variables were assessed by performing the t2
test.

Results

The mean age of patients was 65 years. One hundred-five
patients (52.5%) were male 70 patients (35%) had severe
sepsis or septic shock. The source of sepsis was detected in
188 patients (94%), and in 12 patients (6%), a specific
source could not be identified. Sepsis in 80 patients (40%)
was caused by pneumonia, and in 40 patients (20%) due to
abdominal infections (Table I).

The source of infection was identified by standard workup
in 1 hour in 40 patients (21.2%), 3 hours in 100 patients
(53.2%), 6 hours in 70% of patients, and more than 24 hours
in 16% of patients. POCUS diagnosis detected septic
sources in 140 patients with a 74.5% sensitivity (Table I1).
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POCUS showed 76% accuracy, where the positivity ratio
was 17.01, and the negativity was 0.30. POCUS diagnosis
was obtained in all patients in 10 minutes. Its sensitivity was
high for respiratory and abdominal infections (0.95 + 0.02
and 0.80 + 0.10, respectively) (Table I111). Compared to T2,
clinical impressions after TO had 47% sensitivity and 85%
specificity, 90 identified sources, and 5 false positives.
Positivity was 4.05, and negativity was 0.64. The clinical
impression had an accuracy of 53%, which POCUS
improved by 23%

Table I: Identification of septic sources

Source of sepsis N (%)
Respiratory

Pneumonia 80 (40%)
Abdominal

Cholecystitis 12 (6%)
Cholangitis 10 (5%)
Appendicitis 7 (3.5%)
Diverticulitis 7 (3.5%)
Intra-abdominal abscess 4 (2%)
Urinary tract

Urinary tract infections 30 (15%)
Hydronephrosis/Pyelonephritis = 18 (9%)
Endocarditis 3 (1.5%)
Joint abscesses 2 (1%)
Musculoskeletal abscesses 3 (1.5%)
Hepatic abscesses 2 (1%)
Meningitis 3 (1.5%)
Others 7 (3.5%)
Unidentified sources 12 (6%)

Table Il: Comparison of sensitivity and specificity of

point of care ultrasound diagnosis and final diagnosis
Positive final Negative final
diagnosis at t2  diagnosis at t2

POCUS 140 (74.5%) 1 (8.3%)
positive at t1
POCUS 48 (26.5%) 11 (91.6%)

negative at t1

Table I11: Comparison of the sensitivity of point-of-care
ultrasound diagnosis and final diagnosis concerning the
septic source

Septic source Mean sensitivity  95% CI

Respiratory 0.95 +£0.02 0.92-0.99
Abdominal 0.80 £0.10 0.70-0.90
Urinary tract 0.29 £0.12 0.20-0.48
Endocarditis 0.49 +0.70 0-1.0
Joint abscesses 0.99+0.0 1.0-1.0
Musculoskeletal 0.99+0.0 1.0-1.0
abscesses
Other 0.30 £0.29 0.04-0.65
Discussion

This study evaluated the accuracy of point-of-care
ultrasound for detecting septic sources in patients with
sepsis in the emergency department. Emergency ultrasound
has already been reported to be useful in diagnosing non-

traumatic, undifferentiated hypotension (Atkinson et al.,
2018; Javali et al., 2020; Leroux et al., 2021).

The full workup in our study revealed the septic source in
188 patients (94%), similar to previous studies. The
sensitivity of point-of-care ultrasound was most for
pneumonia (>90%), followed by soft tissue infection (80%)
and appendicitis and diverticulitis (60%). These results
comply with other studies with slight discrepancies in
values of abdominal infection (Bughrara et al., 2020;
Leopold et al., 2018; Shrestha and Srinivasan, 2018).
POCUS diagnosed almost all the sources of infection in a
small period, i.e., 10 minutes, compared to standard workup
that sometimes took longer than 6 hours to 24 hours to
detect septic sites. The antimicrobial therapy administered
after the standard workup was altered by 22% after POCUS
and complied with the final diagnosis except in one case
where the septic source was identified as a soft tissue
abscess. However, after the final diagnosis, it was revealed
that it was malaria.

POCUS was also able to rapidly identify the need for source
control in 24% of patients in whom surgery or radiation was
performed for hydronephrosis with ureteral stones or
endoscopy for cholangitis (Alrawashdeh et al., 2022;
Bassetti et al., 2020). In addition, its specificity may be able
to identify the redundancy of microbial therapy in patients
without infection, such as in the case of community-
acquired pneumonia, where about 18% of patients were not
diagnosed with any infection in the final diagnosis
(Bjarnason et al., 2018; Shoar and Musher, 2020). Our study
has some limitations. Our study was single-centered and
non-randomized. Secondly, we did not assess the mortality
in septic patients after the POCUS diagnosis.

Conclusion

POCUS is an accurate and fast diagnostic tool to assess the
cause of infection in septic patients compared to a standard
workup.

Declarations

Data Availability statement

All data generated or analyzed during the study are included
in the manuscript.

Ethics approval and consent to participate

Not applicable

Consent for publication

Not applicable

Funding

Not applicable

Conflict of interest

The authors declared absence of conflict of interest.

