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Abstract: Background: Empirical antibiotics among outpatients with Lower Respiratory Tract In-
fections (LRTIs) are scarcely allocated in Indonesia. The study aims to evaluate the pathogens caus-
ing LRTIs,  drug sensitivity  test  and the minimum inhibitory concentrations of  90% (MIC90)  of
Cefditoren, Azithromycin, Amoxicillin-Clavulanic Acid, and Cefixime.

Methods: The study was performed in adult outpatients with LRTI that can be expectorated. Pa-
tients with diabetes mellitus, HIV, lung tuberculosis, renal or hepatic failure, and hemoptysis were
excluded. We performed bacterial  culture,  antibiotic sensitivity,  and MIC measurement of four
antibiotics.

Results: There were 126 patients with LRTIs, and 61 patients were eligible for the study. We identi-
fied 69 bacteria. We found Klebsiella pneumonia (n=16; 26.23%), Staphylococcus aureus (n=11;
18%), Pseudomonas aeruginosa (n=8; 13.11%), Acinetobacter baumanii complex (n= 4; 6.55%),
Streptococcus pneumonia (n=3; 4.9%) and others bacteria as causes of LRTI. Testing MIC90 of
Cefditoren and three empiric antibiotics on LRTI found that Cefditoren has a lower MIC of 90 for
K. pneumonia (0.97(2.04) µg.mL-1) and S. pneumonia (0.06(0.00)µg.mL-1) than other antibiotics,
but almost the same as Cefixime ((0.05(0.16)µg.mL-1) and (0.38(0.17)µg.mL-1). MIC90 Cefditoren
for S.aureus (3.18(3.54)µg.mL-1) and P.aeruginosa (9.2(3.53)µg.mL-1) is lower than Cefixime but
higher than Azithromycin and Amoxicillin-Clavulanic acid. Reference data MIC90 of Cefditoren
for LRTI bacteria is lower than the other three oral empirical antibiotics.

Conclusion : In vitro studies of an outpatient LRTI in Surabaya found gram-negative bacteria dom-
inant. Cefditoren can inhibit K.pneumonia and S.pneumonia has a lower MIC90 compared to other
antibiotics. Cefditoren can inhibit gram-negative and positive bacteria causing LRTI.
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1. INTRODUCTION
Lower respiratory tract infections (LRTIs) are among the

most common infectious diseases and as the third cause of
death worldwide [1-4].  LRTIs  lead the  number  one of  the
ten disability-adjusted life-years (DALYs) around the world
[5]. The LRTIs groups consist of community-acquired pneu-
monia  (CAP),  influenza,  acute  bronchitis,  acute  exacerba-
tion of chronic bronchitis (AECB), bronchiolitis, tracheitis,
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and acute exacerbation bronchiectasis [4, 6]. Prevalence and
cause of LRTI in high-income countries (HICs) may differ-
ent from low-middle income countries (LMICs) [7].

Pneumococcal pneumonia is the most prevalent of micro-
bial cases [8]. Common bacterial pathogens causing pneumo-
nia  include  Streptococcus  pneumonia,  Staphylococcus  au-
reus, Klebsiella pneumonia, and Haemophilus influenza [6].
A  study  conducted  in  11  Asian  countries  found  S.  pneu-
monia, H. influenza, M. catarrhalis, S. aureus, and K. pneu-
monia as major respiratory infection pathogens [9]. The mi-
crobial  agents  of  LRTIs  etiology and antibiotic  sensitivity
profiles differ in each region or country [10]. The epidemio-
logical features in each country are the most influential fac-
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tors in developing the local protocols and guidelines for diag-
nosis  and  treatment,  microbial  investigation  policy,  and
antibiotics  use  [3,  7].

