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OBJECTIVE: The clinical problem of sepsis
remains an important and growing issue. This
study aims to evaluate the incidence as to age, sex,
clinical manifestation; cause as to infection site;
risk factors as to underlying disease and microor-
ganism involved in sepsis between surviving and
non-surviving patients with findings of positive
blood cultures.

STUDY DESIGN: Prospective, Descriptive

SETTING: St. Luke's Medical Center

PATIENTS: Patients (18 years and above)
fulfilling the criteria of sepsis from whom blood
was drawn for culture yielding significant results.

RESULTS: Included in the study were thirty-
six patients: eighteen survivors and eighteen non-
survivors. The respiratory tract (60%) was the
predominant infection site, most were community
acquired. Neoplasm (29%) was the predominant
underlying disease. Majority of bacteremia were
associated with gram negative microorganisms
(83%), predominantly Pseudomonas aeroginosa.
Among our survivors, ten patients had no compli-
cations (55%). Complications included were septic
shock, adult respiratory distress syndrome and
acute renal failure. Mortality rate was fifty percent.

CONCLUSION: No Significant correlation was
noted as to age, sex, clinical manifestation and
outcome. Most common infection site was respira-
tory. Neoplasms were the most common underly-
ing disease. Majority of bacteremia noted were
associated with gram negative microorganism.

INTRODUCTION

The clinical problem of sepsis remains an important and
growing issue. It remains one of the most common
causes of morbidity and mortality particularly among

our elderly, immunocompromised and critically ill patients.
Sepsis has been defined as the clinical presentation of a

patient's response to the presence of infection with manifesta-
tions or evidence of inadequate organ function or perfusion.
This is usually accompanied by a bacteriologically proven focus
of infection and can be verified by a positive blood culture. But,
clinically evident sepsis with a verified source of infection, and
a negative blood culture or without verified bacteremia is also
common.

Bacteremia is defined as the presence of viable bacteria
in the circulating blood. I Not all patients with sepsis are
bacteremic, and not all bacteremic patients have systemic
consequences.' This study of sepsis focuses only on bacteremic
patients.

This study aims to evaluate the incidence, as to age and
sex; clinical manifestations; cause, as to infection site; risk
factors as to underlying disease and microorganism involved in
sepsis between surviving and non-surviving patients with find-
ings of positive blood culture.

METHODS

During a six month period (from Mayto October 1994),
clinical and microbiologic data were obtained from all patients
(18 years of age and above) admitted at. St. Luke's Medical
Center fulfilling the criteria of sepsis from whom blood was
drawn for culture yielding significant results.

DEFINITION OF TERMS

Inclusion criteria for sepsis were as follows: clinical
evidence of infection with manifestations of hyperthermia or
hypothermia, tachycardia, and tachypnea plus at least one of the
following manifestations of inadequate organ function or perfu-
sion: alteration of mental status, hypoxemia or oliguria. I
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Community acquired infection was one that was present
at or manifested within seventy-two hours of admission. All
other infections were considered nosocomial or hospital ac-
quired.'

Complications included septic shock, adult respiratory
distress syndrome, renal failure, and disseminated intravascular
coagulation.

Septic shock was defined as the presence of sepsis
accompanied by a sustained decrease in systolic blood pressure
to less than 90 mm Hg persisting despite adequate fluid resus-
citation necessitating inotropic or vasopressor agents.

Development of adult respiratory distress syndrome is
indicated by progressive, diffuse pulmonary infiltrates and
arterial hypoxemia necessitating mechanical ventilatory sup-
port.

Acute renal failure (defined as doubling of serum
creatinine from baseline with or without oliguria) is most often
induced by persistent hypotension, some with previous renal
insufficiency necessitating dialysis.

Disseminated intravascular coagulation was defined as
those with very low platelet counts (below 50,000 per microliter),
abnormal prothrombin time with increase in fibrin degradation
products.

Patients who met or fulfilled the criteria of sepsis were
entered into thestudy, .Baseline descriptivedata were taken as
follows: age; sex; clinical manifestation; infection site, whether
community or hospital acquired; type of underlying disease;
microorganism involved; and complications. The study group
was subdivided between surviving and non-surviving patients.

