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ABSTRACT

Background: Despite significant advances in critical care, mortality and
morbidity in severe sepsis and septic shock remain high, this may be explained
by the fact that in sepsis bacterial infection triggers the innate immune response,
setting in motion a cascade of pro-inflammatory and anti-inflammatory cytokines
leading to what we recognize as the systemic inflammatory response syndrome
(SIRS). It has been thought that this self-propagating cascade drives the
progression to severe sepsis and septic shock with increasing degrees of cellular
injury and end-organ dysfunction, therefor early initiation of empirical
antimicrobial agent is crucial and life-saving atleast in high risk patient. This
study aimed to see the outcome (recover or mortality) of patients diagnosed by
using SIRS criteria.

Methods: Total of 105 patients of suspected sepsis fulfilling SIRS criteria (SIRS
>2), were included in study. Study population were administered appropriate
empirical antimicrobial depending on the source of infection and followed till the
final outcome (complete recovery or death).

Results: Out of 105 patients included in study based on SIRS criteria, 87
(82.85%) were confirmed to be having septicemia on further evaluation. In
majority of patient primary source of infection were respiratory tract (44.76%)
and most commonly employed and effective empirical antimicrobial were a
combination piperacillin with tazobactum and amikacin (40%). 92.39% patients
recovered with empirical antimicrobial, with total in-hospital mortality rate of
7.61%.

Conclusions: Early initiation of appropriate antimicrobial by using SIRS as an
indicator for the early diagnosis of septicemia is crucial in the management of
septicemia and prevention of development of severe sepsis, septic shock.
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response, setting in motion a cascade of pro-inflammatory
and anti-inflammatory cytokines (e.g. IL-1B, TNF-a and

While systems-based strategies incorporating bundles to IL-6), leading to systemic inflammatory response

syndrome (SIRS).2 It has been thought that this self-

guide volume resuscitation and timely antimicrobial
therapy have improved clinical outcomes for many
patients, severe sepsis and septic shock still carry an
unacceptably high mortality.! Contemporary management
of severe sepsis and septic shock rests solidly on its
conceptualization as an immunologic disease. In this
paradigm, bacterial infection triggers the innate immune
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propagating cascade drives the progression to severe
sepsis and septic shock with increasing degrees of cellular
injury and end-organ dysfunction, irrespective of the initial
infectious trigger and its rapid elimination with
antimicrobial therapy.® Clinical manifestations of this
intense inflammatory response include a constellation of
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coagulopathy, encephalopathy, acute kidney injury, acute
respiratory distress syndrome, and hypotension due to
vasodilation, increased endothelial permeability, and
functional adrenal insufficiency. A compensatory anti-
inflammatory response may follow in which immune-
paralysis predisposes the host to further secondary
infection.* In the context of this paradigm, sepsis, severe
sepsis, and septic shock represent a continuum of
increasing disease severity rather than discrete clinical
entities with unique pathogeneses. In the 1990s, systemic
inflammatory response syndrome (SIRS) was identified as
being caused by either infection or trauma and became the
early indicator of possible sepsis, prior to that, a diagnosis
of sepsis often required evidence of positive blood cultures
or confirmation of a documented infection with a
microorganism, and in many circumstances also required
the presence of shock or hypotension.® Sepsis begins
within a nidus of infection with the microbial load
increasing over time if untreated, overlying this microbial
load is the toxic burden (exotoxins, structural toxins, etc.),
the inflammatory response, and the cellular
dysfunction/injury driven by inflammatory endogenous
mediators which if left unchecked over a finite period of
time leads to irreversible organ injury and death. The
transition from reversible to irreversible shock will vary
depending on the individual genetic predisposition and
characteristics of the patient but delayed and/or ineffective
antimicrobial therapy permits microbial replication to
continue unchecked, resulting in more time spent above
the shock threshold and progression to irreversible shock
and death. The importance of antimicrobial therapy has
been long accepted and is well established in modern
sepsis care.® If present study objective in septic shock is
the rapid reduction of total microbial load before
progression to irreversible shock, then empiric
antimicrobial therapy must assume a position of co-
primacy in the initial resuscitation with an eye toward
optimizing selection, delivery, and cidality at the first
dose. Keeping these facts in consideration this study was
aimed to test the sensitivity of SIRS criteria in detecting
sepsis and to study the outcome of early aggressive
empirical antimicrobial therapy in the SIRS positive
septicemia.

