Int. J. Pharm. Sci. Rev. Res., 19(2), Mar — Apr 2013; n° 05, 24-29

Research Article

Microbial and Resistance Profile in Isolate from Adult Sepsis Patients: An Observational
Study at an Indonesian Private Hospital during 2009-2012

ISSN 0976 — 044X

Ivan S. Pradipta*, Ajeng T. Sandiana, Eli Halimah, Ajeng Diantini, Keri Lestari, Rizky Abdulah
Department of Pharmacology and Clinical Pharmacy, Faculty of Pharmacy, Universitas Padjadjaran, Bandung, Indonesia.
*Corresponding author's E-mail: ivanpradipta@unpad.ac.id

Accepted on: 10-03-2013; Finalized on: 31-03-2013.

ABSTRACT

Sepsis is a systemic infection with a high mortality rate. The common pathogen that is found in sepsis is a bacterial pathogen,
therefore, appropriateness in antibiotic use is very important to decrease the mortality and morbiditys rate in patients with sepsis.
The selection of antibiotics requires information about the location of source infection, the common pathogen that develops into an
infection, and the local sensitivity pattern of antibiotics. This study aimed to analyze the pattern of the infection source, the
organism isolated from various specimens, and the local resistance of antibiotics in adult patients with sepsis in order to support the
rational of antibiotics use in septic patients. An observational retrospective study was conducted at a Bandung private hospital in
Indonesia from March to May 2012. Data were collected from the hospital medical record department on the adult patient
population diagnosed with sepsis during January 2009-March 2012. Thirty-nine patients met the criteria as subject population with
67% on the mortality rate. Respiratory source infection (36%) was the highest source infection that developed to sepsis in the
subject population. Microbial culture showed that only 50% tested positive. Escherichia coli, Streptococcus viridans, and Candida sp
were the highest microbials that were detected in culture. Of the subject population, 37.14% showed a level of antibiotic resistance
>50%, there were levofloxacine, ceftriaxone, doripenem, ciprofloxacine, cefotaxime, cefepime, gentamiycine, and canamycine. A
policy on the use of antibiotics with a high resistance level and a collaboration among medical doctors, clinical pharmacists,
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microbiologists and nurses are needed to increase the rational use of antibiotics in patients with sepsis.

INTRODUCTION

epsis is a systemic inflamatory response syndrome

that is caused by an infection®. Around the world, 13

million people have sepsis each year and as many as
4 million people have died from sepsis 2 In 1996, there
were 4.774 patients admitted to a teaching hospital in
Surabaya, Indonesia and 504 patients were diagnosed
with sepsis, with a mortality rate of 70.2% . In another
study at a teaching hospital in Yogyakarta, Indonesia,
there were 631 cases of sepsis in 2007, with a 48.96%
mortality rate”.

Gram-negative bacteria is the major pathogen in the
septic patient, but since 1987 until 2000, Gram-positive
bacteria has been the major cause of sepsis with an
increasing rate of 26.3%°. A study at an Indonesian
teaching hospital reported that Staphylococcus coagulase
negative, Pseudomonas aeruginosa, and Klebsiella
pneumoniae were the high organisms that were detected
from various specimens in adult septic patients’. In
addition to bacteria, Candida sp is another organism that
was commonly found in septic patients g

Therapeutic management of sepsis, severe sepsis, and
septic shock requires a systematical approach which
combines an accurate diagnosis, rationality of antibiotic
use, as well as a rapid and right treatment’. A
retrospective ~ study  demonstrated  that the
appropriateness of antibiotic therapy in septic patients
can reduce the mortality rate®. It shows the
importantance of antibiotics selection in septic patients,

therefore a systematic approach of antibiotic selection is
needed by considering the location of infection sources,
the common pathogen that develops to sepsis, and the
local pattern of antibiotic sensitivityﬁ. This study aimed to
analyze the pattern of the infection source, to isolate the
organism from various specimens and to identify the
antibiotics that are locally resistant in the adult septic
patients so as to support the rational use of antibiotics in
sepsis patients.