Specimen from the most probable site of infection iden-
tified was submitted for culture. Accompanying laboratory
findings such as leukocytosis with a left shift or leukopenia, and
thrombocytopenia were also noted. Blood was extracted at least
twice for aerobic culture. Only those blood cultures yielding
positive results in two out of two; two out of three; or three out
three attempts were included in the study.

These patients were followed-up until discharged. Data
was tabulated and subjected to statistical analysis using descrip-
tive statistics, frequency distribution, percentages, range and
mean were computed to evaluate the incidence as to age and sex;
clinical manifestations; cause as to infection site; risk factors as
to underlying disease; microorganism involved; and complica-
tions of survivors and non-survivors. Spearman Rank correla-
tion test was also used, as well as the t-test to determine
significant statistical difference of above variables between
survivors and non-survivors with p value at .05.

The study did not include the analysis of therapeutic
interventions such as antimicrobial therapy because this was
noted to be highly varied in each patient.

RESULTS

Thirty-six patients with clinical impression of sepsis
syndrome and with concomittant positive blood culture results

were included in the study. There were eighteen survivors and
eighteen non-survivors. Among the survivors, age ranged from
28 to 84 years (mean = 56 years), nine males and nine females.
Among the non-survivors, age ranged from 18 to 89years (mean
= 55 years), ten males and eight females. Hospital stay among
survivors ranged from 4 to 58 hospital days (mean = 31 days);
non-survivors had ranged from 2 to 74 hospital days (mean
=38 days).

Hyperthermia was manifested in twenty-eight percent of
survivors and thirty percent of non -survivors. Hypothermia was
noted in twenty-two percent of survivors and twenty percent of
non-survivors. All survivors and non-survivors were tachypneic
and tachycardic. Accompanying manifestations of inadequate
organ function and perfusion presented with at least one ofthe
following: alteration of mental status, hypoxemia, or oliguria.
All our non-survivors, succumbed to all these above manifesta-
tions. Among our survivors, hypoxemiawas present in fifty-six
percent, alteration of mental status, fifty percent, and oliguria at
thirty-nine percent.

Table 1. Clinical manifestations of survivors and non-survivors

CLINICAL
MANIFESTATIONS

SURVIVORS
(n = 18)

NON-SURVIVORS
(n = 18)

Hyperthermia
Hypothermia
Tachypnea
Tachycardia
Hypoxemia
Alteration of Mental Status
Oliguria

10
8

18
18
10
9
7

11
7

18
18
18
18
18

Leukocytosisranged from 16,900 to 48,000/mm3 (mean
= 32,400/mm3) neutrophils 81% - 96% (mean = 8'8%) among
non-survivors, and WBC of 14,000 to 36,300/mm3 (mean =
25,150/mm3) neutrophils: 83% to 93% ( mean=88%) among
survivors, Two non-survivors had leukopenia with WBC
averaging at 2,200/mm3 with neutrophils at 30%; one survivor
had leukopenia at 900 with neutrophils at 14%. Three survivors
had thrombocytopenia with platelet count ranging from 40,000
to 80,000/mm3 (mean = 60,000); all non-survivors had
thrombocytopenia ranging from 39,000 to 83, 000/mm3 (mean =
61,000).

The predominant site of infection identified at the time
blood was drawn for culture was from the respiratory tract (21
cases or 60%)~ Among those who had respiratory infection,
thirty-eight percent were non-survivors, twenty-two percent
were survivors. Other infection sites included the gastrointestinal
system (20%), urinary tract (5%), neurologic (5%), surgical
wound/skin (5%) and intravascular device related infections
(5%) (Table 2),
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able 2. Site of infection among survivors and non-survivors

I FECTION SITE SURVIVORS
(n = 18)

NON-SURVIVORS
(n = 18)

Respiratory
Gastrointestinal
Intravascular device
Urinary Tract
eurologic
Surgical Wound/Skin

8
5
2
1
1
1

13
2
a
1
1
1

Sixty-four percent of the above infections (n=23) were
mmunity acquired. Majority of these were from the respira-

ory tract (n= 13; 35%); other sites were from the gastrointestinal
tract (n=5; 14%), urinary tract (n=2; 6%); neurologic (n=2;
6%); and intra-vascular device (Heplock) (n= 1; 3%). Survivors

