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Introduction: Pneumonia Severity Index (PSI) and CURB-65 rule for community acquired
pneumonia (CAP) have been developed to stratify patients based on mortality. Lack of a risk
stratifying score like PSI or CURB-65 can lead to significant delay in starting treatment. This study
was conducted to find out the ability of CURB-65 score and PSI to predict clinically relevant
outcomes. Methods: 78 patients diagnosed as CAP admitted to a tertiary care hospital were
enrolled into the study. Detailed clinical history was noted and CURB-65 and PSI scores were given
with the help of a structured questionnaire in <24 hours of admission. The patients were revisited at
day 3 and at discharge and data collected. Results:Out of 78 patients included in the study, 60 were
males and 18 were females. Of the 78 patients, 14 died accounting for aninhospital mortality of
17.94%. Mortality in the mild, moderate and severe groups of CURB-65 were 0%, 16.7% and
47.8% respectively. Mortality in the mild, moderate and severe groups of PSI were 1.8%, 50% and
80% respectively. Area under the curve (AUC) for CURB-65 and PSI in terms of in hospital mortality
were 0.935 and 0.920 respectively. Conclusion: The CURB-65 and PSI scores correlated well with
mortality and other severity indicators. The CURB-65 has a better discriminatory power than PSI
inour study. Because of its simplicity in addition to its better discriminatory power than PSI, CURB-
65 may be better suited as a severity scoring system in CAP.
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Introduction
Pneumonia is an inflammation of the lung tissue due
to an infectious agent. Community acquired
pneumonia (CAP) refers to pneumonia acquired
outside of hospital or extended care facilities. CAP
have an incidence of about 20% to 30% in
developing countries ascompared to 3% to 4 % in
developed countries[1]. The incidence varies
markedly with age, being much higher in the
extremes of age [2].

The causative agent in CAP is often difficult to
establish. Even after extensive investigations; aetio-
logical confirmation was achieved in not morethan
45% to70% of patients [3]. Streptococcus
pneumoniae is the most commonly isolated
pathogen responsible for 35% of patients. It is
followed by Klebsiella pneumonia (22%),
staphylococcus aureus (17%), mycoplasma (15%),
Escherichia Coli (11%), beta hemolytic streptococci
(7.5%) and other gram negative bacteria (9%) [4].
The morbidity and mortality levels vary significantly
with the severity of the disease. CAP is one of the
commonlife threatening infections, which results in
deaths mostly in the developing countries [5]. The
mortality in a study of CAP reported by Bansal et al
[4] in India is 11 percent. The symptoms of CAP can
range from mild to severe. The commons symptoms
arefever (95.1%) followed by cough (75.7%) and
breathlessness (65%) [6].

The knowledge of relevant prognostic factors might
be useful for early identification of patients at high
risk who requires intensive treatment. Prognostic
scoring systems, such as pneumonia severity index
(PSI) and the CURB-65 rule for CAP have been
developed to address these issues. The most widely
studied predictive model in CAP is the PSI score
developed in USA. It is based on 20 variables that
are used to derive a score which enables patient to
be stratified in to five, risk categories [figure 2] The
major limitation of PSI is the complexity involved in
the calculation of the score. The CURB-65 score is
based on the clinical information available at initial
hospital assessment [figure 1]. This enables
patients to be stratified according to increasing risk
of mortality. However, the major deficiency of the
CURB-65 approach is that it does not generally
account for comorbid illness. Even though most of
the burden in terms of mortality and morbidity
occurs in under developed countries, not enough
studies are availableto study the factors associated
with an adverse prognosis of CAP in this region.

Our study aims to test the validity of PSI and CURB-
65 severity scoring systems in CAP in an Indian
setting in a tertiary care hospital.

Materials and Methods
Study setting: Department of Pulmonary Medicine,
Government Medical College, Thiruvananthapuram,
Kerala, India

Study design: Prospective observational cohort
study.

Study population: Patients who fulfilled the criteria
for CAP and admitted in the department of
Pulmonary Medicine, Government Medical College,
Thiruvananthapuram, Kerala, India.

Study period: 1 year.

Inclusion criteria

Study methodology: The patients were admitted
at the discretion ofattending Pulmonologist and
empirical antibiotics started according to the
hospital guidelines. The antibiotics were changed
according to the blood and sputum culture reports if
required. The need for ICU admissionand also the
need for mechanical ventilation were decided by the
concerned Pulmonologist according to the hospital
guidelines.