MATERIALS AND METHODS

An observational retrospective study was conducted in a
Bandung private hospital in Indonesia. The data were
collected from the medical record department with the
adult population of sepsis patients who were hospitalized
from January 2009 to March 2012. Inclusion criteria of
the subject population were adult sepsis patient (15-50
years old) who have been diagnosed by a medical doctor
and have been admitted to the hospital from January
2009 to March 2012. The data that were collected
included identity, diagnosis, comorbidities, source of
infection, results of microbial culture, results of
antimicrobial sensitivity testing, antibiotic use, length of
stay, and clinical outcome. The various culture specimens
were processed according to the Minimum Inhibitory
Concentration methods in the hospital microbiology
laboratory °. No growth in the inoculated blood culture
media indicated a negative result.
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RESULTS AND DISCUSSION

A total of 106 patients, 48 males and 58 females, were
diagnosed with sepsis during the study period with a
mortality rate of 62.12%. The highest mortality rate was
found in the age group =65 years. Incidence of mortality
in patients diagnosed with sepsis during the study period
can be observed in Figure 1.

40 W
35 o
30 A
25 o
20 o
15 +
10 o

5-14yrs 15-24yrs 25-44yrs 45-64yrs >64yrs unknown

Figure 1 : Percentage of mortality incidence according to
age group of sepsis patients during 2009 January- 2012
March at an Indonesian private hospital (n = 106)

The influence of gender on the incidence and mortality
rate in sepsis patients is still under debate  The study
demonstrated a higher incidence of sepsis in men
compared to women > but the other study had
conflicting results *****. In terms of mortality rate,
Schroder, et al show a higher mortatlity rate in men than
in women®®, but the other studies demonstrated the
contrary result*****, Although still in debate, a study by
Adrie et al. concluded that, in a group of severe sepsis
patients of 50 years of age, women have a lower
mortality risk than men®. The differences of incidence
and mortality rate between male and female is due to
hormonal and non-hormonal factors that influence the
immune system. Women have more estrogen production
than men, which influences greater activity of the
immune systemlo. Increasing age and body mass index
(BMI) in women can affect the production of estrogen by
increasing aromatase activity in adipose tissue, and
increasing estrogen, which provides better protection
through the action of the immune system '°. Women also
showed higher secretion of cytokines by peripheral blood
mononuclear cells °. Other factors that influenced the
immune system are non-hormonal factors such as the
production of interleukin-6 and LPS-stimulated tumor
necrosis, social factors, economic factors, levels of
physical activity, the source of infection, and hormonal
modification factors *****".

The study showed that patients in the age group of 65
years have the highest mortality rate. Similiar results
were also shown by several studies> '™ The high
incidence of sepsis in elderly patients is affected by aging
factors that cause the decline in body systems such as
metabolism, cardivascular, visual, genitourinary, immune,
nervous system, and drug response. The elderly patient
also presents with many symptoms, thus affecting the
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diagnosis and making it more difficult to make an early
diagnosis and to provide therapeutic management 18

Characteristics of the subject population

Out of 106 patients, 39 met the criteria as a subject
population, with a mortality rate of 66.6%. The
characteristics of the subject population can be observed
in Table 1.

Table 1: Characteristics of the subject population (n = 39)

Characteristic Quantity (%)
Ages

18-44 13(33)
45-59 26 (67)
Clinical outcomes

Died > 48 hours 15 (39)
Died < 48 hours 11 (28)
Not recovered 1(3)
Recovered 1(3)
Improvement 8 (20)
Unknown 3(7)

Source of infection

There were five sites of infection that developed into
sepsis, of which 9 patients had an unknown source of
infection. Respiratory tract infection is the most common
source of infection that developed to sepsis in the subject
population, and pneumonia is a major complication from
respiratory tract infection. The frequency of infection
sites that developed into sepsis is shown in Table 2.