Acute condition of LRTIs caused by a bacterial infection
in the respiratory tract is one of the most frequent empirical
antibiotic use needs [4, 11]. Microbial evaluations for outpa-
tients LRTIs in Indonesia are rarely checked due to unfeasi-
bility,  cost  efficiency,  the  difficulty  of  sputum  collection,
and diagnostic access limitation [12]. Antibiotic MIC values
in the hospital are not routinely performed except for specif-
ic purposes [13]. This study aims to know the pathogens that
cause  LRTI  in  outpatients,  their  antibiotics  susceptibility,
and MIC of oral empirical antibiotics in the community sett-
ing such as Cefditoren, Azithromycin, Amoxicillin-Clavulan-
ic Acid, and Cefixime.

2. MATERIALS AND METHODS

2.1. Study Design and Ethical Approval
We performed a cross-sectional observational study on

adult patients admitted to the pulmonary clinic with LRTI.
We collected patient data from Universitas Airlangga Hospi-
tal, a secondary referral and academic hospital in Surabaya,
Indonesia.  This  study  has  been  approved  with  a  letter
on—153/KEP/2019 by the ethical committee of Universitas
Airlangga  Hospital,  Surabaya,  Indonesia.  The  study  com-
plies with the Declaration of Helsinki (Ethical Principles for
Medical Research Involving Human Subjects version 2013)
[14].

2.2. Subjects
The subject was gathered from outpatients in the pulmo-

nary clinic of Universitas Airlangga Hospital  from July to
November 2019. The study's inclusion criteria included all
outpatients aged 18 years or above with LRTI who can ex-
pectorate the sputum. We recruited patients with the diagno-
sis  of  LRTI  as  samples  studies.  The  clinical  symptoms of
LRTI are cough with purulent sputum, fever, ronchi, leuko-
cytosis without infiltrating in the chest radiograph. We ex-
cluded samples from patients with diabetes mellitus,  HIV,
active lung tuberculosis, renal or hepatic failure, hemopty-
sis, refused to join the study, and received oral antibiotics 14
days before hospital admission. We performed random sam-
pling.

2.3. Microbiological Evaluation
The sputum samples were collected before the patients

got an empirical antibiotic. Direct sputum was collected in
sterile  pots  and  tested  for  microbiological  evaluation.  In
terms  of  good  quality,  the  eligible  sputum  where  it  con-
tained >25 granulocytes and <10 squamous epithelial cells
(SECs)  per  low-power  field  (x10)  [15].  Accepted  sputum
was considered to perform the bacterial culture and antibiot-
ic sensitivity test and MIC90 evaluation. We exclude contami-
nants and other bacteria in this study.

2.4. Antimicrobial Susceptibility Test
We assessed the drug susceptibility according to avail-

able antibiotics in the hospital, including Ceftriaxone, Cef-
tazidime, Ampicillin-Sulbactam, Meropenem, Gentamycin,
Cotrimoxazole,  Ciprofloxacin,  Levofloxacine,  Chloram-
phenicol,  Erythromycin,  and  Clindamycin  using  the  stan-
dard broth microdilution method with VITEK 2 Compact.
We defined it as good sensitivity to antibiotics due to bacte-
ria if the score of more than 70% bacteria is still sensitive to
the antibiotics.

Minimum  inhibitory  concentrations  of  90%  (MIC90)
were  determined  using  the  standard  broth  microdilution
method following the Clinical and Laboratory Standards In-
stitute (CLSI) guidelines. MIC90  was performed for Cefdi-
toren, Azithromycin, Amoxicillin-Clavulanic Acid, and Ce-
fixime.  Examination  MIC90  of  Cefixime,  Azithromycin,
Amoxicillin-Clavulanic  Acid  using MIC test  strip  for  An-
timicrobial  Susceptibility  Testing  (Liofilchem  Srl,  Via
Scozia, Zona Industriale, Italy). Examination MIC90 of Cefdi-
toren  using  microdilution  (Cefditoren  Sodium  6WS  –  62,
Meiji Seika Pharma, Tokyo, Japan).