78 patients were included in the study. They were
evaluated with a structured paper based
questionnaire within 24 hours of admission (visit1)
and were scored with CURB-65 and PSI. Clinical
details were obtained at 72 hours of admission (visit
2) and then at discharge or death (visit 3). During
these visits clinical status, need for ICU admission
and mechanical ventilation and mortality noted. The
patients were divided into mild, moderate and
severe groups based on CURB-65 and PSI according
to guidelines, by the primary investigator.
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Subjects of age 12 years and above.

CAP diagnosed based on CXR lesion consistent
with consolidation and any two out of
fever,cough, breathlessness and pleuritic type
chest pain.

Exclusion criteria:

Pulmonary Tuberculosis

Hospital acquired pneumonia

HIV positive patients

Patients on cancer chemotherapy
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Those with CURB-65 scores 0 and 1 were grouped
mild, 2 as moderate and scores 3,4 and 5 as severe.
CAP patients with PSI risk class I, II, III were
grouped as mild, PSI risk class IVas moderate and
risk class V as severe.

Statistical analysis: Data was coded and entered
in Microsoft Excel and statistical analysis was
performed using Epiinfo software and SPSS
(version10.0).Descriptive statistics of
sociodemographic and clinical variables included
frequencies, percentages, means and standard
deviations. Receiver operating characteristic curves
were calculated to evaluate how well the scores
discriminated between patients who survived CAP
and those who died, values for other parameters
like need for ICU care and mechanical ventilation
were also determined. The area under the curve
(AUC) and 95% confidence intervals were obtained.
A two-tailed p-value <0.05 was considered
statistically significant.

Ethical Considerations: Clearance from the
institutional ethical committee was obtained prior to
the study. All the study participants weregiven
subject information sheet along with a verbal
briefing about the study and those who gave their
written consent were only included in the study. At
most care was taken to see that no personal
identifiers in any form pertaining to the study
participants were disclosed at any stage of this
study

Scoring systems used

CURB-65 SCORE
Initial Description

C Mental confusion

U Blood Urea > 7mmol/L

R Respiratory rate >=30/min

B Low Blood pressure 

Diastolic blood pressure<60mmHg 

Systolic blood pressure > 90 mmHg

65 Age>=65

PSI SCORE
Characteristic Points Assigned

Demographic Factor

Age

Men 

Women 

Nursing home resident

Age (yr) 

Age(yr)-10 

+10

Coexisting illness

Neoplastic disease 

Liver disease

+30 

+20

Congestive heart failure 

Cerebrovascular disease 

Renal Disease

+10 

+10 

+10

Physical- examination findings

Altered mental status 

Respiratory rate> 30 /min 

Systolic blood pressure < 90 mm Hg 

Temperature< 35oC or > 40oC 

Pulse > 125/min

+20 

+20 

+20 

+15 

+10

Laboratory and Radiographic Findings

Arterial pH<7.35 

Blood urea nitrogen >30mg/dl(11 mmol/liter) 

Sodium<130mmol/liter 

Glucose > 250 mg/dl(14mmol/liter) 

Haematocrit <30% 

PaO2<60mm Hg or Oxygen saturation <90% 

Pleural effusion

+30 

+20 

+20 

+10 

+10 

+10 

+10

Risk Low Low Low Medium High

Class I II III IV V

Score <51 51-70 71-90 91-130 >130

Results
Table-1: showing sex distribution and mean
age.

Sex N Age In Years

Mean SD

Female 18 58.28 10.71

Male 60 57.52 17.06

Total 78 57.69 15.76

In our study, out of 78 patients diagnosed with CAP,
60(76.92%) were males and 18(23.07%) were
females [Table 1]. The mean age was 57.69 years.
The maximum number of patients, 24(30.7%) were
in the age group of 61-70 years followed by 23
patients (29.4%) in the 41-50 year age group. Only
34(43.58%) patients were below 50 years of age.
44(56.41%) patients were above 50 years of age.

Table-2: Showing the patient distribution for
mild, moderate and severe groups of CURB-65
CURB -65 n Inhospital mortality Mechanical ventilation ICU ADM

n % n % n %

Mild 370 0 0 0 0 0

Moderate 183 16.7 3 16.7 7 38.9

Severe 2311 47.8 9 39.1 16 69.6

p <0.001 <0.001 <0.001

ICU ADM-ICU admission

Maximum mortality rates were noted in the severe
group.The subjects were given CURB-65 scoring and
were grouped into mild, moderate and severe.
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The scores 0 and 1 were included in mild group,
score 2 in moderate group, scores 3, 4,5 in severe
group. Out of 68 patients, 37 were in mild group, 18
in moderate group and 23 in severe group.

Various prognostic parameters like need for ICU
admission, need for mechanical ventilation and
inhospital mortality were noted separately for mild,
moderate and severe groups of CURB-65 and
depicted in table 2.

