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Abstract---Background: Infections of K. Pneumoniae are often thought to be associated with higher mortality
rates, this etiology has not been proven to be a clinical prognostic factor of death.

Obijectives: to evaluate the relationship Between age, sex, delay of antibiotics administration, smoking status,
hemoglobin, albumin, Chronic Obstructive Pulmonary Disease (COPD), diabetes mellitus (DM), cardiovascular
disease, Patients Outcome Research Team (PORT) score, antibiotic resistance, Extended-spectrum p-lactamase
(ESBL) strain through treatment length, (Intensive Care Unit) ICU admission indication, and mortality of
community-acquired pneumonia (CAP) patients caused by K. Pneumoniae.

Method: The CAP patients infected with K. pneumoniae in the male and female pulmonology room of Dr. Soetomo
General Hospital, Surabaya, Indonesia from 1 January 2009 to 31 December 2012 were analyzed in a retrospective
cohort. Observed outcomes included treatment length, ICU admission indication, and mortality.

Result: The sample size fulfilling the inclusion was 41 patients. There was a significant correlation between
comorbid COPD (10.000 OR, p = 0.018), DM (0.714 OR, p = 0.040), and PORT score (1.471 OR; p = 0.014)
through ICU outpatient indications. In multivariate analysis, comorbid COPD (p = 0.013) was the most dominant
independent factor through ICU indication care, whereas albumin (p = 0.040) and ESBL germs (p = 0.027) were the
same dominant independent factors for mortality.

Conclusion: There was a relationship between comorbid COPD, DM, and PORT score on ICU indication care in
univariate analysis.
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I. Background
Epidemiology of community-acquired pneumonia (CAP) is not clear because few population-based statistics that

are available. The Center for Disease Center (CDC) combines pneumonia with influenza when collecting morbidity
and mortality data, although they do not combine it when collecting data in hospital*. Overall, the annual incidence of
CAP has a range of 2 to 12 cases per 1000 people, with the highest incidence in infants and elderly®®. Approximately
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10-20% of CAP patients require treatment in the intensive care unit (ICU), where 20-50% of them eventually passes
away*®. Streptococcus Pneumoniae is the most commonly identified pathogen in 20-60% of CAP cases in adults®.

The last 5-year report from several pulmonary centers in Indonesia (Medan, Jakarta, Surabaya, Malang, Makassar)
by taking different materials and methods of microbiological examination obtained sputum examination results as
follows: 45.18% of Klebsiella Pneumoniae, 14.04% of Streptococcus pneumonia, 9.21% of Streptococcus viridans,
9% of Staphylococcus aureus, 8.56% of Pseudomonas aeruginosa, 7.89% of Streptococcus beta hemolytic, 5.26% of
Enterobacter spp, 0.9% of Pseudomonas spp.°. In many Asian countries, K. Pneumoniae is the second most common
pathogen responsible for CAP. Klebsiella pneumonia is gram-negative bacilli that is often involved in severe
infection in community and nosocomial infections’. The germ has proven to be an independent risk factor for
mortality in severe CAP”. Its distribution as a CAP pathogen is uneven worldwide with the highest incidence in
developing countries and in Asia®®.

Klebsiella Pneumoniae is naturally resistant to amino penicillin (ampicillin or amoxicillin), an antibiotic commonly
used as CAP first-line treatment in many developing countries. This has raised serious concerns since recent
multicenter prospective studies in several Asian countries showed that K. Pneumoniae contributed for 15.4% of the
pathogens responsible for hospital-treated CAP, after S. Pneumoniae. Furthermore, resistance appears among gram-
negative bacilli such as extended spectrum B-lactamase (ESBL) thus increasingly recognized as a major public health
problem in developed and developing countries'®™".

In most published studies, the CAP etiology had not been identified as a risk factor of death. Although a specific
CAP etiology, such as K. pneumoniae, is often suspected to be associated with higher mortality rates, this etiology

has not been proven to be a prognostic factor of death®?. Thus this kind of research is needed.

Il. Method
The subjects of this study were CAP patients who were hospitalized in male and female ward of pulmonology

Department at Dr. Soetomo General Hospital, Surabaya, Indonesia with K. pneumoniae sputum cultured treated from
1 January 2009 to 31 December 2012. The inclusion criteria were aged >18 years old, having one or more comorbids
(COPD, DM, or KV) and with or without ESBL strains. Exclusion criteria were pulmonary tuberculosis, lungs
malignant patients, kidney function disorder, liver disease, HIV; and sterile sputum cultures.