2.5. Statistical Analysis
We used  Microsoft  Excel  2016  and  SPPS IBM 23  for

the analysis  and performed the data  in  tables  (Tables  1-3)
and graphics. It presents according to the number of patients
and bacteria. The drug sensitivity showed according to the
percentage  of  each  bacteria  that  is  still  sensitive  to  each
antibiotic.  We  present  the  MIC90  data  according  to  the
mean and standard deviation. We performed the number of
bacteria above cut-off MIC90 (µg.mL-1) in percentage and
compared each of four antibiotics. We figure the percentage
of the antibiogram in the tetragonal diagram according to the
most bacteria in the study.

3. RESULTS

3.1. Samples of the Study
This study found 126 patients diagnosed with LRTI, and

sixty-one patients were eligible for the research. Other pa-
tients were excluded from the study, as presented in (Fig. 1).
Among patients with an average age of 54.59 ± 13.10 years
old, females were 55.73%.

3.2.  Pathogen  Characteristics  and  Antimicrobial  Sus-
ceptibility

Sixty-nine  bacterial  isolates  were  collected  from  six-
ty-one patients. The identified causative agents and drug sen-
sitivity  tests  are  shown  in  Table  2.  Forty-two  bacteria
(60.87%) were identified and can be analyzed according to
which  most  five  microorganisms  were  grown  (Klebsiella
pneumonia,  Staphylococcus  aureus,  Pseudomonas  aerugi-
nosa,  Acinetobacter baumanii  complex,  and Streptococcus
pneumonia).
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Table 1. Characteristics of patients and bacteria.

- Male Female Total Bacteria
Patients (N= 28) (N= 33) (N= 61)

Single Bacterium 26 27 53 (86.88%)
Double Bacteria 2 6 8 (13.11%)
Type of Bacteria (N=30) (N=39) (N=69)

Klebsiella pneumonia (gram-negative) 7 9 16
Staphylococcus aureus (gram-positive) 3 8 11

Pseudomonas aeruginosa (gram-negative) 3 5 8
Acinetobacter baumanii complex (gram-negative) 2 2 4

Streptococcus pneumonia (gram-positive) 1 2 3
Contaminant bacteria 9 4 13

Other bacteria 8 6 14

Table 2. Type of bacterial and drug sensitivity test in LRTI.

- N Ceftriaxone Ceftazidime
Ampicillin
- Sulbac-

tam
Meropenem Gentamycin Cotrimoxazole Ciprofloxacin Levofloxacin Chloramphenicol Erythromycin Clindamycin

Klebsiella pneu-
monia

16 100 93 100 93 100 93 86 - - - -

Staphylococcus
aureus

11 - - - - 100 90 90 90 - 100 100

Pseudomonas
aeruginosa

8 - 100 - 100 100 - 50 - - - -

Acinetobacter
baumanii com-

plex

4 25 100 100 100 100 100 100 - - - -

Streptococcus
pneumonia

3 - - - - - - - 100 33 100 100

Note: Number of sensitivity in %. Good sensitivity if ≥70%. Minus (-) means not available.

Table 3. MIC90 of oral empirical in LRTI.

- N Value Cefditoren Azithromycin Amoxicillin – Clavulanic Acid Cefixime

Klebsiella pneumonia 16

Mean(SD) 0.97(2.05) 4.37(2.45) 2.47(0.81) 0.05(0.02)
Ref.MIC90 218 1619 1618 3218

Under Ref.MIC90 14(87.5%) 16 (100%) 16 (100%) 16(100%)

Staphylococcus aureus 11

Mean(SD) 3.82(3.45) 0.95(0.55) 0.82(0.55) 7.73(5.26)
Ref.MIC90 120,21 3218 118,20 1620

Under Ref.MIC90 5 (45.5%) 11 (100%) 10 (90,9%) 9 (81.8%)