METHODS

This is a prospective observational study on the patients of
sepsis, attending medicine department (OPD, IPD and
medicine ICU) of HAHC hospital which is attached to
Hamdard institute of medical sciences and research, Jamia
Hamdard, New Delhi. The study period was from May-
2018 to November-2018 (6 months). Patients attending
medicine OPD, admitted patients or who stayed in ICU
were screened for features of systemic inflammatory
response syndrome (SIRS), sepsis and severe sepsis as per
the ACCP/SCCM criteria.”. SIRS was considered to be
present when patients had two or more of the following
clinical findings; (1) body temperature higher than 38°C or
lower than 36°C (2) heart rate higher than 90beats /minutes
(3) hyperventilation evidenced by respiratory rate higher

than 20/minute or PO, lower than 36 mmHg (4) white
blood cell count higher than 12,000 cells/pl or lower than
4000/pl.8. Sepsis was defined by the presence of both SIRS
score >2 and infection. Presence of one of these six criteria
is needed to confirm that the episode was due to infection,
(i) polymorphonuclear cells in normally sterile site (ii)
culture of pathogenic organism from normally sterile site
(iii) chest X-ray changes consistent with pneumonia (iv)
focus of infection identified visually (v) underlying
disease or condition known to be associated with infection
(e.g. ascending cholangitis); and (vi) any other reason had
to be stated. Severe sepsis referred to the presence of sepsis
with at least one criterion for organ dysfunction.” The
criteria for organ dysfunction were adapted from those
used in the PROWESS study and the source of infection
was defined by adopting criteria from ANZICS study.®
Variables that were recorded on admission included age,
sex, primary diagnosis, chronic comorbidities, clinical and
laboratory data. Additional data collected included
infection site and infection source (outside or in hospital).
Body fluid samples as indicated (blood, urine, sputum, pus
from any site, pleural, and peritoneal fluids) were sent for
microbial assessment on the first day of presumed sepsis
and during hospital stay if clinically indicated (new onset
fever, new chest infiltrates, and hypotension) for
identifying causative pathogens. Details of the drugs
(empiric  antimicrobials) prescribed including the
antibiotics (name, dose, frequency, and route of
administration) were recorded and patients were followed
for outcome.

Inclusion criteria

e Patients fulfilling 2 or more out of 4 SIRS criteria.
e Patients of either sex of >18 years of age and
e Patients able to give written informed consent.

Exclusion criteria

e  Patients not fulfilling SIRS criteria.

e Patients of <18 years of age.

e Patients who were discharged within 24 hours without
developing sepsis or complications.

e Very sick patients.

e Pregnant and lactating woman

Statistical analysis

Data were analyzed by using SPSS 23 version for
descriptive statistics, frequency percentage and presented
in the tabular form.

RESULTS

A total 105 patients fulfilling SIRS criteria of sepsis were
included in the study and followed till the final outcome
(full recovery or death), in that male (71.42%)
outnumbered female (28.57%), Majority (45.71%). of the
patients were from elderly age group of >60 years (Table
1).
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Table 1: Age and gender distribution of the
study patients.

‘ Agegr Male Female 'I;/otal 10:
<20 00 00 00
20-40 16 10 26 (24.76%)
41-60 27 04 31 (29.52%)
>60 32 16 48 (45.71%)

Total  75(71.42%) 30 (28.57%) 105

Sensitivity of SIRS criteria for diagnosing sepsis

Out of 105 patients with SIRS score > 2 included in the
study, further evaluation confirmed that 82.85% (n=87)
(p= <0.05) were having different grades of septicemia
ranging from sepsis (59.04%) to severe sepsis in 18.39%
and septic shock 10.34% (Table 2).