Table-3: Showing the patient distribution for
mild, moderate and severe groups of PSI

PSI n In hospital mortality Mechanical ventilation ICU ADM

n % n % n %

Mild 551 1.8 1 1.8 8 14.5

Moderate 189 50 9 50 10 55.6

Severe 5 4 80 2 40 5 100

p <0.001 <0.001 <0.001

ICU ADM-ICU admission

Maximum mortality rates were noted in the severe
group.

The subjects were given PSI scoring and were
grouped into mild, moderate and severe. Out of 68
patients, 55 were in mild group, 18 in moderate
group and 5 in severe group.

Various prognostic parameters like need for ICU
admission, need for mechanical ventilation and
inhospital mortality were noted separately for mild,
moderate and severe groups of PSI score and
depicted in table 3.

 AUC SEa 95% CIb

CURB-65 0.935 0.0362 0.855 to 0.978

PSI 0.920 0.0291 0.836 to 0.969

Figure-3: ROC curve for PSI and CURB-65 with
inpatient mortality as outcome

The Area under the Curve (AUC) was more for
CURB-65(0.935) as compared to PSI (0.920) when
in-patient mortality is considered.

The CURB-65 has a better discriminatory power
than PSI as far as the in-patient mortality is
considered.

 AUC SEa 95% CIb

CURB_65 0.917 0.0283 0.832 to 0.967

PSI 0.824 0.0534 0.721 to 0.901

Figure-4: ROC curve for PSI and CURB-65 with
ICU admission as outcome

The Area under the Curve (AUC) was more for
CURB-65 (0.917) as compared to PSI (0.824) when
ICU admission is considered. The CURB-65 has a
better discriminatory power than PSI as far as the
need for ICU admission is considered.

 AUC SEa 95% CIb

CURB_65 0.907 0.0439 0.820 to 0.961

PSI 0.883 0.0363 0.791 to 0.945

Figure-5: ROC curve for PSI and CURB-65 with
need for mechanical ventilation as outcome 
The Area under the Curve (AUC) was more for
CURB-65(0.907) as compared to PSI (0.883) when
need for mechanical ventilation is considered. The
CURB-65 has a better discriminatory power than PSI
as far as the need for mechanical ventilation is
considered.

Discussion
CAP is a major public health issue with significant
morbidity and mortality levels in both developed
and developing countries, more so in developing
countries. The morbidity and mortality levels vary
significantly with the severity of the disease. There
has been good evidence that using a severity
assessment scoring system can help the prompt
treatment of CAP patients and proper utilization of
resources.
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This is particularly important in developing countries
like India where there is scarcity of resources both
human and economic. It has effects onboth the level
of treatment received by the patient as well as the
overall expense related totreatment [7]. The first
landmark study to prognosticate patients of CAP
was conducted by the Research Committee of the
BTS. Then formulated rules were transformed into a
risk scoreby Lim and co-workers in 2002 at the
university of Nottingham [8].

The scoring system consists of a six-point score
determined at the time of initial presentation. In the
original study, mortality risk in the six separate
groups was as follows: group 0, 0.7%; group 1,
3.2%; group 2, 3%; group 3, 17%; group 4, 42%;
and group 5, 57 percent. In 1997, Fine et al [9]
introduced the pneumonia severity index (PSI), a
product of the Pneumonia PORT study of ambulatory
and hospitalized patients with CAP.

The rule stratifies patients into five classes of risk
for death within 30 days of presentation. The lowest
risk class (risk class I) comprises patients who are
younger than 50 years of age, have none of the five
important coexisting illnesses and have normal
mental status and normal or only mildly abnormal
vital signs at presentation.

Assignment to the remaining risk classes depends
on the presence or absence of a set of medical
history, physical examination, and laboratory
findings [table 2]. Mortality rates in risk classes I,
II, and III were low (0.1% to 0.4% in class I and
0.9% to 2.8% in class III), with correspondingly
higher mortality rates in risk classes IV and V. The
cumulative mortality rate of patients in risk classes I
to III is less than one percent.

The variables in PORT study were derived from and
validated in more than 50,000 patients, the largest
database ever studied in the history of CAP
research. A major limitation of the PSI is the
unbalanced impact of age on the score, resulting in
a potential under-estimation of severe pneumonia,
particularly in younger otherwise healthy individuals
[10].

Capelastegui et al [11] presented a comparative
validation of the CURB-65, CRB-65 (which omits the
blood urea measurement) and PSI scores in a
population of 1,776 patients including 676
outpatients. The 30-day mortality increased with
increasing score, and predictions of 30-day
mortality were equivalent for all scores as assessed
by ROC analysis.

