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ABSTRACT

Aim: This study was conducted to describe the prevalence rates for sepsis and septic shock and the length of
stay (LOS) among adult patients in intensive care units (ICUs) at two tertiary hospitals in Jordan.

Study design: A cross-sectional descriptive design was used.

Materials and methods: A total of 914 patients admitted to adult medical and surgical ICUs at two
tertiary hospitals for three months were screened for sepsis and septic shock, and followed up during their
hospitalization. The data were collected using a flowchart for screening patients with sepsis/ septic shock. In
addition, another tool was used to assess patients’ socio-demographics and clinical variables.

Results: The overall three-month period prevalence rate for both sepsis and septic shock was 16.6%. Of these,
48.7% of patients developed sepsis and 51.3% had septic shock. The mean LOS in hospital of patients with
sepsis/ septic shock was 21.4 days, compared to 10.5 days for patients without sepsis/ septic shock (p <.001).
The mean LOS in ICU of patients with sepsis/ septic shock was 11.1 days, while for patients without sepsis/
septic shock it was 4.4 days (P<.001). The mean Sequential Organ Failure Assessment (SOFA) score was 7.6
+ 3.8 (range = 2.0 — 18.0) for patients with sepsis/septic shock.

Conclusion: The prevalence rate of sepsis and septic shock was comparable to, or lower than, the prevalence
rate at adult ICUs of hospitals in different countries. Sepsis and septic shock were significant health problems

among patients in the adult ICUs in Jordan, doubling their LOS.
Keywords: Sepsis, Septic shock, Prevalence, Length of stay. /

introduction

Sepsis is a life-threatening organ dysfunction
induced by a dysregulated host response to
infection (1). It is a heterogeneous disease in
which multiple severe symptoms may develop
rapidly and can progress into septic shock, which
is characterized by hypotension, poor perfusion
and the need for vasopressors (2, 3). Sepsis
affected 48.9 million patients worldwide in 2017
(4). Globally, it affected 29.5% of patients who
were admitted to intensive care units (ICUs) (5).

In 2016, there were 1,498 cases of sepsis per
100,000 persons among a sample of hospitalized
patients in the United States of America (USA)
(6). A meta-analysis showed that the pooled
incidence of sepsis was 189 hospital-treated
sepsis cases per 100,000 person-years, with a
mortality rate of 26.7%. More precisely, the
incidence of sepsis was 58 per 100,000 person-

years, and their in-hospital mortality rate was
41.9% (7). In 2017, it was estimated that sepsis
was responsible for 11.0 million deaths globally
(4), most commonly in middle and low-income
countries (8). It was found that the percentages
of in-hospital mortality of adult patients in US
hospitals with severe sepsis and septic shock were
14.9% and 34.2%, respectively (9). Moreover,
the in-hospital mortality rate was 17% among
patients with severe sepsis and septic shock in an
ICU in Spain (N=1136) (10).

In Jordan, few retrospective studies have
reviewed the epidemiology and clinical features
of neonatal sepsis (11-13). Data on sepsis/
septic shock prevalence and clinical outcomes
among adults in Jordan is lacking. In 2020, the
World Health Organization (WHO) called for
improved research evidence on epidemiological
information and sepsis burdens, especially in
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middle- and low-income countries (14). One study from Jordan
addressed sepsis in the adult population and showed that the
total cost of pharmacological drugs prescribed to Jordanian
cancer patients with severe sepsis and septic shock in one year
was over 291,030 Euros (15). This study aimed to describe the
prevalence rates of sepsis and septic shock and the length of stay
(LOS) among critically ill adult patients at two tertiary hospitals
in Jordan.

Materials and Methods

A cross-sectional design was used to collect data from two tertiary
hospitals in Jordan. The first hospital has a capacity of 582 beds
and four adult ICUs. The four adult ICUs admit sepsis/septic shock
patients and thus were included in the study. These ICUs were: the
main medical ICU (24 beds), two surgical ICUs (18 beds) and one
post-intervention ICU (7 beds mixed-type unit with medical and
surgical cases). The second hospital has 651 beds, and seven adult
ICUs with a total of 120 beds. The two ICUs that admit sepsis/
septic shock patients were selected: the general surgical ICU (12
beds) and the medical ICU (16 beds). Data were collected in the
period between 13 February 2019 and 2 June 2019.

