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Background: The objective of this study was to compare the effects of simple-bundles management and
guideline-bundles management on elderly patients with severe sepsis and septic shock.

Methods: This was a single-center retrospective observational study of elderly patients with a hospital
discharge diagnosis of severe sepsis or septic shock from First Hospital of Tsinghua University from January
2014 to December 2018. Management for patients from emergency ward adhered to the simple bundles.
Management for patients from intensive care unit adhered to Surviving Sepsis Campaign Guidelines 2012.
Data of the two groups were collected to determine the demographic, the source of infection, the baseline
physiology, the Acute Physiology and Chronic Health Evaluation (APACHE) II Scores and the serum lactate
concentration during the in-hospital period and were compared. The 30-, 60-, and 90-day mortality were
compared between the two groups.

Results: One hundred patients came from emergency ward and ninety-eight patients came from intensive
care unit met the inclusion criteria. There were no significant differences between the two groups in
demographic and clinical characteristics at baseline (P>0.05). There were no significant differences between
the two groups in the APACHE-II scores and the lactate concentration at 6, 24, 72 hours after management
and before management (P>0.05). There were also no significant differences between the two groups in the
30-, 60- and 90-day mortality (P>0.05).

Conclusions: The level of improvement achieved in the simple-bundles group was similar with that
achieved in the guideline-bundles group. Guideline-bundles management, compared with simple-bundles

management, might not decrease mortality among elderly patients with severe sepsis and septic shock.
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Introduction

Based on the current researches, sepsis is defined as the
presence of infection together with systemic manifestations
of infection, while severe sepsis is defined as sepsis plus
sepsis-induced organ dysfunction or tissue hypoperfusion

and septic shock is defined as sepsis-induced hypotension
persisting despite adequate fluid resuscitation (1).

Septic shock is associated with incremental complications
and mortality, and this type of patients are usually admitted

to intensive care unit (ICU) and receive bundles treatment
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according to guidelines (1). Nowadays, for many reasons
such as hospital bed shortage, bad financial condition of
patients or impracticably invasive monitoring and treatment
which refused by family members, a lot of patients with
severe sepsis and septic shock especially elderly patients
weren't admitted to ICU. In our hospital, such kind of
patients were admitted to emergency ward and received
more simple, noninvasive treatment.

Simple-bundles management has been shown to
substantially improve patient outcome in critical illness (2).
Simple-bundles management uses a protocol to guide
therapy to achieve a predetermined target. The potential
benefits of protocol usage arise from reducing variability of
medical practice and decreasing errors, thereby improving
clinical outcomes and reducing medical costs. Other showed
that when guideline-bundles management were implemented
in the emergency department, survival outcomes in patients
with severe sepsis and septic shock significantly improved (3).
However, the comparison of simple-bundles management
and guideline-bundles management remains controversial.

In response to this phenomenon, we implemented a
single-center retrospective observational study to compare
the effect of simple-bundles management with that of
guideline-bundles management for elderly patients with
severe sepsis and septic shock.

We present the study in accordance with the STROBE
reporting checklist (available at http://dx.doi.org/10.21037/
apm-20-2320).

Methods
Patients

This was a retrospective observational study of elderly
patients (>60 years old) with a hospital discharge diagnosis
of either severe sepsis or septic shock ICD-10) from First
hospital of Tsinghua university from January 2014 to
December 2018.

All elderly patients meeting severe sepsis or septic shock
clinical criteria in the dataset within the emergency ward and
the ICU were included in our study. The inclusion criteria
for severe sepsis were suspected or confirmed infection, two
or more general and inflammatory variables, and evidence
of organ dysfunction. General and inflammatory variables
included the following: body temperature >38.3 or <36 °C; heart
rate >90 beats/min; tachypnea; altered mental status; significant
edema or positive fluid balance (20 mL/kg over 24 h);
plasma glucose >140 mg/dL or 7.7 mmol/L in the absence of
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diabetes; white blood cell count >12,000/mm’ or <4,000/mm’
or a bandemia of >10%; plasma C-reactive protein or
procalcitonin more than two SD above the normal value.
Organ dysfunction was defined as a new-onset PaO,/FiO,
<300, urine output <0.5 mL/kg/h for at least 2 hours despite
adequate fluid resuscitation, a new-onset creatinine increase
>0.5 mg/dL or 44.2 pmol/L, a new-onset INR >1.5 or APTT
>60 s in the absence of anticoagulants, absent bowel sounds, a
new-onset platelet count <100,000/pL, or a new-onset plasma
total bilirubin >4 mg/dL or 70 pmol/L. Septic shock was
defined as severe sepsis plus lactate >4 mmol/L and/or systolic
blood pressure (SBP) <90 mmHg or mean arterial pressure
(MAP) <65 mmHg after an intravenous fluid load of at least
20 mL/kg over 60 minutes. Patients were excluded if the
following criteria were present: any primary diagnosis other
than sepsis, active malignancy (diagnosed either before or
during admission) and being transferred from another hospital.