'ere thirty-three percent (n= 12); non-survivors were thirty-one
percent (n=Ll ), Nosocomial infection accounted for thirty-six
percent (n= 13) still with predominant site at the respiratory tract
n=8; 21%). Other sites included the gastrointestinal tract (n=2;

6%), surgical wound (n=2; 6%); and intravascular device (n= 1;
J%). Survivors were nineteen percent (n=7); non-survivors

'ere seventeen percent (n=6).
The most common underlying, disease noted were neo-

plasms (10 cases or 29%; 20% non-survivors, 9% survivors).
Other underlying diseases included neurologic (19%), cardio-
yascular(17%), diabetes (11%), gastrointestinal diseases (11%),
respiratory (8%) and recent surgery (5%) (Table 3).

Table 3. Underlying diseases among survivors and non-
survivors

TYPE OF UNDERLYING SURVIVORS NON-SURVIVORS
DISEASE (n = 18) (n = 18)
Neoplasm
Neurologic
Cardiovascular
Diabetes
Gastrointestinal
Respiratory
Recent Surgery

3
3
3
4
3
1
1

7
4
3
a
1
2
1

Ofthe positive blood cultures, most were gram-negative
(30casesor83%)withpredominanceofPseudomonasaeroginosa
(n= 12 or 35%), mostly noted in the respiratory tract, nosocomial.
Other gram-negative organisms noted included Acinetobacter
sp. (n=9; 25%), also noted mostly at the respiratory tract,
community acquired; Enterobacter sp. (n=3; 8%); Klebsiella sp.
(n=3; 8%); Escherichia coli (n=2; 5%) and Haemophilus sp.

(n=I; 2%). Gram positive organisms (6 cases or 17%) only
included Staphylococcus aureus (Table 5).

Table 4. Site of infection and microorganisms isolated

INFECTION SITE MICROORGANISMS

Respiratory Pseudomonas aeroginosa 7
Acinetobacter sp. 5
Enterobacter sp. 2
Klebsiella sp. 1
Escherichia coli 1
Haemophilus sp. 1
Staphylococcus aureus 4
Gastrointestinal Acinetobacter sp. 2
Klebsiella sp. 2
Escherichia coli 1
Enterobacter sp. 1
Staphylococcus aureus 1
Neurologic Pseudomonas aeroginosa 2
Surgical Wound/Skin Pseudomonas aeroginosa 1
Acinetobacter sp. 1
Intravascular Device Pseudomonas aeroginosa 2
Urinary Tract Acinetobacter sp. 1
Staphylococcus aureus 1

Table 5. Microorganism isolated among survivors- and non-
survivors

MICROORGANISMS
INVOLVED

SURVIVORS
(n = 18)

NON-SURVIVORS-
(n = 18)

GRAM - NEGATIVE

Pseudomonas aeroginosa 6 6
Acinetobacter sp. 5 4
Enterobacter sp. 1 2
Klebsiella sp. 2 1
Escherichia coli 2 a
Haemophilus sp. a 1

GRAM - POSITIVE
Staphylococcus aureus 2 4

Among our survivors, ten (55%) had no complications.
Septic shock (n=8) was the most common complication noted,
three had accompanying adult respiratory distress syndrome
and four had renal fail UTe.None had disseminated intravascular
coagulation. Our non-survivors succumbed to all above men-
tioned complications.

Mortality rate was fifty percent.
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DISCUSSION

Fever or hypothermia, tachypnea, and tachycardia often
herald the onset of the systemic inflammatory response to
microbial invasion. Often, as the microbe moves from a local
site to invade the bloodstream, homeostasis may fail, and
dysfunction of major organs can supervene. Sepsis has been
defined as the clinical presentation of a patient's response to the
presence of dividing and invading organisms accompanied by
evidence of new organ system dysfunction.'

In this study, no statistical difference is seen with regards
to age, sex distribution, and clinical manifestations of the
surviving and non-surviving patients.

