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An observational study on etiology of sepsis patients
admitted to ICU

Etiologia de la sepsis en los pacientes ingresados en una Unidad
de Cuidados Intensivos

Nyla Farooq' ©, Shazia Ashraf' ®, Kouser Benazir' ©

'Department of Anesthesia and Critical Care, Govt. Medical College, Srinagar, J&K. India.

ABSTRACT

Introduction: despite the fact that sepsis is one of the main causes of death in hospitalized
patients, there is a scarcity of data on early predictors of mortality and morbidity. Objective:
we performed this study to identify the etiology of patients with sepsis in GMC, Srinagar.
Methods: a prospective longitudinal study was done in our intensive care unit from March
2019 to September 2019. Our study included all 100 adult patients hospitalized to the
intensive care unit with signs of sepsis or septic shock. Results: in 60 % of the cases,
microbiological documentation was available. Gram negative organisms caused the vast
majority of illnesses. The respiratory tract was the most common source of infection.
The microbial organisms commonly isolated were A. Baumannii in 22 percent of cases, P.
Aeruginosa in 17 percent of cases and equal number of cases of Klebsiella and E. coliin 16
percent. Conclusions: sepsis is a serious health issue that has a significant mortality rate in

the Intensive care unit in the Srinagar, J&K, and the mortality is female dominated.

RESUMEN

Introduccion: a pesar de que la sepsis es una de las principales causas de muerte en los
pacientes hospitalizados, hay una escasez de datos sobre los predictores tempranos de
mortalidad y morbilidad. Objetivo: identificar la etiologia de la sepsis en los pacientes
ingresados en el GMC de Srinagar. Métodos: se realizé un estudio longitudinal prospectivo
en una unidad de cuidados intensivos desde marzo de 2019 hasta septiembre de 2019.
El estudio incluyé a todos los pacientes adultos hospitalizados en la unidad de cuidados
intensivos con signos de sepsis o shock séptico. Resultados: en el 60 % de los casos se
disponia de documentacion microbioldgica. Los organismos gramnegativos causaron la
mayor parte de las infecciones. El tracto respiratorio fue la fuente mas comun de infeccién.
Los organismos microbianos comunmente aislados fueron A. Baumannii en el 22 % de los
casos, P. Aeruginosa en el 17 % de los casos e igual niumero de casos de Klebsiella y E.
coli en el 16 %. Conclusiones: la sepsis es un grave problema de salud que presenta una
importante tasa de mortalidad en la unidad de cuidados intensivos de Srinagar, J&K, y la

mortalidad estd dominada por las mujeres.
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INTRODUCTION

SEPSISisaninfection-induced syndrome of physiologic,
pathologic, and biochemical abnormalities. Sepsis is
one of the leading cause of mortality in intensive care
units (ICU) 2.3 _In ICU patients, sepsis and septic
shock cause considerable morbidity and death. The
fatality rate of sepsis is between 30 and 40 percent *
5.6 Because the primary treatments for this iliness are
antibiotics and supportive care, there was no interest
about developing more specific diagnostic criteria .

According to the recent research, the causal agents
of sepsis have shifted from Gram-negative bacteria in
the past to Gram-positive bacteria nowadays ® . Gram-
positive and polymicrobial infections were responsible

for 30-50 percent, and 25 percent of cases, respectively
(9)

The respiratory tract (40 percent), abdomen (30
percent), and urinary tract (10 percent) are the most
common sites of infection. The higher risk of lung
infection may be due to the increased prevalence of
health care associated infections in critical care units,
as well as the frequent and extended use of mechanical
ventilation.

Wounds are common sources of sepsis in post-
operative and trauma patients. Intravascular catheter
related infections are most commonly caused by
staphylococcus aureus, streptococci, candida species,
and gram-negative rods. Bacterial sinusitis may be an
unrecognized source of sepsis in patients ventilated
through nasotracheal tubes " . Gram-negative bacilli
are the most often isolated bacteria from sepsis
patients ™ . The lungs, abdomen, and urinary tract are
the most common sites for Gram-negative infections
2 Gram-positive cocci, particularly Staphylococci and
Streptococci, are the most prevalent cause of Gram-
positive sepsis (¥,

Although sepsisis one of the leading causes of mortality
in hospitalized patients, information regarding etiology
and early predictive factors for mortality and morbidity
is limited. This study was aimed to know the common
organisms causing sepsis in adult patients admitted
into the ICU in our hospital.