Treatment

Management on patients from ICU completely adhered to
Surviving Sepsis Campaign (SSC) Guidelines 2012 (1): (I)
early goal-directed therapy (EGDT) during the first 6 hours,
which aimed to achieve the goals of (i) a central venous
pressure (CVP) 8-12 mmHg, (if) a MAP >65 mmHg, (iii)
a urine output >0.5 mL/kg/h and (iv) a superior vena cava
oxygenation saturation (ScvO2) >70%; (II) endotracheal
intubation and invasive mechanical ventilation when
necessary; (III) lactate levels measured within the first
3 hours; (IV) blood cultures prior to antibiotic administration;
(V) broad spectrum antibiotics administered within the first
3 hours; (VI) a minimum of 30 mL/kg of crystalloid fluids
administered within the first 3 hours; (VII) vasopressors
applied to maintain a MAP >65 mmHg for hypotension that
does not respond to initial fluid resuscitation.

Management on patients from emergency ward adhered
to the simple bundles was as following. The simple-bundles
were defined as the following: (I) continuous monitoring of
vital signs non-invasively; (II) placement of the peripherally
inserted central venous catheter (PICC) instead of the
central venous catheter to administer intravenous fluids and
vasopressors; (III) application of the non-invasive ventilation,
sputum aspiration, clapping back sputum elimination or
vibration sputum elimination instead of invasive mechanical
ventilation; (IV) lactate levels measured within the first
3 hours; (V) blood cultures prior to antibiotic administration;
(VI) broad spectrum antibiotics administered within the first
3 hours; (VII) a minimum of 30 mL/kg of crystalloid fluids
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administered within the first 3 hours; (VIII) vasopressors
applied to maintain a MAP >65 mmHg for hypotension that
does not respond to initial fluid resuscitation.

Measures of clinical outcomes

Data of the above two groups were collected to determine
the demographic, the source of infection, the baseline
physiology, the Acute Physiology and Chronic Health
Evaluation (APACHE) II Scores and the serum lactate
concentration during the in-hospital period and were
compared. The 30-, 60-, and 90-day mortality were
compared between the two groups.

Statistical analysis

The statistical software SPSS 22.0 (Copyright IBM
Corporation and other) was used to analyze the data.
Continuous variables were presented as mean = SD
(Standard Deviation). Categorical variables were reported as
proportions. The Shapiro-Wilk test was used to assess the
normality of continuous data. The Mann-Whitney U-test
was used to compare between-group differences and the
Wilcoxon test was used to compare intragroup differences
for continuous variables. The Fisher’s exact test was used
to compare between-group differences for categorical
variables. In all cases, two-side P<0.05 was taken as the level
of significance.

Ethical statement

The study was approved by ethics board of First Hospital
of Tsinghua University (No.: 2019(04)). The study was
conducted in accordance with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.

All patients from emergency ward whose relatives had
provided informed written refusal refused great intensity
invasive monitoring and treatment such as endotracheal
intubation, invasive mechanical ventilation, cardiac massage
and defibrillation. All patients from ICU whose relatives
had provided informed written consent agreed to great
intensity invasive monitoring and treatment as mentioned
above.

Results

One hundred patients came from emergency ward and
ninety-eight patients came from ICU meeting the inclusion
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criteria were enrolled into the study. The baseline data of
the two groups were presented in 7able 1. The lungs were
the most common source of infection in both groups. There
were no significant differences between the two groups in
demographic and clinical characteristics at baseline.

The APACHE-II scores in the two groups before
and after management were presented in Tzble 2. The
APACHE-II scores in the simple-bundles group at
6 hours after management (Z=-7.631, P<0.001), 24 hours
after management (Z=-8.196, P<0.001) and 72 hours after
management (Z=-7.832, P<0.001) significantly decreased
comparing with before management; and the APACHE-
IT scores at 24 hours after management significantly
decreased comparing with 6 hours after management
(Z=-8.223, P<0.001); the APACHE-II scores at 72 hours
after management significantly decreased comparing
with 24 hours after management (Z=-7.530, P<0.001).
The APACHE-II scores in the guideline-bundles
group manifested a similar improvement (6 hours after
management vs. before management: Z=-7.655, P<0.001;
24 hours after management vs. before management:
Z=-8.148, P<0.001; 72 hours after management vs.
before management: Z=-7.731, P<0.001; 24 hours after
management vs. 6 hours after management: Z=-7.885,
P<0.001; 72 hours after management vs. 24 hours after
management: Z=-7.273, P<0.001). There were no
significant differences between the two groups in the
APACHE-II scores at 6 hours, 24 hours, 72 hours after
management and before management (P>0.05).