Table 2. Infection site that can develop to sepsis (n=42)

No Infection site Quantity (%)
1  Respiratory tract 15 (35.70)
CAP (Community Acquired Pneumonia) 4 (9.52)
HAP (Hospital-acquired pneumonia) 3(7.14)
Tuberculosis 3(7.14)
Bronchopneumonia 2 (4.76)
Pneumonia 2 (4.76)
HCAP (Healthcare associated pneumonia) 1(2.38)
2  Intra-abdominal 11 (26.18)
Abdominal infection 4 (9.55)
Gastroenteritis 3(7.14)
SepsisE. coli 2 (4.76)
Abdominal tuberculosis 1(2.38)
Candidiasis gastrointestinal 1(2.38)
3 Skin and soft tissue 5(11.90)
Abscess 2 (4.76)
Cellulitis 1(2.38)
Fungal infection 1(2.38)
Others 1(2.38)
4 Urinary tract 2 (4.76)
UTI (Urinary Tract Infection) 2 (4.76)
5  Unknown 9 (21.43)
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The study shows that respiratory infection is the most
common infection that develops to sepsis, with the
highest incidence being pneumonia. Other studies show
the same results™"***°. The common organisms isolated
from patients with respiratory tract infections are
Staphylococcus  aureus, Streptococcus pneumoniae,
Pseudomonas sp, and Haemophilus sp °?*. Another site
of infection that leads to sepsis is intrabdominal infection.
Intra-abdominal sepsis usually occurs after trauma or
surgical resection, or intrinsic disease of the intestine,
which includes appendicitis, peritonitis, diverticulitis or
biliary tract infection, cholecystitis, and cholangitis 2 The
common organisms isolated from patients with intra-
abdominal infections are Staphylococcus aureus,
Streptococcus group D, Escherichia coli, and Candida sp 2
Intravascular catheter-related bacteremia can be set as
the source of infection when the patient does not know
the source of sepsis infection *°. The common organisms
isolated from the blood specimen are Methicillin-
Resistant Staphylococcus Aureus (MRSA), Staphylococcus
aureus, Streptococcus pneumoniae, Escherichia coli,
Klebsiella, and Proteus **.

Microbial culture and susceptibility pattern

Twenty subjects (51.28%) had the microbial culture from
various specimens, of which 50% were positive results.
Thirty-four organisms were detected from the various
specimens, such as blood, sputum, urine, pus, and ascites
fluid. Escherichia coli, Streptococcus viridans, and Candida
sp. were the highest organisms detected. The pattern of
the organisms isolated from the various specimens can be
observed in Table 3.

Table 3: Organisms isolated from the various specimens
(n=168)

No  Organism %

1 Escherichia coli 4.41
2 Streptococcus viridans 4.41
3 Candida sp. 4.41
4 Streptococcus pneumoniae 2.94
5 Streptococcus pyogenes 1.47
6 Staphylococcus aureus 1.47
7 Staphylococcus epidermidis 1.47
8 Pseudomonas aeruginosa 1.47
9 Pseudomonas oryzihabitans 1.47
10  Klebsiella pneumoniae 1.47
11  Enterobacter cloacae 1.47
12  Acinobacter baumanii 1.47
13 Fungi 1.47
14 Gram positive bacterial 11.76
15  Gram negative bacterial 8.82
16  Negative results 50
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The study shows that E. coli is the most common
organism detected from the microbial culture. Vincent et
al, demonstrated the same results, with most
microorganisms in Europe septic patients being the
bacteria Escherichia coli and Streptococcus viridans, and
the fungi Candida sp *2. Escherichia coli is a bacteria that
commonly causes intestinal and extraintestinal infections,
including Gram-negative extraintestinal infections such as
urinary tract infections, neonatal meningitis, and
septicemia.

Contamination of extraintestinal pathogenic E. coli
(EXPEC) is usually due to contamination of the urinary
catheter or other catheters %. In addition to E. coli,
Candida species, especially C. albicans is a normal flora of
the human body and can be found in the respiratory
tract, gastrointestinal tract, urinary tract, skin, and
mucous membranes. In patients who were hospitalized
with low immune system, Candida can become
opportunistic pathogens that cause infections and
develop into a systemic infection *°.