OBJETIVES

To identify etiology and source of sepsis in patients

admitted to surgical ICU in GMC Srinagar.

METODHS

This prospective longitudinal study was conducted at
SMHS Hospital, after approval by institutional ethical
committee. The study included 100 cases of sepsis
admitted to surgical ICU of SMHS hospital from March
2019 to September 2019. The subjects with sepsis
admitted to ICU, required intensive treatment and
monitoring. At the time of admission, all participants
over the age of 19 years were screened for sepsis
according to the European Society of Intensive Care
guidelines ",

Vital parameters of patients were recorded at the time of
admission and during their stay in ICU, which includes
GCS (Glasgow coma score), HR(heart rate), BP(blood
pressure), CVP(central venous pressure) and MAP(mean
arterial pressure). All base line investigations including
ABG(arterial blood gas), CBC(complete blood count),
KFT(kidney function test), LFT(liver function test), ECG
(electrocardiogram)and X-ray chest were done. Septic
profile (blood, urine and endotracheal tube tip cultures)
was sent. The patients were followed until they were
discharged or died. Demographic information, co-
existing diseases, the source of infection, were also
noted.

Inclusion criteria

1.Age group 19 years and above.

2.Subjects admitted to surgical ICU with signs of sepsis
3.Patients developing sepsis during their course of stay
in surgical ICU

Exclusion criteria

1.Patients who die within a day of admission in ICU.
2.Patients readmitted during the same day.

3. Pregnancy

4. Immunocompromised states (e.g., Malignancy, AIDS,
etc.)

SPSS v 21.0 and Microsoft Excel were used for
statistical processing. Data descriptive statistics, such
as percentages and means, were presented. Bar graphs
were used to illustrate the data graphically.

RESULTS

A total of 100 cases were included in this study
according to inclusion criteria. The cases included 53

Granma University of Medical Sciences
www.revdosdic.sld.cu

[@)ernc |

Page 2


http://revdosdic.sld.cu
http://revdosdic.sld.cu

Revdosdic. October-December 2021; 4(4):e236 RNPS: 2490

ISSN: 2788-6786

ORIGINAL ARTICLE

males and 47 females, with male: female ratio of 1.13 :1.
Out of these 100 patients, 50 patients (50 %) ultimately
died in the ICU. Mortality rate was significantly higher
among females compared with males, (67.6% and
37.2%, respectively) (p<0.05).

Microbiological documentation was available in 60
percent of cases. The highest number of infections
were caused by Gram negative organisms (75 percent);
7 percent of cases were caused due to fungal infections
(candidiasis, aspergillosis), whereas 18 percent of
sepsis patients were suffering from gram-positive
infections. The microbial organisms commonly
isolated were A. Baumannii in 22 percent of cases, P.
Aeruginosa in 17 percent of cases and equal number of

cases of Klebsiella and E. coli in 16 percent. (See, Table

The respiratory system was the most prevalent location
of infection (37.5 percent of cases), followed by the
urinary tract (10 percent of cases), and intra-abdominal
(10 percent of cases). (See, Table 2 and Graph 2).

Table 2. Source of infection.

Infection Site Percentage (%)
Lungs 37.5
Genitourinary tract 10
Intrabdominal 10
Primary bacteremia 8.75
Cutaneous 7.5
Instrument related 3.75

CNS 3.75
Mixed infection 10
Other/undetermined 8.75

1 and Graph 1).

Table 1. Microbiological profile of sepsis patients.