The lactate concentration in the two groups before
and after management were presented in Tzble 3. The
lactate concentration in the simple-bundles group at
6 hours after management (Z=-7.331, P<0.001), 24 hours
after management (Z=-7.886, P<0.001) and 72 hours after
management (Z=-7.983, P<0.001) significantly decreased
comparing with before management; and the lactate
concentration at 24 hours after management significantly
decreased comparing with 6 hours after management
(Z=-7.973, P<0.001); the lactate concentration at 72 hours
after management significantly decreased comparing with
24 hours after management (Z=-7.736, P<0.001). The lactate
concentration in the guideline-bundles group manifested a
similar improvement (6 hours after management vs. before
management: Z=-7.364, P<0.001; 24 hours after management
vs. before management: Z=-7.533, P<0.001; 72 hours after
management vs. before management: Z=-7.874, P<0.001;
24 hours after management vs. 6 hours after management:
Z=-7.515, P<0.001; 72 hours after management vs. 24 hours
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Table 1 Baseline data of two groups
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Simple-bundles group (n=100) Guideline-bundles group (n=98) P value

Age (years) 77.6x7.4 77.8+8.5 0.757
Sex [n (%)] 0.572

Male 52 [52] 55 [56]

Female 48 [48] 43 [44]
Source of sepsis [n (%)] 0.366

Pulmonary 53 [63] 56 [57]

Abdomen 18 [18] 20 [21]

Skin/soft tissue 13 [13] 11 [11]

Blood 11 [11] 10[10]

Urinary tract 5[5] 1[1]
Temperature (°C) 38.9+0.9 38.7+1.0 0.437
Systolic blood pressure (mmHg) 81.5+9.1 81.5+9.4 0.964
Mean arterial pressure (mmHg) 58.3+7.0 58.4+7.3 0.749
Heart rate (/min) 129.0+13.6 129.4+13.8 0.809
Respiratory rate (/min) 30.0+4.9 29.6+4.9 0.740
PaO2 (mmHg) 70.2+16.6 67.2+16.8 0.307
pH 7.20+0.10 7.19+0.09 0.494
Bicarbonate (mmol/L) 15.7+4.3 15.1£4.0 0.363
Na (mmol/L) 141.8+11.2 142.6+10.9 0.572
K (mmol/L) 3.9+1.0 4.0+£1.0 0.431
Glucose (mmol/L) 12.6+6.0 11.9+5.7 0.523
Lactate (mmol/L) 9.1+£3.3 8.9+3.3 0.693
Creatinine (umol/L) 143.7+108.0 149.7+104.3 0.485
Hematocrit (%) 31.5+8.4 31.5+8.1 0.974
White cell count (x10%/L) 26.6+11.3 24.9+11.2 0.496
Platelet count (x10%L) 169.9+88.6 166.2+84.3 0.861
C-reactive protein (mg/L) 212.4+78.3 223.0+£78.3 0.421
Procalcitonin (ng/mL) 13.9+19.8 18.9+26.3 0.417
INR 1.7+0.9 1.7+0.8 0.855
APTT (sec) 39.4+8.9 40.6+10.7 0.482
Total bilirubin (umol/L) 16.3+11.3 18.7+20.0 0.693
APACHE-II Scores 31.3+10.4 30.7+9.4 0.830

INR, international normalized ratio; APTT, activated partial thromboplastin time.
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Table 2 APACHE-II scores in two groups before and after management

Before 6 hours after 24 hours after 72 hours after
Simple-bundles group (n=100) 31.3+10.4 27.4+11.5 20.9+10.5 16.3£10.0
Guideline-bundles group (n=98) 30.7+9.4 26.3+10.4 20.0+10.2 15.1£9.5
P value 0.830 0.616 0.475 0.331

Table 3 Lactate concentration in two groups before and after management

Before 6 hours after 24 hours after 72 hours after
Simple-bundles group (n=100) 9.1+3.3 8.2+3.6 6.2+3.6 4.4+3.4
Guideline-bundles group (n=98) 8.9+3.3 8.0+£3.5 6.2+3.5 4.3+3.3
P value 0.693 0.708 0.991 0.969

Table 4 Mortality for two groups

30-day mortality [n (%)]

60-day mortality [n (%)] 90-day mortality [n (%)]

Simple-bundles group (n=100) 29 (29.0)
Guideline-bundles group (n=98) 27 (27.6)
P value 0.875

33 (33.0) 36 (36.0)
32 (32.7) 36 (36.7)
0.959 0.915

after management: Z=-7.827, P<0.001). There were no
significant differences between the two groups in the lactate
concentration at 6, 24, 72 hours after management and
before management (P>0.05).