This is in contrast to the study by Aujesky et al[12]
comprising 3,181 patients and including 1,094
outpatients, showing a minor but significant
advantage for the PSI score in predicting 30-day
mortality using area under the curve (AUC)
analysis. Our study showed a better discriminatory
power as evidenced by the AUC for all the three
parameters considered. The CURB-65 score has a
major advantage in its simplicity. The CURB-65
include confusion and raised urea (>7mmol/L) in
the severity criteria, which may be less useful in the
elderly as both conditions are common in acutely
unwell older people [13].

In a study by Loh et al [14] conducted in Malaysia,
BTS criteria fared poorly in predicting mortality
compared with clinical assessment by attending
clinicians.These results have demonstrated the need
for testing the validity of such scoring systems in
developing countries of the world that have different
demographic characteristics as well as healthcare
delivery systems than the developed countrieswhere
such prognostic scoring systems were developed
and validated.

The comparison between mortality rates in different
risk classes in our study and that of the previous
studies [9],[10],[11],[15] showed that in all the
studies mortality rates progressively increase with
increasing risk scores in both PSI and CURB-65 risk
classes. Comparison of mortality rates in different
CURB-65 risk classes in our study and that of
Capelastegui et al [11] and Ewig et al [10] showed
comparable results.

The two scoring systems are viewed as being
comple-mentary, as each has different strengths
and weaknesses. The PSI seems to have been
developed, and best validated, as a way to identify
low mortality risk patients, but the scoring system
can occasionally underestimate severity of illness,
especially in young patients without comorbid
illness[15],[16].

This is primarily because the PSI heavily weighs age
and comorbidity than the CAP-specific disease
severity. In contrast, the CURB-65 approach may be
ideal for identifying high mortality risk patients with
severe illness due to CAP who might otherwise be
overlooked without formal assessment of subtle
aberrations in key vital signs [17].However,
onedeficiency of the CURB-65 approach is that it
does notaccount for comorbid illness, and thus may
not be easily applied in elderly patients who may
still have substantial mortality risk.
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Thus, both tools offer a valuable assessment of
patient illness, but from different perspectives, and
each is best at identifying patients at opposite ends
of the disease severity.

Reviewing the literature, many studies are available
which compares the discriminatory power of
different everity assessment scores. Study by
Aujesky et al showed PSI has got a higher
discriminatory power for predicting mortality
compared to CURB 65 score[12]. Busing et al study
showed PSI and CURB 65 scores are equally
powerful as prediction tools for mortality and need
for mechanical ventilation [15]. Little information is
available from India regarding prognostic factors in
patients with community acquired pneumonia
(CAP).

Shah BA et al showed both PSI and CURB-65 were
found to have equal sensitivity to predict death from
CAP. Specificity of CURB-65 was higher than that of
PSI. However, PSI was more sensitive in predicting
ICU admission than CURB-65. Study done by Khan
et al concluded PSI as a good predictor of mortality,
need of ICU admission and mechanical ventilation
[18].

In our study both the scoring systems accurately
classify CAP patients into different management
groups based on in-patient mortality, need for ICU
admission and mechanical ventilation with statistical
significance. The CURB 65 has got the maximum
AUC and hence better discriminatory power than the
PSI score in all the three parameters. There are a
few limitations of this study. The sample size in our
study was small. Our study was conducted in a
single tertiary care centre and hence the sample
population might not represent the general
population.

Conclusion
CAP patients in the mildgroup ofCURB 65 and PSI
are at very low risk of mortality and lowest rates of
ICU admission and mechanical ventilation, thus may
be suitable for outpatient management. Patients in
the moderate groups who are at intermediate risk of
mortality should be considered for inpatient
management. Patients in the severe groups who are
at high risk of mortality and maximum rates of ICU
admission and mechanical ventilation should be
managed as having severe pneumonia in high
dependency units.

The CURB 65 scoring system is simpler to use
andhas got a better discriminatory power as far as
inpatient mortality rates and other parameters like
need for ICU admission and mechanical ventilation
areconsidered. CURB 65may be considered as a
valuable tool in the busy emergency medicineand
pulmonology units.
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What this study adds to
existing knowledge?
It has been unequivocally proven that various
scoring systems in Pneumonia will lead to effective
utilization of resources thereby save life and money.
Many of the studies available are from the west and
other affluent countries. Only limited number of
studies are available from developing countries like
India where the scoring systems in CAP are urgently
needed [1][19]. So this study which gives promising
results should be taken into account and further
large prospective trials should be followed.
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