Microbial Organism Number (%)
Gram Negative Bacteria 45(75)
Klebsiella 10(16)
Pseudomonas 10(16)
Acinatobacter 13(22)
E. Coli 10(16)
Others 2(4)
Gram Positive Bacteria 11(18)
MRSA 6(10)
Enterococcus 1(2)
Staphylococcus (other 12)
than MRSA)

Others 3(4)
Fungal organism 4(7)
Candida 2(3)
Aspergillus 2(3)

Graph 1. Microbial Profile of sepsis patients
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Sepsis, or the combination of organ failure and
infection, is a multifactorial, complicated condition that
has a significant health and economic impact on both
patients and healthcare systems throughout the world.
Liu V et al. mentions “Sepsis as one of the world’s
leading causes of death and severe illness, with in-
hospital mortality rates as high as 25-30 percent in the
United States” "9,

A total of 100 cases were included in this study, which
included 43 males (63.75 %) and 37 females (46.25
%), with male: female ratio of 1.13 :1. Our patients
comprised an almost equal distribution of males and
females, however, the mean age of the entire group
was almost a decade less than most reports, especially
from the Western countries 16 . The mean age at
presentation was 53.0 (+ 18.2 SD) years with the range
from 19 to 80 years, which was similar to TTS Paary et

al. 17 (54 years) and in contrast with previous studies
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from Germany (67 years) and Australia (60.7 years) -5,
Maximum number of cases were above 60 years (32.5
%), followed by 46-60 years (28.75 %).

In this study, the death rate was determined to be 51.25
percent. The mortality rates in individuals with sepsis
ranged from 13.5 percent to 53.6 percent in studies
conducted in Europe and the United States ("- 1819,

The respiratory system was the most prevalent location
of infection (37.5 percent of cases) in our study, which
was comparable to ANZICS (50.3 percent) 9 and
INDICAPS (35 percent) ", There is a lot of variation
among different studies regarding the sources of
infection ™ % . Microbiological documentation was
available in 60 % of cases, with at least one organism
isolated in culture. A similar study by Zanon et al. 22
had reported infectious SIRS of 71.3 %. Majority of the
organisms were isolated from respiratory secretions
either from the sputum or mini-BAL specimens. Neither
blood culture positivity nor isolation of multiple
organisms was found to be significantly related to
mortality.

In this study, the highest number of infections were
caused by Gram negative organisms, similar to Zanon
et al. ?2 | ANZICS 20 reported that, “Gram positive
infection constituted 48.3 % and Gram negative
constituted 38.5 % of all infections”, as opposed to
18 percent and 75 percent respectively, in our study
population. ANZICS 20 reported, “E. coli to be the most
common (9.3 %) Gram negative organism, and the
methicillin sensitive Staphylococcus aureus to be the
most common Gram positive organism”, as opposed to
A. Baumanni (22 %) and MRSA (10 %), respectively, in
our study population.

Limitations: small sample size, although adequately

REFERENCES

powered to assess the primary objective

Patients were limited to surgical ICU. Future studies
should involve much larger patient population and
different ICU’s (e.g., medical).

Tertiary referral bias that influences the patient profile,
particularly severity of disease and microbiological yield
due to the abundance of antibiotics used elsewhere.

CONCLUSIONS

Sepsis is a serious health issue that has a significant
mortality rate in the ICU in the Srinagar, J&K, and
females suffer more than the males. The highest
number of infections were caused by Gram negative
organisms. The respiratory system was the most
prevalent location of infection.

CONFLICTS OF INTEREST

The authors declare no conflict of interest.

FUNDING

This research received no external funding

AUTHOR CONTRIBUTIONS

Conceptualization: NF and SA.
Methodology: KB.

Software: KB.

Validation: NF, SA and KB.

Formal Analysis: SA.
Investigation: KB.

Resources: SA.

Data Curation: NF.

Writing - Original Draft Preparation: NF, KB, SA.
Writing - Review & Editing: NF, KB.
Visualization: SA, KB.
Supervision: NF.

Project Administration: KB

1. Singer M, Deutschman CS, Warren Seymour C, Shankar Hari M, Annane D, Bauer M, et al. The Third In-
ternational Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA [Internet]. 2016 [citado 23 Sep
2021];315(8):801-10. Disponible en: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4968574/pdf/nihms794087.pdf

2. Jarczak D, Kluge S, Nierhaus A. Sepsis—Pathophysiology and Therapeutic Concepts. Front. Med [Internet]. 2021
[citado 23 Sep 2021];8:[aprox. 22 p.]. Disponible en: https://www.frontiersin.org/articles/10.3389/fmed.2021.628302/
pdf