The data collection instrument consisted of two parts. The first
part of the instrument was a flowchart for screening patients
with sepsis/septic shock, which was adapted from the study of
the International Taskforce (Sepsis-3) (1). This flowchart was
composed of two parts: the first was used to differentiate between
patients with sepsis and patients with septic shock. Patients who
had a SOFA score >2 with documented or suspected infection
were considered to have sepsis. Those who required vasopressors
to keep mean arterial pressure (MAP) >65 mmHg and serum
lactate level >2 mmol/L were considered to have septic shock.
However, if the serum lactate level was not available, the following
criteria were used to diagnose septic shock: having hypotension,
characterized by systolic arterial pressure <90 mmHg, MAP<60
mmHg, or a “reduction in systolic blood pressure of more than 40
mmHg from baseline, despite adequate volume resuscitation, in
the absence of other cause of hypotension” (16). Apart from septic
shock, all causes of hypotension were excluded. The assessment of
patients was carried out on admission and during each shift. The
second part of the flowchart was the SOFA criteria. The second
part of the instrument assessed the patients’ socio-demographic
and clinical variables. This study was approved by the Institutional
Review Board (IRB) at both hospitals. Participation was based on
informed consent, and patients’ anonymity and confidentiality
were maintained.

Statistical Analysis

Descriptive statistics were used to describe sample characteristics
and clinical variables. A Chi-square test was performed, and other
descriptive statistics were obtained to determine the prevalence of
sepsis/septic shock. Moreover, an independent sample t-test was
performed to test the different LOS rates in hospitals and ICUs
among the two groups of patients.
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Table 1. Socio-demographic and Clinical Characteristics of the

Patients
Patients
All without Patients
patients  Sepsis/ SS with Sepsis/

Characteristic (n=914) (n=762) SS (n=152) P
Hospital Settings, n (%)

Hospital 1 489 (53.5) 414 (54.3) 75(49.3) .26

Hospital 2 425 (46.5) 348 (45.7) 77 (50.7)
ICU Type, n (%)

Medical 412 (45.1) 337 (44.2) 75 (49.3) <001

Surgical 414 (45.3) 370 (48.6) 44 (28.9) ’

Mix 88 (9.6) 55(7.2) 33 (21.7)
Gender, n (%)

Male 491 (53.7) 422 (55.4) 69 (45.4) .02

Female 423 (46.3) 340 (44.6) 83 (54.6)

Age in years, mean (SD) 58.0 (19.9) 56.5 (20.0) 65.9 (17.8) <.001

SD: standard deviation, SS: septic shock, ICU: intensive care unit

Table 2. Clinical Characteristics of Patients with Sepsis/Septic
Shock at the Time of Enrollment, (n=152)

Characteristic n (%)
Where was the patient when sepsis/SS was first suspected?
Emergency department 87 (57.2)
Hospital ward 65 (42.8)
Have a urinary catheter (Foley's catheter) 54 (35.5)
Have a central venous catheter 20 (13.2)
Mechanical ventilation 17 (11.2)
Suspected Sepsis Source (infection focus):
Respiratory 64 (42.1)
Urinary 26 (17.1)
Skin/Soft Tissue/Wound 23 (15.1)
Abdominal 14 (9.2)
CNS 10 (6.6)
Unknown/Not identified 10 (6.6)
Blood Stream 2(1.3)
Multiple Sites 2 (1.3)
Bone/Joints 1(0.7)

SS: septic shock, CNS: central nervous system, ICU: intensive care unit

The study sample consisted of all the 914 patients admitted to
the six adult ICUs at both hospital settings during data collection.
Patients who were 18 years or older were included; 489 (53.5%)
in hospital number one, and 425 (46.5%) in hospital number
two. Initially, a total of 914 patients were screened and 183
patients were suspected of having sepsis. Sepsis/septic shock was
confirmed in 152 (16.6%) patients; 78 (51.3%) patients had only
sepsis and 74 (48.7%) patients had septic shock only. Compared
to patients without sepsis/septic shock, patients with sepsis/septic
shock were older and there were more females than males (Table
1). The respiratory system was the primary infection site in 64
(42.1%) patients with sepsis/septic shock. Table 2 presents the
sociodemographic and clinical characteristics of patients with
sepsis/septic shock.
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Table 3. SOFA Score for Different Organ of Patients with Sepsis/
Septic Shock (n=152)