Pseudomonas aeruginosa 8

Mean(SD) 7.25(2.12) 3.31(4.05) 1.09(2.8) 27.38(27.21)
Ref.MIC90 No data22 No data22 No data22 No data22

Under Ref.MIC90 NA NA NA NA

Acinetobacter baumanii complex 4

Mean(SD) NA NA NA NA
Ref.MIC90 NA22 NA22 NA22 NA22

Under Ref.MIC90 NA NA NA NA

Streptococcus pneumonia 3

Mean(SD) 0.06(0.00) 0.42(0.29) 0.02(0.00) 0.40(0.18)
MIC90 ≤0.0611 0.2522 ≤0.0611 111

Under Ref.MIC90 3 (100%) 2 (66.6%) 3 (100%) 3 (100%)
Note: MIC90 in (µg.mL-1); ND: Not available; Ref.: Reference
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Fig. (1). Sample of the study.

4. DISCUSSION

4.1. Bacterial Causes of LRTI
Acute bronchitis is often caused by viral. Sputum isola-

tion  of  acute  exacerbation  of  chronic  bronchitis  patients
found about 50% bacteria existing. While in most cases of
outpatients with CAP, there is no microbiological examina-
tion [11].

Bacteria  that  cause  LRTI  are  different  each  time  and
area.  In  this  study  (see  Fig.  1),  we  found  K.pneumonia
(26.23%), S.aureus (18%), P.aeruginosa (13.11%), A.bau-
manii complex (6.55%), S.pneumonia (4.9%), and other bac-
teria as causa of LRTI. In Japan, the bacteria causes of LRTI
are H.influenza, S.pneumonia, M.catarrhalis, P.aeruginosa,
S.aureus, and atypical bacterias [16]. H.influenza was found
in  70%  of  acute  exacerbation  of  chronic  bronchitis  [17].
There was no H.influenza and M.catarrhalis as pathogens in
LRTI cases in our study. This data was almost the same as a
study in Nigeria in 2002-2005 that found the most prevalent
single  pathogen  was  K.pneumonia  (38%),  P.aeruginosa
(8.7%),  and  S.pneumonia  (7.3%)  [18].

On the  other's  hand,  an  in  vitro  study of  a  multicenter
surveillance study of the Asian Network for Surveillance of
Resistant Pathogens (ANSORP) in 11 Asian countries dur-
ing 2000–2004 in 1025 non-duplicate isolates of respiratory
tract pathogens found different results. They were isolated
bacteria like S.pneumoniae (n=602; 58.7% with 53.0% peni-
cillin nonsusceptible), S.aureus (n=132; 12.8% with 65 me-
thicillin-susceptible S.aureus (MSSA) and 67 MRSA), K.p-
neumonia (n=102; 9.9%), M.catarrhalis (n=102; 9.9%), and

H.influenza  (n=87;  8.4%)  [9].  This  study  is  also  different
from our results.

In Europe, S.pneumonia and H.influenza were the preva-
lent cause of CAP [12]. While P.aeruginosa, A.baumannii,
K.pneumonia,  S.aureus,  and  S.pneumonia  are  the  leading
cause  of  HAP  (Hospital  Acquired  Pneumonia)  in  Europe
[19].  Our study may do the same with pathogen causes in
the research of HAP in Europe.

A study in Fujian, China, found that 37.73% were non--
pathogenic causes and 25.42% with double microorganisms
[20]. A survey in Enugu found polymicrobial in 3.7%. Mix
S.aureus  with  other  bacteria  was  higher  in  this  study;  this
was different from Uzoamaka et.al. They report that K.pneu-
monia and P.aeruginosa were the prevalent combinations of
multi-bacteria in LRTI [10].

Gram-negative bacteria are dominant in our study, about
two-thirds of the cases (see Table 1). The result was differ-
ent from other studies in 11 Asian countries (Korea, China,
Hong  Kong,  India,  Malaysia,  Philippines,  Singapore,  Sri
Langka, Taiwan, Thailand, and Vietnam) that exclude Indo-
nesia. All 11 countries report that gram-positive pathogens
are dominated [9]. Another study shows that 11% of bacte-
ria gram-negative causes CAP [21].