Primary source of infection

on the basis of suspected or confirmed report the most
frequent primary source of infection was respiratory tract

(44.76%), followed by urinary tract infection (29.52%),
and skin (mostly in bed ridden patients) (24.13%) (Table
3). Microbiological documentation was available only in
48 (55.17%) cases which sowed that the majority of the
infections (66.66%) were caused by Gram-negative
organisms e.g. Klebsiella species, E. coli and
Pseudomonas.

Table 2: Patients with SIRS > 2 with or
without septicemia.

SIRS > 2 (no signs of infection) 18 17.14
Sepsis (SIRS score > 2 +

confirmed or suspected infection) 62 59.04
Severe sepsis (sepsis + signs of

end-organ damage, hypotension 16 15.23
SBP <90, Lactate >4mmol)
Septic shock (severe sepsis with
persistent: signs of end-organ

damage, hypotension (SBP <90) ~ °° 08.57
and lactate >4mmol
Total 105 100

Table 3: Primary source of infection and empirical antimicrobial therapy administered.

Antibiotic prescribed (empirical therap

source of infection No.

Piperacillin + tazobactum + amikacin 15

Piperacillin + tazobactum + clindamycin 11

Meropenem + levofloxacin 07

. Meropenem + amoxicillin and clavulanic acid 05

Respiratory system 47 (44.76%) P e —— 04

Piperacillin + tazobactum + amikacin + moxifloxacin 02

Piperacillin + tazobactum + amikacin + clindamycin 02

tazobactum + teicoplanin 01

Piperacillin + tazobactum + amikacin 18

ceftriaxone + levofloxacin 06

Urinary tract infection 31 (29.52%) Cefaperazone with sulbactam + levofloxacin + 05

clindamycin

Piperacillin + tazobactum + linezolid 02

. . Meropenem + amikacin + tigecycline 08

.Skm (m_alnly due_ to bed sore 15 (14.28%) Piperacillin + tazobactum + amikacin 05
in bed ridden patients) - .

Meropenem + clindamycin 02

Abdominal and pelvis 08 (07.19%) Ceftriaxone + amikacin + metronidazole 08

Blood stream

04 (3.80%)

Piperacillin + tazobactum + clarithromycin + meropenem 04

Empirical antimicrobials use

Most frequently prescribed empirical antimicrobial agents
were Piperacillin with tazobactum in combination with
amikacin (40%). For respiratory and urinary source of
infection a combination of piperacillin with tazobactum in
combination of amikacin was the most frequently
prescribed antimicrobial 33.5% and 58.06%, whereas for

dermal source of infection a combination of meropenem,
amikacin and tigecycline was most frequently prescribed
(56%), and for abdominal source of infection a
combination ceftriaxone, amikacin and metronidazole used
(Table 3).

Number of antimicrobials prescribed per prescription
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Majority of patients 74 (70.47%) needed a combination of
two antimicrobials in empirical therapy.

Table 4: Number of antimicrobial prescribed per
prescription based on source of infection.

Primary Number of antimicrobials prescribed

source of

infection No. of Two Triple
patients antimicrobials antimicrobials

Respiratory 43(91.48%) 04 (8.51%)

system

e 25(80.64%) 06 (22.58%)

system

Skin 15 07 (46.66%) 08 (53.33%)

HEOGLIEL 00 08 (100%)

and pelvis

Blood 04 00 04 (100%)

stream

Total 105 74 (70.47%)  31(29.52%)

Majority of septicemia due to respiratory and urinary tract
infection were treated by using a combination of two
antimicrobials, 91.48% and 80.64% respectively whereas

septicemia caused by abdomen and blood source of
infection needed a combination of three drugs (Table 4).

Type of antimicrobials prescribed

Almost all the prescription contained one or other beta
lactam antibiotic among them piperacillin and meropenem
(56.19% and 28.57% respectively), were most frequently
prescribed followed by aminoglycoside (e.g. amikacin)
(47.61%), fluoroquinolones and clindamycin ((19.04%
each) (Table 5).