Two Streptococcus species found in an isolated organism
were  Streptococcus  viridans and  Streptococcus
pneumonia. Streptococcus viridans is part of the normal
microbial flora in humans, which are found in the oral
cavity, upper respiratory tract, female genital tract,
gastrointestinal tract, and skin. Streptococcus viridans can
cause endocarditis, meningitis, and pneumonia, which
can be life-threatening. The study shows an increase in
bacteremia cases caused by Streptococcus viridans during
1972-1989 7",

The other Streptococcus species that was detected in an
isolated organism is  Streptococcus pneumoniae.
Streptococcus pneumoniae is a Pneumococcus bacteria
that can lead to infection, such as pneumonia, meningitis,
endocarditis, septic arthritis, osteomyelitis, brain abscess,
and peritonitis. The mortatlity rate in adult patients with
pneumococcus pathogens achieved 14-42%, with the
common disesase being pneumonia, meningitis, and
upper respiratory tract infection 2. Knowledge of the
common pathogens that develop into sepsis based on the
site of infection can help us in choosing the appropriate
antibiotics and improving the quality of life of septic
patients.

Pattern of microbial resistance and antibiotic use

We conducted susceptibility tests from the organism that
was detected from the various specimens, and 22
antibiotics showed a resistance level <50% and 19
antibiotics showed a resistance level 250%. The antibiotic
resistance pattern is shown in Table 4.
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Table 4: The level of antibiotic resistance based on
susceptibilty test of the subject population

Eficacy Resistance

No Antibiotics N S I R ) )
1 Clindamycin 4 4 0 O 100 0
2 Linezolid 5) 5 0 0 100 0
3 Cefoxitin 1 1 0 O 100 0
4 Tobramycin 2 2 0 O 100 0
5) Doxycycline 1 1 0 O 100 0
6 Netylmycin 1 1 0 O 100 0
7 Tigecycline 9 7 1 1 89 11
8 Chlorampenicol 2 9 1 2 83 17
9 Amikacin 9 5 2 2 78 22
10 Ampicillin/sulbactam 11 5 3 3 73 27

Taz m
1 pf‘p:&i‘fﬁ?ﬂ / 0 7 0 3 70 30
12 Amoxicillin 2 0 1 67 33
13 Imipenem 9 6 0 3 67 33
14  Meropenem 12 7 1 4 67 33
15 Cefixime 3 0 2 1 67 33
16  Moxifloxacin 3 2 0 1 67 33
17  Erythromysin 6 4 0 2 67 33
18  Oxacillin 3 0 2 1 67 33
19  Vancomycin 3 2 0 1 67 33
20 Cefoperazone 5 2 1 2 60 40
21 Ceftazidime 10 4 2 4 60 40
22 Cephalotin 9 4 1 4 56 44
g3 Amoxiillin/ 0 5 0 5 50 50
clavulanic acid
24 Cefepime 10 5 0 5 50 50
25 Doripenem 4 2 0 2 50 50
26  Ceftriaxone 11 4 1 6 45 55
27  Aztreonam 2 1 4 43 57
28  Penicillin 3 0 4 43 57
29 Cefotaxime 12 4 1 7 42 58
30 Gentamycin 10 4 0 6 40 60
31 Levofloxacin 13 2 3 8 38 62
32 Ciprofloxacin 11 2 2 7 34 64
33 Cotrimoxazole 1 2 2 7 36 64
34 Ampicillin 11 3 0 8 27 73
35 Tetracyclin 1 2 0 9 18 82
36  Norfloxacin 2 0 0 2 0 100
37 Ofloxacin 1 0 0 1 0 100
38 Kanamycin 1 0 0 1 0 100
39 Cefprozil 1 0 0 1 0 100
40 Carbenicillin 1 0 0 1 0 100
a1 Ticarcillin/ 1 0 o0 1 0 100

clavulanic acid
* N: number of susceptibility test; S: sensitive; I: intermediate;

R: resistant; Efficacy (%) = (S+)/N x 100%;Resistance (%) = R/N x
100%°

The increased resistance is a result of many factors, but
the foremost cause is the overall volume of antibiotic
consumption *°, therefore the high use of antibiotics
should be monitored for their level of resistance. The
study shows that meropenem still has a high efficacy of
66.67%, but levofloxacin and ceftriaxone have a low
efficacy of 38% and 45%, respectively. Although the
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resistance level of meropenem is still low, meropenem
should be used strictly. The use of the antibiotic and its
level of resistance must be monitored regularly in order
to prevent the development of resistance to meropenem.
Meropenem is a suitable choice for the indication of
sepsis with broad spectrum activity against Gram-
negative and Gram-positive culture®.