The data were collected from April to September 2013. Data obtained from the medical record were recorded and
analyzed their association among age, sex, delay of antibiotics administration, smoking status, Hb, albumin, COPD,
DM, KV, PORT score, antibiotic resistance, ESBL germs through hospitalized length, ICU admission indication, and
mortality. Further analysis of related risk factors was performed using the SPSS (SPSS, Inc., Chicago, IL) with p
<0.05.

I11. Result
The sample size was 41 CAP patients. Statistical analysis of each factor with indicated indications can be seen in

tables 1, 2, 3. Assessing the fit model is to test the overall model whether the model produced is a fit model both
before and after the independent variable is inserted into the model (table 4). When it was known that the regression
model had fit with the data, coefficient value of determination logistic regression model from Nagelkerke's R Square

value was examined (table 5). The coefficient values of each variable were in multiple logistic regression model, wald
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value and significant value. The significant value used as a reference to test the hypothesis. Wald and p values could
be seen in table 6.

Tablel: Correlation of prognostic factors and Indication of care in ICU

Variabel ICU Indication o OR

No Yes

Age

< 65 years Total (%) 25 (89.3) 3(10.7) 0.084 5.208

> 65 years Total (%) 8 (61.5) 5 (38.5)

Sex

Female Total (%) 10 (100.0) 0(0) 0.165 1.348

Male Total (%) 23 (74.2) 8 (25.8)

Smoking

No Total (%) 21 (91.3) 2(8.7) 0.109 5.250

Yes Total (%) 12 (66.7) 6 (33.3)

COPD

No Total (%) 30 (88.2) 4(11.8) 0.018 10.00

Yes Total (%) 3(42.9) 4 (57.1) 0

DM

No Total (%) 20 (71.4) 8(28.6) 0.040 0.714

Yes Total (%) 13 (100.0) 0(0)

Cardiovascular

No Total (%) 28 (82.4) 6 (17.6) 0.606 1.867

Yes Total (%) 5(71.4) 2(28.6)

Hb

<12 Total (%) 10 (100.0) 0(0) 0.165 1.348

>12 Total (%) 23 (74.2) 8(25.8)

Albumin

<3 Total (%) 8 (100) 0(0) 0.318 1.320

>3 Total (%) 25 (75.8) 8(24.2)

ESBL

No Total (%) 28 (82.4) 6 (17.6) 0.606 1.867

Yes Total (%) 5(71.4) 2 (28.6)

Antibiotic resistent

No Total (%) 6 (85.7) 1(14.3) 1.000 1.556

Yes Total (%) 27 (79.4) 7(20.6)

Antibiotics admission length

< 8 hours Total (%) 22 (73.3) 8(26.7) 0.083 0.733

> 8 hours Total (%) 11 (100.0) 0(0)

PORT

<70 Total (%) 16 (100.0) 0(0) 0.014 1.471

>70 Total (%) 17 (68.0) 8(32.0)
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Table 2: Correlation between prognostic factors and mortality

Variable Mortality P OR
No Yes

Age
< 65 years Total (%) 24 (58.5) 4(9.8) 1.000 1.091
> 65 years Total (%) 11 (26.8) 2 (4.9)
Sex
Female Total (%) 10 (24.4) 0 (0) 0.307 0.714
Male Total (%) 25 (61.0) 6 (14.6)
Smoking
No Total (%) 20 (48.8) 3(7.3) 1.000 1.333
Yes Total (%) 15 (36.6) 3(7.3)
COPD
No Total (%) 29 (70.7) 5(12.2) 1.000 0.967
Yes Total (%) 6 (14.6) 1(2.4)
DM
No Total (%) 25 (61.0) 3(7.3) 0.361 2.500
Yes Total (%) 10 (24.4) 3(7.3)
Cardiovascular
No Total (%) 30(73.2) 4(9.8) 0.268 3.000
Yes Total (%) 5(12.2) 2(4.9)
Hb
<12 Total (%) 9 (22.0) 1(2.4) 1.000 1.731
>12 Total (%) 26 (63.4) 5(12.2)
Albumin
<3 Total (%) 5(12.2) 3(7.3) 0.077 0.167
>3 Total (%) 30 (73.2) 3(7.3)
ESBL
No Total (%) 31 (75.6) 3(7.3) 0.051 7.750
Yes Total (%) 4(9.8) 3(7.3)
Antibiotic resistent
No Total (%) 7(17.1) 0(0.0) 0.567 0.800
Yes Total (%) 28 (68.3) 6 (14.6)
Antibiotics admission length
< 8 hours Total (%) 25 (61.0) 5(12.2) 1.000 0.500
> 8 hours Total (%) 10 (24.4) 1(2.4)
PORT
<70 Total (%) 15 (36.6) 1(2.4) 0.376 3.750
>70 Total (%) 20 (48.8) 5(12.2)
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Table 3: Correlation between prognostic factors and LOS