Duration of antimicrobial use and therapeutic outcome

Of the total 105 patients with SIRS score > 2, the patients
without any signs of infection recovered after receiving
antimicrobial for <3 days (72.22%), the majority of
patients with suspected or confirmed sepsis received
antimicrobial for 3-7 days (59.67%), and patients with
severe sepsis needed antimicrobial for 8-15 days or even
more than 15days (68.75%), whereas most of patient with
septic shock either needed prolonged antimicrobial
(33.33%) or died during treatment (66.66%). Overall
mortality rate was 7.61% (Table 6).

Table 5: Classes of antibacterial prescribed.

Antimicrobial class '

Beta lactam antimicrobials

Name of antimicrobial

" No. of drugs

Extended spectrum penicillin (antipseudomonal
penicillin) with beta lactamase inhibitor

Piperacillin + tazobactum

59 (56.19%)

Extended spectrum penicillin with beta lactamase inhibitor Amoxicillin + clavulanic acid 5 (4.76%)
Carbapenem Meropenem 30 (28.57%)
. . . Ceftriaxone 08 (7.61%)
CEENTE I (I ey Cefaperazone + sulbactam 05 (4.76%)
Aminoglycosides Amicacin 50 (47.61%)

Fluoroquinolones

Levofloxacin

18 (17.14%)

Moxifloxacin 02 (1.90%)
Lincosamide Clindamycin 20 (19.04%)
Tetracycline Tigecycline 08 (7.61%)
Nitroimidazole Metronidazole 08 (7.61%)
Polypeptide antibiotic Polymyxin-B 04 (3.80%)
Oxazolidinone Linezolid 02 (1.90%)

Table 6: Duration of antimicrobial use and therapeutic outcome.

Median duration of antimicrobial therapy

'S'g’t'ig:lt <3 days 3-7days  8-15days  >15days ::l‘orr‘tc’:l‘i’t';a'
SIRS score >2
without any signs of 18 13 (72.22%) 05 (27.77%) 00 00 00
sepsis
Sepsis 62 00 37 (59.67%) 25 (23.80%) 00 00
Severe sepsis 16 00 03 (18.75%) 08 (50.00%) 03 (18.75%) 02 (12.50%)
Septic shock 09 00 00 00 03 (33.33%) 06 (66.66%)
Total 105 13 (12.38%) 45 (42.85%) 33 (31.42%) 06 (05.70%) 08 (7.61%)
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DISCUSSION

The primary purpose of our study was to document the
incidence and outcome of sepsis occurring in adult patients,
as Sepsis is a major cause of morbidity and mortality and
the second leading cause of death worldwide.*® While the
incidence of severe sepsis and septic shock continues to
rise annually due in part to increased awareness and
recognition, aggressive advances in medical care, and an
aging population with  many chronic medical
comorbidities, in-hospital mortality has declined
significantly over the past decade.’? Large number of
septic patient surviving their illness, demonstrate an
increased mortality rate over the next 8 years compared
with age-matched non-septic critical care survivors.'® The
concept of systemic inflammatory response syndrome
(SIRS) to describe the complex pathophysiologic response
to an insult such as infection, trauma, burns, pancreatitis,
or a variety of other injuries came from a 1991 consensus
conference charged with the task of developing an easy-to-
apply set of clinical parameters to aid in the early
identification of potential candidates to enter into clinical
trials to evaluate new treatments for sepsis. The American
College of Chest Physicians and Society of Critical Care
Medicine Consensus Conference proposed a broad
framework to define systemic inflammatory response
syndrome (SIRS), sepsis, and severe sepsis.** This
syndrome was envisioned as a continuum of worsening
inflammation, starting with SIRS, and evolving from sepsis
to severe sepsis and septic shock. Although the use of the
SIRS criteria has been questioned, and a recent consensus
conference has suggested a new approach, for the past
decade these criteria have been the accepted approach to
diagnose severe sepsis and to select patients for sepsis
trials.81>17 In the present study we used to screen the
patients of sepsis based on SIRS criteria and found that
SIRS criteria is 82.85% sensitive in detecting sepsis cases,
this indicate that prospective use of SIRS criteria is a
valuable guide for early detection and treatment of sepsis
which is crucial to halt the progress of disease. In present
study males patients predominates (71.42%) over female in
number (28.57%), this complies with the earlier
studies.’®1° In accordance to the other investigators the
most common source of primary infection was respiratory
tract and most frequently prescribed antimicrobial was of
piperacillin an extended spectrum penicillin effective
against pseudomonas with tazobactum a beta lactamase
(56.19%) and combining this with amikacin indicates that
the primary source of infection in septicemia is a mixture
of gram positive and gram negative bacteria with
predominance of gram positive, this is with some contrast
to earlier study.?-2® Cases, where source of infection was
abdomen antimicrobial covering anaerobes (e.g.
metronidazole) was also added, this was in agreement with
the other investigators that the initial drugs should have
activity against typical gram-positive and gram-negative
causative micro-organisms and anaerobic coverage should
be provided for intra-abdominal infections or others where
anaerobes are significant pathogens.?” Delivery of
appropriate empiric antimicrobial therapy is critical in