3. Sakr Y, Jaschinski U, Wittebole X, Szakmany T, Lipman J, Namendys Silva SA, et al. Sepsis in Intensive Care

Granma University of Medical Sciences
www.revdosdic.sld.cu

[@)ernc |

Page 4


http://revdosdic.sld.cu
http://revdosdic.sld.cu

Revdosdic. October-December 2021; 4(4):e236 RNPS: 2490 ISSN: 2788-6786 ORIGINAL ARTICLE

Unit Patients: Worldwide Data From the Intensive Care over Nations Audit. Open Forum Infect Dis [Interne]. 2018
[citado 23 Sep 2021];5(12):[aprox. 9 p.]. Disponible en: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6289022/pdf/
ofy313.pdf

4. Abera Mulatu H, Bayisa T, Worku Y, Lazarus JJ, Woldeyes E, Bacha D, et al. Prevalence and outcome of sep-
sis and septic shock in intensive care units in Addis Ababa, Ethiopia: A prospective observational study. Afr J Emerg
Med [Internet]. 2021 [citado 23 Sep 2021];11(1):188-95. Disponible en: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC7910175/pdf/main.pdf

5. Fleischmann Struzek C, Mellhammar L, Rose N, Cassini A, Rudd KE, Schlattmann P, Allegranzi B, et al. Inciden-
ce and mortality of hospital- and ICU-treated sepsis: results from an updated and expanded systematic review and
meta-analysis. Intensive Care Medicine [Internet]. 2020 [citado 23 Sep 2021];46:1552-62. Disponible en: https://link.
springer.com/article/10.1007/s00134-020-06151-x

6. Shankar Har M, Harrison DA, Rubenfeld GD, Rowan K. Epidemiology of sepsis and septic shock in critical care
units: comparison between sepsis-2 and sepsis-3 populations using a national critical care database. British Journal of
Anaesthesia [Internet]. 2017 [citado 23 Sep 2021];119(4):626-36. Disponible en: https://www.sciencedirect.com/scien-
ce/article/pii/S0007091217538003

7. Lee J, Levy MM. Treatment of Patients with Severe Sepsis and Septic Shock: Current Evidence-Based Prac-
tices. Rev RIMJ [Internet]. 2019 [citado 23 Sep 2021];102(10):18-21. Disponible en: http://rimed.org/rimedicaljour-
nal/2019/12/2019-12-18-ccm-lee.pdf

8. Ramachandran G. Gram-positive and gram-negative bacterial toxins in sepsis. Virulence [Internet]. 2014 [cita-
do 23 Sep 2021];5(1):213-8. Disponible en: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3916377/pdf/viru-5-213.pdf

9. Kline KA, Lewis AL. Gram-Positive Uropathogens, Polymicrobial Urinary Tract Infection, and the Emerging
Microbiota of the Urinary Tract. Microbiol Spectr [Internet]. 2016 [citado 23 Sep 2021];4(2):10-21. Disponible en: https://
journals.asm.org/doi/epub/10.1128/microbiolspec.UTI-0012-2012

10. UpToDate [Internet]. USA: UpToDate, Inc; 2021 [citado 23 Sep 2021]. Schmidt GA, Mandel J. Evaluation and
management of suspected sepsis and septic shock in adults. Disponible en: https://www.uptodate.com/contents/eva-
luation-and-management-of-suspected-sepsis-and-septic-shock-in-adults/print

1. Chelkeba L, Melaku T, Mega TA. Gram-Negative Bacteria Isolates and Their Antibiotic-Resistance Patterns in
Patients with Wound Infection in Ethiopia: A Systematic Review and Meta-Analysis. Infection and Drug Resistance [In-
ternet]. 2021 [citado 23 Sep 2021];14:277-30. Disponible en: https://www.dovepress.com/getfile.php?filelD=66082

12. Zhang H, Johnson A, Zhang G, Yang y, Zhang J, Li D, et al. Susceptibilities of Gram-negative bacilli from hos-
pital- and community-acquired intra-abdominal and urinary tract infections: a 2016-2017 update of the Chinese SMART
study. Infect Drug Resist [Internet]. 2019 [citado 23 Sep 2021];12:905-14. Disponible en: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC6503304/pdf/idr-12-905.pdf