Variable Mortality P OR
No Yes

Age
< 65 years Total (%) 8 (19.5) 20 (48.8) 1.000 0.900
> 65 years Total (%) 4(9.8) 9 (22.0)
Sex
Female Total (%) 5(12.2) 5(12.2) 0.124 3.429
Male Total (%) 7(17.1) 24 (58.5)
Smoking
No Total (%) 7(17.1) 16 (39.0) 1.000 1.138
Yes Total (%) 5(12.2) 3(7.3)
COPD
No Total (%) 10 (24.4) 24 (58.5) 1.000 1.042
Yes Total (%) 6 (4.9) 1(12.2)
DM
No Total (%) 7(17.1) 21(51.2) 0.469 0.533
Yes Total (%) 5(12.2) 8 (19.5)
Cardiovascular
No Total (%) 9 (22.0) 25 (61.0) 0.398 0.480
Yes Total (%) 5(7.3) 4(9.8)
Hb
<12 Total (%) 1(2.4) 9 (22.0) 0.231 0.202
>12 Total (%) 11 (26.8) 20 (48.8)
Albumin
<3 Total (%) 1(2.4) 7(17.1) 0.398 0.286
>3 Total (%) 11 (26.8) 22 (53.7)
ESBL
No Total (%) 10 (24.4) 24 (58.5) 1.000 1.042
Yes Total (%) 2(4.9) 5(12.2)
Antibiotic resistent
No Total (%) 3(7.3) 4(9.8) 0.398 2.083
Yes Total (%) 9 (22.0) 25 (61.0)
Antibiotics admission length
< 8 hours Total (%) 10 (24.4) 20 (48.8) 0.457 2.250
> 8 hours Total (%) 2 (4.9 9 (22.0)
PORT
<70 Total (%) 6 (14.6) 10 (24.4) 0.485 1.900
>70 Total (%) 6 (14.6) 19 (46.3)
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Table 4: Correlation among factors and rehospitalized incidence
-2 Log Likehood

Fit Model Block number =0 Block number =1
ICU Indication 40.472 34.191
Mortality 34.137 24.870
Table 5. Determination coeficient
Fit Model Nagelkerke’s R Square
ICU Indication 0.226
Mortality 0.358

Table 6: Double logistic regression analysis result

Double logistic regression

Variable ICU Indication Mortality
Coeficient Wald p Coeficient Wald p
COPD 2.303 6.118 0.013 - - -
Albumin - - - -2.463 4.200 0.040
ESBL - - - 2.793 4.873 0.027

IV. Discussion
Most patients aged >70 years, smokers and having COPD required treatment in ICU and had higher mortality

than patients without COPD™, Age is one of the most important factors in calculating PORT scores. A high PORT
score in patients with COPD is commonly found in older and men®*. Older age is a predictor of LOS associated with
acute infection and abnormal laboratory results (low PaO2 and albumin, sodium imbalance), severity degree of
clinical signs (low diastolic blood pressure, respiratory acidosis, high fever, decreased consciousness) or other
severity degrees such as pleural effusion, involving multilobar lung abnormalities and a positive blood cultures, or
complications such as empyema requiring drainage and treatment in the ICU™.

The Number of male CAP patients who tends to require ICU treatment are higher and they are also showed a
higher mortality rate than female patients. This difference was consistent with animal and human studies indicating
that fewer women experienced sepsis or died of pneumonia, but this observation was performed on nosocomial
pneumonia. The reasons are still unclear. In animal studies, female hormones are more protective through sepsis™.
Smoking patients with COPD had higher mortality and required more mechanical ventilation than patients without
COPD".

The COPD was a risk factor for the occurrence of CAP and ICU cohorts indicating that COPD was often
reported as comorbid'’. The severity degree of COPD and the use of inhaled corticosteroids increased hospitalization
risk due to CAP episodes. Patients with severe CAP who were treated with low-dose hydrocortisone for 7 days

showed increased output, although the study was terminated earlier due to favorable effects on interim analysis. A
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possible explanation for this finding was an increased adrenal insufficiency up to 60% in patients with severe sepsis
or septic shock. Systemic steroid administration in severe CAP patients might improve pituitary-adrenal axis™.