A total of 31 antibiotics were admistered to the subject
population with meropenem, levofloxacine, and
ceftriaxone being the three major ones. Based on the
sensitivity test from the subject population specimens,
eight antibiotics that demonstrated a resistance level
>50% were levofloxacine, ceftriaxone, doripenem,
ciprofloxacine, cefotaxime, cefepime, gentamiycine, and
canamycine. The pattern of antibiotic use with their
resistance level at an Indonesian private hospital 2008-
2012 can be observed in Table 5.

The antibiotics which have high resistance levels were
levofloxacin, ceftriaxone, doripenem, ciprofloxacin,
cefotaxime, cefepime, gentamycin, and canamycin. The
highly used antibiotics with high resistance levels
required a policy to prevent the development of
resistance. Seven strategies for antibiotic resistance
prevention, as suggested by Kollef, 2005, include: (1)
Creating formal protocol and guidelines; (2) Hospital
formulary restriction; (3) Use of narrow spectrum
antibiotics; (4) Combination antibiotic therapy; (5) Shorter
courses of antibiotic treatment; (6) Antibiotic
heterogeneity; and (7) Optimizing pharmacokinetic/
pharmacodynamic principles®. There are three strategies
in antibiotic heterogeneity: antibiotic cycling or antibiotic
rotation, scheduled antibiotic changes, and antibiotic
mixing. Antibiotic cycling is a fixed pattern for the
predominant use of antibiotic class or classes, followed by
their repeated removal and reintroduction over time. Its
strategy differs from a scheduled antibiotic change. In a
scheduled antibiotic change, changing of antibiotic is
based on the changing patterns of antimicrobial
sensitivity and is not simply time based. The other
strategy is antibiotic mixing. Antibiotic mixing is a strategy
whereby all or most available antimicrobial classes are
employed to minimize undue presure for the emergence
of resistance from having a single or limited number of
antibiotic class available®.

The most successful strategy to combat antibiotic
resistance is multidisciplinary, involving the cooperation
of the pharmacists, the infection control staff, the nursing
staff, the treating physicians, as well as the microbiology
laboratory and infectious disease consultants. Such
programs should also focus on promoting infection
control practices and employing rational antibiotic
utilization aimed at minimizing future emergence of
resistance .
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Table 5: Pattern of antibiotic use with their resistance
level at an Indonesian private hospital, 2009-2012

No Antibiotics Level of use  Resistance level

(%) (%)
1 Meropenem 14.29 33
2 Levofloxacin 14.29 62
3 Ceftriaxone 10.48 55
4  Ceftazidime 3.81 40
5 Doripenem 3.81 50
6 Moksifloxacin 3.81 33
7 Ciprofloxacin 3.81 64
8 Ethambutol 3.81 -
9 INH 3.81 =
10  Pyrazinamide 3.81 -
11  Rifampicin 3.81 -
12  Fluconazole 3.81 =
13 oropatam ®
14  Cefpirome 2.86 -
15 Cefotaxime 1.90 58
16 Chloramphenicol 1.90 17
17  Clindamycin 1.90 0
18 Metronidazole 1.90 -
19 Teicoplanin 1.90 -
20 Azithromycin 0.95 =
21 Cefepime 0.95 50
22  Cefixime 0.95 33
23  Cefoperazone 0.95 40
0 S o
25 Ertapenem 0.95 =
26  Gentamicin 0.95 60
27  Imipenem 0.95 33
28  Kanamycin 0.95 100
29 Ketoconazole 0.95 =
30 Pyrimethamine 0.95 -
31 Terbinafine 0.95 =
CONCLUSION

Respiratory infection is the most common infection that is
found in sepsis patient. E coli, Streptococcus viridans, and
Candida sp is the most widely isolated organisms that
were detected in septic patients. A policy of antibiotic use
with a high resistance level and a collaboration among
medical doctors, clinical pharmacists, microbiologists and
nurses are needed in order to increase the rational use of
antibiotics and to prevent the development of resistance
in sepsis patients.
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