References

Alrawashdeh, M., Klompas, M., Simpson, S. Q., Kadri, S.
S., Poland, R., Guy, J. S., Perlin, J. B., Rhee, C.,
and Program, C. P. E. (2022). Prevalence and
outcomes of previously healthy adults among
patients hospitalized with community-onset
sepsis. Chest 162, 101-110.

[Citation Khalid, M.A, Nawadat, Q., Mazhar, H. (2023). Utilizing point-of-care ultrasound for accurate identification of
infection source in septic patients. Biol. Clin. Sci. Res. J., 2023: 307. doi:_https://doi.org/10.54112/bcsrj.v2023i1.307]



https://doi.org/10.54112/bcsrj.v2023i1.307

Biol. Clin. Sci. Res. J., Volume, 2023: 307

Khalid et al., (2023)

Atkinson, P. R., Milne, J., Diegelmann, L., Lamprecht, H.,
Stander, M., Lussier, D., Pham, C., Henneberry,
R., Fraser, J. M., and Howlett, M. K. (2018). Does
point-of-care ultrasonography improve clinical
outcomes in emergency department patients with
undifferentiated hypotension? An international
randomized controlled trial from the SHoC-ED
investigators. Annals of emergency medicine 72,
478-489.

Bassetti, M., Rello, J., Blasi, F., Goossens, H., Sotgiu, G.,
Tavoschi, L., Zasowski, E. J., Arber, M. R,
McCool, R., and Patterson, J. V. (2020).
Systematic review of the impact of appropriate
versus inappropriate initial antibiotic therapy on
outcomes of patients with severe bacterial
infections. International journal of antimicrobial
agents 56, 106184.

Bjarnason, A., Westin, J., Lindh, M., Andersson, L.-M.,
Kristinsson, K. G., Love, A., Baldursson, O., and
Gottfredsson, M. (2018). Incidence, etiology, and
outcomes of community-acquired pneumonia: a
population-based study. In "Open forum
infectious diseases", Vol. 5, pp. ofy010. Oxford
University Press US.

Bughrara, N., Diaz-Gomez, J. L., and Pustavoitau, A.
(2020). Perioperative management of patients
with sepsis and septic shock, Part II: Ultrasound
support for resuscitation. Anesthesiology clinics
38, 123-134.

Evans, L., Rhodes, A., Alhazzani, W., Antonelli, M.,
Coopersmith, C. M., French, C., Machado, F. R.,
Mcintyre, L., Ostermann, M., and Prescott, H. C.
(2021). Surviving sepsis campaign: international
guidelines for management of sepsis and septic
shock 2021. Intensive care medicine 47, 1181-
1247.

Gyawali, B., Ramakrishna, K., and Dhamoon, A. S. (2019).
Sepsis: The  evolution in definition,
pathophysiology, and management. SAGE open
medicine 7, 2050312119835043.

Huang, M., Cai, S., and Su, J. (2019). The pathogenesis of
sepsis and potential therapeutic targets.
International journal of molecular sciences 20,
5376.

Javali, R. H., Loganathan, A., Srinivasarangan, M., Patil,
A., Siddappa, G. B., Satyanarayana, N.,
Bheemanna, A. S., Jagadeesh, S., and Betkerur, S.
(2020). Reliability of emergency department
diagnosis in identifying the etiology of
nontraumatic  undifferentiated  hypotension.
Indian Journal of Critical Care Medicine: Peer-
reviewed, Official Publication of Indian Society of
Critical Care Medicine 24, 313.

Lee, L., and DeCara, J. M. (2020). Point-of-care ultrasound.
Current Cardiology Reports 22, 1-10.

Leopold, S. J., Ghose, A., Plewes, K. A., Mazumder, S.,
Pisani, L., Kingston, H. W., Paul, S., Barua, A,
Sattar, M. A, and Huson, M. A. (2018). Point-of-
care lung ultrasound for the detection of
pulmonary manifestations of malaria and sepsis:
an observational study. PLoS One 13, e0204832.

Leroux, P., Javaudin, F., Le Bastard, Q., Lebret, Y., Pes, P.,
Arnaudet, |., Vignaud, F., Montassier, E., and Le
Conte, P. (2021). Goal-directed ultrasound

protocol in  patients with  nontraumatic
undifferentiated shock in the emergency
department: prospective dual centre study.
European Journal of Emergency Medicine 28,
306-311.

Salomdo, R., Ferreira, B., Salomdo, M., Santos, S.,
Azevedo, L., and Brunialti, M. (2019). Sepsis:
evolving concepts and challenges. Brazilian
Journal of Medical and Biological Research 52,
e8595.

Shoar, S., and Musher, D. M. (2020). Etiology of
community-acquired pneumonia in adults: a
systematic review. Pneumonia 12, 1-10.

Shrestha, G. S., and Srinivasan, S. (2018). Role of point-of-
care ultrasonography for the management of
sepsis and septic shock. Reviews on Recent
Clinical Trials 13, 243-251.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and
indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative
Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative
Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licen
ses/by/4.0/. © The Author(s) 2023

[Citation Khalid, M.A, Nawadat, Q., Mazhar, H. (2023). Utilizing point-of-care ultrasound for accurate identification of
infection source in septic patients. Biol. Clin. Sci. Res. J., 2023: 307. doi:_https://doi.org/10.54112/bcsrj.v2023i1.307]



https://doi.org/10.54112/bcsrj.v2023i1.307
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