The respiratory tract is considered in the study as the
predominant site of infection presenting as pneumonia. Other
sites of infection involved were the gastrointestinal tract as liver
abscess and ascending cholangitis; neurologic presenting as
meningitis; surgical wound sip debridement of wound second-
ary to third degree bums; urinary tract and intravascular cath-
eter related infection.

Sepsis is considered to be complex. It is noted to be
frequently occurring in patients with varying combinations of
other acute and chronic illnesses, especially those that disturb
the body's natural immune defenses. The presence of co-
morbidity affects their immune status.' In this study, neoplasms
(brochogenic, ovarian, breast.. gastric cancer and leukemias)
were the most commonly noted underlying disease of patients.
Other underlying diseases noted were cardiovascular
(cardiomyopathy); pulmonary (restrictive and obstructive lung
diseases); gastrointestinal (liver diseases); and neurologic
(cerebrovascular accidents).

Nosocomial infections are defined as infections acquired
during or as a result of hospitalization. Immunosuppressed
patients are especially vulnerable to these.

The diagnosis of sepsis requires confirmation of a micro-
bial cause. Definitive diagnosis requires isolation ofthe microor-
ganism from blood or a local site of infection. At least two
samples (10 ml each) should bcobtained from different venipunc-
ture sites, for culture. In our hospital, the majority ofbacteremic
episodes were associated with gram-negative microorganisms.
Twenty-seven patients had two positive blood culture results out
of two attempts; three patients had two positive blood cultures
out of three attempts; six patients had three positive blood
cultures out of three attempts.

The presence of bacteremia is a cause of high morbidity
and mortality in affected patients. Predisposing factors may be
alterations of the host or may be external to the host, such as
interventions or immunosuppressive treatments.' Clinically
evident sepsis syndrome with a verified source of infection but
with a negative blood culture is also common.

Obtaining a single large volume of blood (about 30 ml.),
and dividing it into three culture bottles will increase the yield.
Failure of blood cultures to be positive may be due to obtaining
a single small volume ofblood (5-10 ml), the intermittent nature
of bacteremia, prior administration of antibiotics, or presence of
slow growing, fastidious organisms.'

Laboratory culture data at a local site of infection is also
taken to determine ifthe microorganism noted might have also
seeded the blood stream."

In our study, patients with a respiratory source of sepsis
have a higher risk of death compared to patients with other
sources of sepsis.

Sepsis is one of the known risk factors for organ failure.
The hypotension and poor tissue perfusion accompanying septic
shock, the most commonly noted complication among our
surviving patients further predispose to organ failure. 7 There is
a complex interrelationship among individual organs, such that
failure of one may establish an amplification process that
hastens injury to another.

Sepsis can kill quickly. Successful management requires
urgent measures to treat the local site of infection, to provide
hemodynamic and respiratory support and to eliminate the
offending microorganism. The outcome is also influenced by
the patient's underlying disease, which should be aggressively
treated. 8

Antimicrobial therapy should be initiated as soon as
samples of blood and other relevant sites have been cultured.
The choice of initial therapy can be based on knowledge of the
likely pathogens at specific sites of local infection. Available
information about the antimicrobial susceptibility patterns in
bacterial isolates in the community, the hospital, and the patient
also should be taken into account. Pending culture results,
empirical antimicrobial therapy usually should be effective
against both gram-positive and gram-negative bacteria. This
should later on be modified according to culture findings." 10

Mortality is influenced by combination offactors such as
the infections' localization, the underlying disease, the kind of
microorganism, and the severity of the disease.

The major limitation of this study is related to the limited
number of samples of patients involved in the analysis due to the
strict criteria regarding a positive blood culture result. A longer
study period is recommended.

Due to the limited number of samples of patients included
in the study, no significant statistical difference was noted as to
age, sex, clinical manifestations, infection site, type of under-
lying disease, organisms noted and complications among our
surviving and non-surviving patients.

In conclusion, no significant correlation was noted as to
age, sex, clinical manifestations, and outcome. Most common
infection site was respiratory, most were community acquired.
Most common underlying disease were neoplasms. Majority of
bacteremia noted were associated with gram-negative
microorganisms. Mortality rate was at fifty percent.
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