early achievement of therapeutic drug levels because
initiation of inappropriate therapy is functionally
equivalent to starting no antimicrobial at all. Inappropriate
antimicrobial therapy for blood stream infections has
historically been reported in anywhere from 15 to 30% of
patients admitted to the ICU and is associated with
increased hospital mortality, particularly in the setting of
severe sepsis and septic shock.®3! As reported by
Buckman et al, early administration of broad-spectrum
antimicrobial is one of the most important, treatment for
patients with sepsis or septic shock, the risk of progression
from severe sepsis to septic shock increases 8% for each
hour before antibiotics are started. Selection of
antimicrobial agents is based on a combination of patient
factors, predicted infecting organism(s), and local
microbial resistance patterns. The duration and type of
antimicrobial therapy was determined by the infecting
microorganism, site of primary source of infection and
Patient risk factors including chronic comorbid diseases
(e.g., diabetes mellitus, chronic kidney disease), and
immune status. In the present study most of the patients
with no evidence of bacterial infection needed
antimicrobial therapy only for 2-3days (72.22%), whereas
patients with Severe sepsis required more than 10days
antimicrobial treatment with overall 12.5% mortality rate
and 66.66% (p= <0.005) mortality in patients who
developed septic shock, the cause of mortality in these
patients where organ failure as majority of these were
elderly and bedridden (i.e. immune compromised) and
primary source of infection was respiratory tract (e.g.
pneumonia), this is in accordance to the earlier reports.3*%7
There is evidence that infection can be persistent in sepsis
and septic shock. In a study of 235 patients admitted to a
surgical intensive care unit for sepsis or septic shock, more
than three quarters of patients were found at autopsy to
have a persistent focus of infection.® Mechanisms
underlying increased long-term mortality and morbidity
remain unclear. Unresolved immune response during
recovery may worsen long-term outcomes. For example,
higher circulating levels of inflammatory and coagulation
markers were observed at hospital discharge when patients
appeared to have clinically recovered from infection and
increased subsequent mortality.*

CONCLUSION

Despite significant advances in critical care mortality and
morbidity in severe sepsis and septic shock remain high
this may be explained by the fact that in sepsis bacterial
infection triggers the innate immune response, setting in
motion a cascade of pro-inflammatory and anti-
inflammatory cytokines leading to what we recognize as
the systemic inflammatory response syndrome (SIRS). It
has been thought that this self-propagating cascade drives
the progression to severe sepsis and septic shock with
increasing degrees of cellular injury and end-organ
dysfunction, irrespective of the initial infectious trigger and
its rapid elimination with antimicrobial therapy. Therefor
early initiation of empirical antimicrobial agent is crucial
atleast in patients with impaired cardiovascular function
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who may succumb to septic shock at a lower threshold. The
transition from reversible to irreversible shock may also
depends on the individual genetic predisposition and
characteristics of the patient. The microbiologic paradigm
suggests that rapid elimination of the underlying focus of
infection with effective antimicrobial therapy can quickly
terminate the downstream manifestations of severe sepsis
and septic shock. Further study is needed to see the role of
immunomodulator in the patient of septicemia (atleast in
the patients with severe sepsis and septic shock) for their
role in recovery of these patients and prevention of long-
term complications.
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