The follow-up rate of the two groups was 100%. The
mortality for the two groups were presented in Table 4. The
30-, 60- and 90-day mortality for the simple-bundles group
were 29.0%, 33.0% and 36.0%, respectively. And that for the
guideline-bundles group were 27.6%, 32.7 % and 36.7%,
respectively. The 30-day, 60-day and 90-day mortality for the
simple-bundles group did not differ significantly from that
for the guideline-bundles group (P>0.05).

Discussion

The annual incidence of severe sepsis and septic shock in adults
is reported to range from 56 to 91 per 100,000 population (4).
The complication rate and mortality remained high for many
years (5-7).

The aging of population has been a global phenomenon.
The elderly people are the predisposing group of severe
sepsis and septic shock because of higher rates of chronic
disease and worse functional status. The number of elderly
patients with severe sepsis and septic shock is increasing

© Annals of Palliative Medicine. All rights reserved.

year by year, therefore, we implemented this study.

In our study, the guideline-bundles management led
to a significant improvement in the condition of patients
from ICU, this result is similar with those of previous
studies (8,9). It is worth noting that the simple-bundles
group also manifested significant improvements in the
APACHE-II scores and the lactate concentration; however,
the subsequent APACHE-II scores, the subsequent lactate
concentration and the all-cause mortality for the simple-
bundles group did not differ significantly from that for the
guideline-bundles group.

It was found that EGDT did not result in lower mortality
than usual care and EGDT as a packaged protocol of care
is not superior to usual care, for example, three large-
scale, multicenter, randomized, controlled trials from the
United States [Protocolized Care for Early Septic Shock
(ProCESS)] (10), Australasia [Australasian Resuscitation in
Sepsis Evaluation (ARISE)] (11), and the United Kingdom
[Protocolised Management in Sepsis (ProMISe)] (12).
These results are similar to those of our study. The three
trials gave one reason as the following (10-12): Nowadays,
many hospitals have achieved levels of in-hospital survival
in patients receiving usual care that were similar to those
achieved with EGDT in the earlier study for patients who
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were identified early and received intravenous antibiotics
and adequate fluid resuscitation; general improvement in
the provision of care for sepsis and septic shock during the
past decade may have helped lower the overall mortality
and reduced the marginal benefit of alternative resuscitation
strategies. It may also be one of the many reasons why we
reached the above conclusion.

It should be emphasized that the simple-bundles
management in our study is different from the “usual care” in
the previous studies. Our approach is more noninvasive and
simple because of placement of PICC and unemployment of
endotracheal intubation and invasive mechanical ventilation.
The simple-bundles group manifested significant reduction
in the APACHE-II scores and the lactate concentration
under management of the above approach, and the all-cause
mortality for the simple-bundles group is similar to those
of previous studies (8-17). It is suggested that there may
be no absolute causal relationship between curative effect
and therapeutic intensity; our study showed the benefit of
the simple-bundles management and it can help to alleviate
patients' pain and save medical resources.

It is reported that the insertion of central venous catheter
is not completely safe and accompanied with the risk of
complications, such as heart arrhythmias, artery punctures,
hematoma, pneumothorax and infections at the location of
the insertion (18). Administration of vasopressors through
peripheral intravenous catheters may result in extravasation
and local tissue injury (19). It is showed in some literatures
that PICC reduces cost because of longer placement time
and decreases the risk for catheter occlusion, pneumothorax
and infections (20,21). In our study, PICC was placed to
administer intravenous fluids and vasopressors, it may be
one of the reasons that our study achieved the above results.
The main limitation of this study was that there should be
clinically heterogeneous like financial condition of patients
in this study, which might affect our conclusion.

In our single-center, retrospective study, the levels of
improvement achieved in the simple-bundles group were
similar with that achieved in the guideline-bundles group
for elderly patients with severe sepsis and septic shock.
Guideline-bundles management, as compared with simple-
bundles management, did not decrease mortality among
elderly patients with severe sepsis and septic shock.
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