4.2. Bacteria and Drug Sensitivity Test
K.pneumonia is a common microorganism found in our

study (21.73%) with double microorganisms. A multicenter,
prospective, randomized study by Fogarty et al. reported a
lower case of K.pneumonia as 2.3% causa of CAP [22]. The
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Asian Network for Surveillance of Resistant Pathogens (AN-
SORP) surveillance  study reports  10% of  K.pneumonia  in
11  countries  in  Asia,  excluding  Indonesia  [9].  A  study  in
Enugu  reports  cases  of  K.pneumonia  in  49.9% of  patients
with LRTI [10]. All antibiotics are sensitive to K.pneumo-
nia,  according  to  the  drug  sensitivity  test  in  this  study.
(Table 2) Ceftriaxone, Ceftazidime, Ampicillin –Sulbactam,
Meropenem,  Gentamycin,  Cotrimoxazole,  and
Ciprofloxacin are still potent to destroy K.pneumonia. Males
are similar to females to get K.pneumonia infection; this re-
sult  was  inconsistent  with  other  studies.  Some studies  say
that  male  is  more  frequent  and  others  report  the  opposite
[23].

S.aureus is a gram-positive bacterium; we found 15,94%
in LRTI. Fogarty et al. found that 9.2% of S.aureus as caus-
es of CAP [22]. Other 11 countries in Asia report 6,3% S.au-
reus as causes of LRTI [9]. We found that S.aureus was the
most  mixed  bacteria  in  LRTI  samples  (n=6/8,  75%).  We
found  combination  of  S.aureus  with  K.pneumonia  (n=2),
P.aeruginosa (n=2), Morganela morganii (n=1), and Acine-
tobacter  haemolyticus  (n=1).  We  found  that  Gentamycin,
Cotrimoxazole, Quinolones, Macrolides inhibited S.aureus
growth.  Females  are  predominant  to  get  an  infection  with
S.aureus than males in our study.

P.aeruginosa is an aerobic gram-negative bacteria associ-
ated with a broad spectrum of respiratory infections. Almost
P.aeruginosa infection occurs in a healthcare setting, includ-
ing patients in the intensive care unit (ICU), nosocomial in-
fection [24], and cystic fibrosis [25]. We found that P.aerugi-
nosa  is  the  third  bacterium  that  causes  outpatients  LRTI
(11.59%). Other reports that P.aeruginosa only 0-5% is the
cause of CAP [21]. These bacteria infections can be treated
with minimal therapeutic options caused by multiple-drug re-
sistance [26], so challenging to treat [27]. These bacteria can
form biofilms and usually develop acquired resistance to an-
tipseudomonal antibiotics (Penicillins, Cephalosporins, Car-
bapenems,  Fluoroquinolones,  and  Aminoglycoside)  [24].
Our  study  found  that  Ceftazidime,  Meropenem,  and  Gen-
tamycin  are  sensitive  to  eliminating  P.aeruginosa,  but
Ciprofloxacin  has  to  limit  action.  We  did  find  literature
about MIC90 of P.aeruginosa for Cefditoren, Azitromycin,
Amoxicillin-Clavulanic Acid, and Cefixime [28].

A.baumanii complex is an aerobic gram-negative bacte-
ria, coccobacillus in shape, which usually causes nosocomial
pulmonary infection in the Intensive Care Unit (ICU). This
bacterium's characteristic is persistence in the environment.
Therefore, it can develop antimicrobial resistance to almost
all antibiotics [26]. In this in vitro study, we found that Cef-
tazidime, Ampicillin–Sulbactam, Meropenem, Gentamycin,
Cotrimoxazole, and Ciprofloxacin are still potent to inhibit
A.baumanii complex.