13. Puca V, Marulli RZ, Grande R, Vitale I, Niro A, Molinaro G, Prezioso S, et al. Microbial Species Isolated from In-
fected Wounds and Antimicrobial Resistance Analysis: Data Emerging from a Three-Years Retrospective Study. Antibio-
tics [Internet]. 2021 [citado 23 Sep 2021];10(10):1162-76. Disponible en: https://www.mdpi.com/2079-6382/10/10/1162

14. Evans L, Rhodes A, Levy M. Surviving sepsis campaign: international guidelines for management of sepsis and
septic shock 2021. Intensive Care Med [Interne]. 2021 [citado 23 Sep 2021];47:1181-1247. Disponible en: https://link.

www.revdosdic.sld.cu

as Granma University of Medical Sciences [@®)ev-nC | Page 5


http://revdosdic.sld.cu
http://revdosdic.sld.cu

Revdosdic. October-December 2021; 4(4):e236 RNPS: 2490 ISSN: 2788-6786 ORIGINAL ARTICLE

springer.com/content/pdf/10.1007/s00134-021-06506-y.pdf

15. Rhee C, Jones TM, Hamad Y. Prevalence, Underlying Causes, and Preventability of Sepsis-Associated Morta-
lity in US Acute Care Hospitals. JAMA Netw Open [Interne]. 2019 [citado 23 Sep 2021];2(2):[aprox. 14 p.]. Disponible
en: https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2724768

16. Rudd KE, Johnson SC, Agesa KM, Shackelford KA, Tsoi D, Kievlan DR. Global, regional, and national sepsis
incidence and mortality, 1990-2017: analysis for the Global Burden of Disease Study. The Lancet [Internet]. 2020
[citado 23 Sep 2021];395(10219):200-11 Disponible en: https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-
6736(19)32989-7.pdf

17. Paary TTS, Kalaiselvan ST, Renuka MK, Arunkumar AS. Clinical profile and outcome of patients with severe
sepsis treated in an intensive care unit in India. Ceylon Medical Journal [Internet]. 2016 [citado 23 Sep 2021];61(4):181-
4. Disponible en: https://www.researchgate.net/publication/312302937_Clinical_profile_and_outcome_of_patients_
with_severe_sepsis_treated_in_an_intensive_care_unit_in_India

18. Healy M. National Sepsis Outcome Report 2018 [Internet]. Ireland: Sepsis Steering Committee; 2019 [cita-
do 23 Sep 2021]. Disponible en: https://www.hse.ie/eng/about/who/cspd/ncps/sepsis/resources/national-sepsis-re-
port-2018.pdf

19. Shankar Hari M. Harrison DA, Rubenfeld GD, Rowan K. Epidemiology of sepsis and septic shock in critical care
units: comparison between sepsis-2 and sepsis-3 populations using a national critical care database. British Journal of
Anaesthesia [Internet]. 2017 [citado 23 Sep 2021];119(4):626-36. Disponible en: https://www.bjanaesthesia.org/action/
showPdf?pii=S0007-0912%2817%2953800-3

20. Lin GL, McGinley JP, Drysdale SB, Pollard AJ. Epidemiology and Immune Pathogenesis of Viral Sepsis. Front
Immunol [Internet]. 2018 [citado 23 Sep 2021];9:2147-68. Disponible en: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC6170629/pdf/fimmu-09-02147.pdf

21. Responsible management of sepsis, severe infection and antimicrobial stewardship [Internet]. En: The Sepsis
Manual. 4th ed. Birmingham: United Kingdom Sepsis Trust; 2017 [citado 23 Sep 2021]. Disponible en: https://sepsis-
trust.org/wp-content/uploads/2018/06/Sepsis_Manual_2017_web_download.pdf

22. Divatia VJ, Pravin RA, Ramakrishnan N, Kapadia FN, Todi S, Sahu S, et al. Intensive care in India: The In-
dian intensive care case mix and practice patterns study. Indian J Crit Care Med [Internet]. 2016 [citado 23 Sep
2021];20(4):216-25. Disponible en: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4859158/

www.revdosdic.sld.cu

as Granma University of Medical Sciences [@®)ev-nC | Page 6


http://revdosdic.sld.cu
http://revdosdic.sld.cu