SOFA Score for Different Organ Systems n (%)
SOFA Score for Respiration
PaO2/FiO2 > 400 mmHg 15 (10.0)
PaO2/FiO2 < 400 mmHg 19 (12.7)
PaO2/FiO2 < 300 mmHg 49 (32.7)
PaO2/FiO2 < 200 mmHg with respiratory support 49 (32.7)
PaO2/FiO2 < 100 mmHg with respiratory support 18 (12.0)
SOFA Score for Coagulation (Platelet count)
>150000/uL. 107 (70.4)
< 150000/uL. 23 (15.1)
< 100000/pL. 14 (9.2)
< 50000/uL. 6 (3.9)
< 20000/pL. 2(1.3)
SOFA Score for Liver (Bilirubin Level)
< (1.2 mg/dL or 20pmol/L) 102 (67.1)
=(1.2-1.9 mg/dL or 20-32 pmol/L) 23 (15.1)
= (2-5.9 mg/dL or 33-101umol/L) 14 (9.2)
= (6-11.9 mg/dL or 102-204pumol/L) 1(0.7)
> (12 mg/dL or 204umol/L) 53.3)
Not performed 7 (4.6)
SOFA Score for the Cardiovascular System
MAP > 70 mmHg 72 (47.4)
MAP < 70 mmHg 12 (7.9)
Dopamine < 5 pg/kg/min or Dobutamine (any dose) 3 (2.0)
Dopamine 5.1-15 pg/kg/min or Epinephrine 38 (25.0)
<0.1 pg/kg/min or Norepinephrine < 0.1 pg/kg/min.
Dopamine > 15 pg/kg/min or Epinephrine 27 (17.8)
>0.1 pg/kg/min or Norepinephrine > 0.1 pg/kg/min
GCS
15 57 (37.5)
13-14 33 (21.7)
10-12 20 (13.2)
6-9 30 (19.7)
<6 12 (7.9)
Serum creatinine result
< (1.2 mg/dL or 110 pmol/L) 59 (38.8)
= (1.2-1.9 mg/dL or 110-170 pmol/L) 36 (23.7)
= (2-3.4 mg/dL or 171-299 umol/L) 36 (23.7)
= (3.5-4.9 mg/dL or 300-440 umol/L) 15(9.9)
> (5 mg/dL or 440pmol/L) 6 (3.9)
Urine output
> 500 mL/day 128 (84.2)
< 500 and > 200 mL/day 10 (6.6)
< 200 mL/day 14 (9.2)

SOFA: sequential organ failure assessment, PaO2: partial pressure of oxygen,
FiO2: fraction of inspired oxygen, MAP: mean arterial pressure,
GCS: Glasgow coma score.

The results also showed that only 43 (36.4%) blood cultures were
positive (93.5% bacteria and 6.5% fungi), and 46 (38.0%) patients
had positive urine cultures (63.9% bacteria, 27.7% fungi, and
8.5% mixed-bacterial growth). In addition, 31 (55.4%) patients
had positive sputum culture (63.6% bacteria, 24.2% fungi, and
12.2% mixed-bacterial growth including candida species).

The mean SOFA score was 7.6+3.8 (range=2.0-18.0). Specifically,
the mean SOFA scores among patients with sepsis and patients
with septic shock were 5.3+2.5 (range=2.0-13.0) and 10.1+3.4
(range=3.0-18.0), respectively (p<0.001). The SOFA scores
showed that 90% of patients with sepsis/septic shock had an
abnormal ratio of partial pressure of oxygen (PaO,)/fraction of
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inspired oxygen (FiO,) that was less than 400, and 70.4% of
the patients with sepsis/septic shock had normal platelet count
>150000 per microliter (Table 3).

Independent sample t-test analysis showed that the mean hospital
LOS of patients with sepsis/septic shock was 21.4 days, compared
to 10.5 days for patients without sepsis/septic shock t (178.99)=-
5.9, p<0.001. The mean ICU LOS of the patients with sepsis/
septic shock was 11.1 days and for the patients without sepsis/
septic shock was 4.4 days t (195.35)=-6.9, p<0.001.

The results of this study showed that the total three-month period
prevalence of sepsis and septic shock was 16.6% (48.7% developed
sepsis and 51.3% had SS). The SOFA score of patients with septic
shock was higher than patients with sepsis. Both the mean hospital
and ICU length of stay of patients with sepsis/septic shock were
approximately twice of patients with no sepsis/septic shock.

The present study’s findings showed the overall period-prevalence
rate of sepsis and septic shock together was 16.6%. This prevalence
rate was comparable to the prevalence rate of sepsis and septic
shock at adult ICUs in Saudi Arabia, which was 15% (17). It
was also comparable to the point-prevalence rate of 17.9% of
severe sepsis and septic shock in adult ICUs in Germany (18).
However, due to the limited settings of the present study and
using a different screening approach for sepsis and septic shock,
the prevalence rate of sepsis and septic shock was lower than
the previously reported rate of 37.3% of severe sepsis and septic
shock in adult ICUs in China (19), the prevalence rate of 30.8%
of severe sepsis and septic shock in 132 medical and surgical ICUs
in Turkey (20), and the prevalence rate of 29.5% of sepsis among
adult patients admitted to 730 ICUs in 84 countries (5).