S.pneumonia is a common cause of LRTI with the differ-
ence in antibiotic resistance in each country. In a worldwide
surveillance study, penicillin resistance for S.pneumonia in
South Africa (66%), Asia-Pacific (47.3%), the Middle East
(44.1%),  North America (42.1%),  Latin America (37.9%),
and  Europe  (27.9%)  [29].  A  study  in  Italia  found  S.pneu-

monia (n=965) as a 38% cause of LRTI [30]. S.pneumoniae,
S.pyogenes, and H.influenzae are natural bacterial pathogens
as part of normal flora in humans [31].

In our study (see Fig. 1), S.pneumonia was not the most
prevalent  cause  of  bacterial  LRTI  (4,34%).  Fogarty  et  al.
found  that  S.pneumonia  15.7%  causes  CAP  [22];  other
studies found a higher 28.3% [32]. Young et al. report 53%
LRTI caused by S.pneumonia  [9]. S.pneumonia  is also the
most  bacteria  responsible  for  LRTI  in  Spain.  Our  study
found no result of penicillin resistance; this was the differ-
ence with other studies that 29.2% of S. pneumonia were re-
sistant  to  penicillin  [33].  S.pneumonia  is  still  sensitive  to
Levofloxacin or Macrolide in this research. Data from Euro-
pean  Antimicrobial  Resistance  Surveillance  Network
(EARS-Net) in Italy in 2011 show that S.pneumonia is resis-
tant to macrolides (30%) and penicillin (5-10%) [34].

4.3. Oral Antibiotics for LRTI
According  to  the  WHO  (World  Health  Organization),

the appropriateness of antibiotics in LRTI is defined as cost--
effectiveness, which maximizes the clinical improvement ef-
fects while minimizing drug-related toxicity and the develop-
ment of antimicrobial resistance [35]. Empirical antibiotics
for  community-acquired  pneumonia  currently  include  be-
ta-lactams, macrolides, and new broad-spectrum fluoroqui-
nolone [36]. Third-generation cephalosporins were common-
ly prescribed is Cefixime. Amoxycillin-Clavulanic acid and
penicillin are the most commonly used, while Azithromycin
is a macrolide used to treat LRTI [37]. Oral cephalosporin is
divided  into  three  subgroups,  according  to  MIC50 against
S.pneumonia.  Cephalosporins with MIC50 <0.1 mg.L-1  in-
cludes Cefditoren, MIC50 0.2-1.0 mg.L-1 include Cefixime,
and MIC >1.0 mg/l include Cefadroxil [38].

4.3.1. Cefditoren

Cefditoren  is  a  new  oral  cephalosporin  3rd  generation
with a broad spectrum against gram-positive and gram-nega-
tive bacterias [33]. This antibiotic has been approved by the
Food and Drug Administration (FDA) since September 2001
[39]. Invitro's study showed that Cefditoren has potential ac-
tivity against  the most  familiar  respiratory tract  pathogens
[9], including pneumococci (penicillin-susceptible, interme-
diate,  and resistant)  [36],  beta-lactamase-producing Enter-
obacteriaceae. In addition, Cefditoren is more potent to kill
H.influenzae  2-fold  than  Cefixime  and  8-to  16-fold  than
Amoxicillin-Clavulanic acid [40]. Cefditoren also had good
potency  against  M.cataralis  better  than  other  cephalos-
porins,  including  Cefixime  [9].

Cefditoren has a broad spectrum against gram-positive
and gram-negative bacteria, with high susceptibility to S.p-
neumonia, including drug-resistant strains, H.influenza, M.-
catarrhalis, S.pyogenes, K.pneumonia, and methicillin-sus-
ceptible strains of S.aureus (MSSA) [35, 36].