Hospitalized COPD patients due to CAP were mostly elderly patients. This factor contributed to a high PORT
score™. In hospitalized CAP patients, hypocapnea and hypercapnea were associated with increased need of ICU care
and having high mortality within 30 days'®. Patient with COPD comorbid treated for CAP showed significantly
higher output for ICU care than patients without COPD*".

Patients with hyperglycemia tended to be dehydrated because of osmotic diuresis and many disruptions to
thrombosis and endothelial function, such as slow chemotaxis, phagocytosis disorders, and decreased micro biocidal
capacity. The CAP patients with DM comorbid would recover lately by the factors mentioned above thus it would
extend LOS. Hospitalized patients with glucose >11 mmol/l had a slower oxygen saturation in order to be normal
compared to glucose <11 mmol/l (83% vs 90%), therefore patients experienced longer hypoxemia®. Mild acute
hyperglycemia patients had significantly increased death risk within 90 days and this risk increased if serum glucose
>4 mmol/I®. Hyperglycemia interfered the function of hypoxia-inducible factor 1-alpha which would cause
proteosomal degradation resulting in cellular response due to peptide bonding on discontinuous protein, and the end
result was cell and tissue hypoxia®.

In this study we found 2 patients died due to cardiac event. Inflammation played an important role in the
pathogenesis of coronary artery disease. Increased concentrations of pro-inflammatory cytokines produced by
systemic infection were triggered by endothelial dysfunction, unstable atheroma, and plaque rupture. It could be
estimated that the risk of acute myocardial infarction (AMI) was higher in patients with infections associated with
strong inflammatory responses (such as respiratory infections) than patients with mild inflammatory responses (such
as urinary tract infections). In hospitalized CAP patients, the high levels of pro-inflammatory cytokines were
associated with severe disease. If cytokine levels and inflammatory responses had relationship with airway infections
and AMI, then the incidence of AMI should be increased in patients with severe CAP. This allowed CAP patients
with KV comorbid to have longer LOS and higher mortality due to severe sepsis requiring treatment in ICU%.

In hospitalized CAP patients, anemia was commonly found and associated with increased LOS and mortality.
There was an increase in the manipulation of Hb in hospitalized patients with interventions such as thrombosis
transfusions, recombinant human erythropoietin, and blood substitution. Anemia increased in severe disease and more
common in comorbid and women with poor outcomes. Moderate to severe anemia (Hb < 10 g / dl) was associated
with prolonged LOS and increased mortality within 90 days®.

Hospitalized CAP patients with hypoalbuminemia had high morbidity and mortality. Low albumin serum at
hospital admission time increased complications risk, including empyema, cardiac events, kidney failure, and
nosocomial infections. In addition, low albumin levels were also associated with prolonged LOS, increased care in
ICU, requiring mechanical ventilation, and increased mortality within 30 days®. Albumin played an important role in
maintaining physiological homeostasis, including maintaining normal colloidal osmotic pressure, transporting
endogenous materials, and scavenging oxidants®. Low albumin correlated with nutritional status of patients and it
was a significant risk factor in mortality where albumin <2.2 mg/dl was significantly associated with mortality?.

Antibiotics administration delay was associated with an increased risk of death, and the delay was commonly
found in ESBL groups. Another study showed the elongation of LOS in ESBL-infected cohorts and these findings
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were counterintuitive. A possible explanation was the high mortality in the ESBL could not be a representative
comparison of LOS?. Risk factors for colonization of E. coli and Klebsiella spp. that produced ESBL at the
admission of ICU were age >60 years, comorbid, use of piperacillin-tazobactam and vancomycin in the previous
hospital. Carbapenem was an empirical therapy for patients with ESBL risk?.

Basically, empiric antimicrobial therapy should be appropriate in patients with severe infections, especially those
with septic shock. Treatment factors might contribute to adverse outcomes of resistant pathogens patients. These
factors included decreased effectiveness, increased drug toxicity, improper doses of antimicrobial agent available for
treatment, delayed treatment or absence of microbiologically effective antimicrobials, increased need for surgery and
other procedures resulting from the infection?”. Administration of antibiotics <8 hours from hospital admission was
associated with decreased mortality and LOS among random samples of older patients who did not receive antibiotics
prior to admission®.

A study found that PORT scores predicted hospital mortality in 30 days was relatively good for CAP patients®..
The observational study found that PORT score was an independent factor related to treatment in ICU (OR 5.35, 95%
Cl 1.90-15.06, p = 0.002)%.

V. Conclusion
There was a significant relationship between COPD comorbid, DM, and PORT score through indication of ICU

care. The COPD comorbid was the most dominant independent factor through indication of care in ICU. Albumin and

ESBL germs were the same dominant independent factor for mortality.
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