The respiratory system was the most common site of infection
among patients with sepsis/septic shock. This might be because
the majority of patients had medical illnesses, rather than surgical
illnesses. This finding was supported by Baykara et al. (20) and
Silva et al. (21). Furthermore, the urinary system was the second-
most common site of infection among patients with sepsis/septic
shock. Different research studies in the literature were conducted
in various hospitals around the world and enrolled patients with
different illnesses and comorbidities, which might explain the
variance in clinical characteristics among patients from different
studies. For example, most of the patients of the current study had
medical illnesses rather than surgical illnesses, which made urinary
tract infections more prevalent than abdominal infections, which
are common among patients who undergo abdominal surgery.
This finding of the current study contradicts the findings of
previous research studies, which indicated that the abdomen was
the second-most common site of infection among adult patients
admitted to ICUs with sepsis/septic shock (21-23).

The mean SOFA score of adult patients with sepsis/septic shock
was 7.6, confirming that patients with sepsis/septic shock had
multiple organ failure. This finding was comparable to the mean
SOFA score of 7.5 (range=5.0-10.0) among adult patients with
severe sepsis/septic shock who were admitted to 22 ICUs in China
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(19). Nevertheless, there is a difference between this score and the
SOFA scores reported in the literature, which could be attributed
to enrolling patients with different health characteristics. For
example, the score was slightly less than the mean SOFA score
of 9.16+3.16 among adult patients with sepsis/septic shock in an
ICU in Turkey (24).

Sepsis progressed into septic shock among approximately half of
the patients. This finding represents a midway between the results
of the previous studies. It may have occurred because patients with
a wide variety of medical and surgical conditions were enrolled in
the current study and the practices of treating patients with sepsis
can differ from one setting to another. The finding of the current
study was broadly consistent with data from Japan (45.2%) (22),
but lower than what had been reported in Pakistan (59.3%) (25)
and double the number reported in Italian ICUs (22.5%) (26).

The findings showed significantly longer hospital LOS among
patients with sepsis/septic shock than patients without sepsis/
septic shock. It was reported that patients with sepsis who stayed
for a long period inside hospitals might develop conditions other
than sepsis alone, which increased the risk of mortality (27). In
addition, it was shown that patients who survive sepsis might
develop functional and cognitive disabilities, and be prone to
recurrent readmission and long-term use of healthcare resources,
which together could increase healthcare costs (28). The findings
of the current study were comparable to the findings of the
SepNet Critical Care Trials Group in 133 ICUs in Germany (18),
who reported longer hospital LOS among sepsis/septic shock
patients. Consistent with this are the findings reported from Japan
by Ogura et al. (22). Furthermore, the mean hospital LOS of the
patients without sepsis/septic shock was comparable to the mean
hospital LOS of 13 days among patients without severe sepsis/
septic shock in 133 ICUs in Germany (18).
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The findings of the current study showed a significant difference
in the mean ICU LOS between patients with sepsis/septic shock
(11.1 days) and patients without sepsis/septic shock (4.4 days). This
finding was expected because septic shock is a complicated state
of sepsis. The finding was comparable to the mean ICU LOS of
patients with severe sepsis, which was ten days (range=6.0-19.0)
(29) and 10.3 days among patients with sepsis (30). However, it
was inconsistent with the median ICU LOS of 6.4 days (SD=8.8)
among patients with sepsis in the USA (32). Patients enrolled in the
current study tended to have other comorbidities and complications
besides sepsis, which might lead to increasing their LOS.

This study’s limitations include the relatively small number of
patients and the diversity of [CUs studied. It included medical and
surgical patients. Also, the serum lactate level was not performed
on all patients and an alternative definition of septic shock was
used. Additional studies are needed to further understand sepsis/
septic shock among adult patients in all ICUs in the Jordanian
healthcare context. Moreover, nurses and physicians working
in ICUs need to focus on improving the sepsis screening and
outcomes of patients with sepsis/septic shock.

Conclusion

The overall prevalence of sepsis and SS in Jordan is consistent with
the previously reported numbers in the world, with half of the
patients going into SS. The presence of sepsis and SS resulted in
prolonged ICU and hospital LOS. Moreover, the SOFA score was
higher among patients with SS than patients with sepsis.
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