Young et al. reported that K.pneumonia was inhibited by
cefditoren at ≤2 µg.mL-1 [9]. We found 87.5% of Cefditoren
have MIC90 ≤2 µg.mL-1 for K.pneumonia. Cefditoren is po-
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tent  against  methicillin-susceptible  S.aureus  [39,  40].  We
found that 45.5% cefditoren has MIC90 ≤1 µg.mL-1 for S.au-
reus. Cefditoren does not inhibit P.aeruginosa and atypical
pathogens,  including  Chlamydia  pneumonia,  Mycoplasma
pneumonia, and Legionella sp [39]. The eradication rate of
Cefditoren for S.pneumonia is 93.8-95.7%, and the overall
eradication rate for CAP was 80-85.7% [32, 41]. All of S.p-
neumonia  in  this  study  were  sensitive  to  Cefditoren  with
MIC90  ≤0.0625  µg/ml.  Cefditoren  has  potential  action  in
mild to moderate bacterial LRTI [39] in an outpatient setting
[31]. MIC90 of Cefditoren was the lowest against S. pneumo-
niae of all comparator drugs (Cefixime, Amoxicillin-Clavu-
lanic  acid,  and Azitromycin)  at  study in  Italy  [30].  Cefdi-
toren has the lowest cut-off sensitivity of MIC90 compared
with  Azithromycin,  Amoxicillin-Clavulanic  acid,  and  Ce-
fixime in each of the five bacteria in LRTI (see Table 3).

4.3.2. Azithromycin
Azitromycin is a newer macrolide, and it can be an alter-

native empirical antibiotic for atypical bacteria or in the case
of hypersensitivity and low pneumococcal macrolide resis-
tance [42]. Azitromycin is recommended for those who have
an  allergy  to  penicillins  [6].  However,  the  superiority  of
Azithromycin to Amoxycillin or Amoxyclav is unclear evi-
dence in managing acute LRTI. Azithromycin more effec-
tively treats LRTI with lower adverse effects than Amoxy-
cillin or Amoxycillin-Clavulanic Acid [43]. Azithromycin al-
so has complementary actions such as decreased inflammato-
ry  responses,  high  tissue  penetration,  and  acts  on  the  im-
mune  system  [6].  Azithromycin  is  modified  from  Ery-
thromycin with an expanded spectrum of activity, so it im-
proves  tissue  pharmacokinetic  characteristics  [44].  We
found  all  Azithromycin  sensitive  to  K.pneumonia  with
MIC90  ≤16  µg/ml.  All  of  Azithromycin  kill  S.aureus  by
MIC90  ≤32  µg.mL-1  in  this  study.  No  data  MIC90  of
Azithromycin  against  P.aeruginosa  or  Acinetobacter  bau-

manii  complex,  according to  European Committee  on  An-
timicrobial Susceptibility Testing (EUCAST) [28]. Approxi-
mately  30% of  S.pneumoniae  is  resistant  to  macrolides  in
the  world  [31].  We  found  all  of  S.pneumonia  sensitive  to
Erythromycin  (see  Table  2),  but  only  66.6%  of  Azithro
mycin  have  MIC90  <0.25  µg.mL-1  for  S.pneumonia  (see
Table 3).

4.3.3. Amoxicillin - Clavulanic Acid
Amoxicillin is a preferred antibacterial choice for initial

empiric therapy in outpatients with LRTI [6]. We found (see
Table 3) Amoxicillin-Clavulanic acid potent against K.pneu-
monia; 100% of these antibiotics have MIC lower than each
cut-off  MIC90  (16  µg.mL-1)  [35].  Amoxicillin-Clavulanic
acid  is  powerful  against  methicillin-susceptible  S.aureus
[40]. This was also seen in this study; all of these antibiotics
have MIC lower than cut-off MIC90 (1 µg.mL-1) [35, 40].
No  data  of  MIC90  against  P.aeruginosa  and  A.baumanii
complex  [28].  Both  bacteria  are  uncommon  in  outpatient
with LRTI [24, 26].  Amoxicillin-Clavulanic acid is potent
against  S.pneumonia,  we  found  (Table  3)  that  all  of  these
antibiotics  have  MIC  lower  than  cut-off  MIC90  (≤0.0625
µg.mL-1) [9].

4.3.4. Cefixime

Cefixime  is  an  oral  cephalosporin  3rd  generation  with
good activity against almost all enterobacteria. Still, it has
light activity against Staphylococcus and pneumococci peni-
cillin-resistant  and  much  lower  action  than  other  oral
cephalosporins  for  other  streptococci  [45].  Cefixime  has
good activity  and a  broad spectrum against  gram-negative
but less action for gram-positive [38]. Almost newer third--
cephalosporins  has  MIC50  >32mg/l,  including  Cefixime
[45]. The eradication rate of Cefixime for acute exacerbation
of chronic bronchitis is 78%, lower than Amoxicillin-Clavu-
lanic Acid (82%) [17].

Fig. (2). Antibiogram of LRTI (MIC90 in µg.mL-1).(A higher resolution / colour version of this figure is available in the electronic copy of
the article).
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We found  100% of  Cefixime  has  MIC90  ≤32  µg.mL-1

for K.pneumonia. We found 81.81% Cefixime have MIC90
≤1  µg.mL-1  for  S.aureus.  No  data  MIC90  of  Cefixime
against  P.aeruginosa  and  A.baumanii  complex  [28].  The
eradication rate of Cefixime for S.pneumonia was 100% in
this study with MIC90 ≤1 µg.mL-1.

Fig. 2 shows the five bacterias that cause LRTI and the
spectrum  of  four  empiric  oral  antibiotics  in  MIC90
(µg.mL-1). The Cefditoren spectrum can cover almost all bac-
terias that cause LRTI, both gram-positive and negative. The
MIC90 ranges of Azithromycin and Amoxicillin - Clavulan-
ic Acid were nearly identical for S.aureus and P.aeruginosa,
but the MIC90 was higher for K. pneumonia. Although the
MIC90 of Cefixime was lower against  K. pneumonia  than
the other three antibiotics, Cefixime's MIC90 was the high-
est against S.aureus, P.aeruginosa. Antibiotics with an MIC
90 value means that they are close to killing all specific bac-
teria and can be classified as empiric drugs with limited ac-
cess. Antibiotics based on MIC data help reduce the empiric
selection of resistant antibiotics, but further research is need-
ed [13].

The limitations of this study are not large samples. We
only checked four antibiotics that were ready in Indonesia
and not include fluoroquinolone in MIC measurement. Mea-
surements of MIC for four antibiotics are used with different
methods that might differ the result.

CONCLUSION
We  received  more  than  two-thirds  of  the  bacteria  that

cause outpatient LRTI is composed of five bacteria. Gram-
negative predominates in more than two-thirds of cases (K.
pneumonia,  P.  aeruginosa,  and A.baumanii  complex),  fol-
lowed by gram-positive (S.aureus and S. pneumonia). The re-
sults of the antibiotic sensitivity test showed that K. pneu-
monia, P.aeruginosa, and A.baumanii complex were still sen-
sitive to Ceftazidime, Meropenem, Cotrimoxazole and Cotri-
moxazole. S.aureus and S. pneumonia are still susceptible to
Levofloxacin, Erythromycin, and Clindamycin. Cefditoren
has an action against both gram-positive and negative LRTI--
causing bacteria. As new oral antibiotics in Indonesia, Cefdi-
toren demonstrated potent activity against S.pneumonia with
lower MIC90 compared with Azithromycin,  Amoxicillin--
Clavulanic Acid, and Cefixime for outpatient LRTI in this
study.

LIST OF ABBREVIATIONS

CAP = Community-Acquired Pneumonia
LRTI = Lower Respiratory Tract Infection
MIC = Minimum Inhibitory Concentration
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