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ABSTRACT

Introduction: Community-acquired pneumonia (CAP) is one of the leading causes of morbidity and mortality globally with the
highest burden being reported from Asia. In Bhutan, CAP was reported to be one of the top five causes of mortality and one of the
top ten causes of morbidity. Methods: A prospective observational study was conducted in adult patients diagnosed with CAP who
were admitted to the medical wards in the National Referral Hospital, from February 2020 — February 2021. Purposive sampling
technique was used to recruit the patients. The burden and outcome of the CAP was evaluated and the predictive capability of
CURB-65 (Confusion, urea, respiratory rate, blood pressure and age > 65) score to predict mortality as an outcome in these patients
was assessed. Results: The inpatient burden of CAP was found to be 4.7%. The mortality was observed as 7.8%. There were 15.7
% of patients who were managed in the intensive care unit out of which 5.9% patients needed mechanical ventilation. The mean
hospital length of stay of these patients was 13 days. The sensitivity, specificity, Positive Predictive Value (PPV) and Negative
Predictive Value (NPV) of CURB-65 score to predict death as an outcome in these patients were 87.5%, 43.6%, 11.7% and 97.6%
respectively. Conclusions: The inpatient burden and outcome of CAP in the National Referral Hospital is of concern with mortality
as high as 7.8%. The CURB-65 score can be used as a supplement to the clinical judgement to assess the severity of the disease and

make appropriate management decisions.
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INTRODUCTION

Community-acquired pneumonia is an infectious disease that is
one of the leading causes of morbidity and mortality. The 2019
Global Burden of Diseases study demonstrated that there were
489 million incident cases and 11 million prevalent cases of
lower respiratory tract infections including pneumonia. It had
contributed to 2.49 million deaths worldwide and 97.2 million
disability adjusted life years!. CAP has considerable impact on
the health care system. A study done in Asian countries such
as Malaysia, Indonesia and the Philippines found that the cost
of admitting patients with CAP was between 254 to 1208 US
dollars®. A study reported that the overall mortality in patients
with CAP in eight Asians countries was 7.3%°. According to the
Annual Health Bulletin of Bhutan, 2020, CAP was reported to
be one of the top five causes of mortality and one of the top ten
causes of morbidity*. Assessing the severity of the illness and
making the appropriate management decisions can minimize
unnecessary hospital admission and exhaustion of resources,
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but also prioritize patients requiring prompt intensive unit care
and thereby reduce the likelihood of complications and death.
There are several severity assessment tools and one such tool
is the CURB-65 score introduced by Lim, et al>. The CURB-65
stands for Confusion, Urea > 7mmol/L, Respiratory Rate > 30
breaths, Blood pressure (systolic blood pressure <90mmHg or
diastolic blood pressure < 60mmHg) and Age > 65 years® and the
score is calculated by giving 1 point each to the aforementioned
prognostic factors. Using the CURB-65 score, patients can be
classified into low, intermediate and high-risk groups®*.

Currently in Bhutan, there are no studies on CAP in
adults nor the use of the severity assessment tools. We do not
know the burden nor the outcome of this disease, and there is
no consensus on the use of severity tools among clinicians. The
CURB-65 score is one such tool that can be used in a resource
poor country like Bhutan. We studied the burden of CAP in adult
patients admitted in the National Referral Hospital and described
the outcome in terms of discharge, intensive care unit admissions
and mechanical ventilation, length of hospital stay and death. We
studied the ability of the CURB-65 score to predict death as an
outcome in these patients.
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METHODS

After acquiring approval from the Research Ethics Board
of Health (Ref. No. REBH/Approval/2019/061) dated 12
December 2019, a prospective observational study conducted in
the medical wards of the National Referral Hospital, Thimphu,
Bhutan. Inclusion criteria was adults aged >18 years, cough for
21 days or less with at least one of the symptoms such as fever,
sputum production, breathlessness, chest pain or discomfort,
and the diagnosis confirmed by chest radiography. Patients who
developed pneumonia 48 hours after hospital admission, those
patients who had a history of hospital admission in the preceding
14 days and patients diagnosed with pulmonary tuberculosis
were excluded from the study.

Consecutive sampling of all patients admitted to the
medical Wards of the National Referral Hospital, Thimphu,
Bhutan from 15" February 2020 to 15" February 2021, fulfilling
the inclusion criteria were enrolled in the study.

A structured questionnaire was designed which was
pretested among 20 patients, reliability of it was tested using the
Cronbach’s alpha and validated it. The questionnaire was used to
collect the information of the patients, to calculate the CURB-65
score and follow up on the outcome of the patients.

Patients and their care-givers were interviewed to obtain
information on age, gender, symptoms and comorbid conditions.
At the time of admission, the patient’s mental status was assessed
by the admitting physician or the investigator and confusion
was defined as disorientation in time or place or person. The
first recorded parameters such as the blood pressure which was
measured using an automatic blood pressure monitor device and
respiratory rate measured at the time of admission were used.
The measurements were recorded in the questionnaire. Blood
urea levels were extracted from the investigation records of the
patient which were sent at the time of admission. Results of the
patients’ sputum investigations were obtained from the medical
records of the patient.

With the first recorded parameters of the patient such as
mental status, blood urea levels, respiratory rate, blood pressure
and the age of the patient recorded in years, the CURB-65 score
of each individual patient was calculated. The CURB-65 score
was calculated by giving 1 point each to the afore mentioned
prognostic factors.

Using the CURB-65 score, the patients were stratified as
low, intermediate and high-risk groups for mortality prediction.
Patients with CURB-65 score of 0-1 were classified as low risk,
those with CURB-65 score of 2 as intermediate risk and those
with CURB-65 score of 3-5 as high-risk group*.

The patients were then followed up from the time
of admission till 30 days to ascertain the outcome of CAP
and time period of resolution of the presenting symptoms of
patients. Patients were followed up on day 7®, 15" and 30" day
and resolution of the presenting symptoms were noted on the
above-mentioned time period respectively. If the patients were
discharged during the follow up period, the patient or their care

giver were interviewed over the telephone and inquired about
the resolution of patient’s presenting symptoms and adverse
outcomes such as death in the community were ascertained.

Data was entered in electronic form using EpiData
V3.1 and double entry was done to check for accuracy. Data was
analyzed using EpiData Analysis V2.2.2.183.

A 2x2 table was created and MedCalc app was used to
calculate the sensitivity, specificity, positive predictive value and
negative predictive value of CURB-65 score to predict death as
an outcome.

Sensitivity is defined as the proportion of positives
(deaths) which were correctly predicted by the CURB-65 score
> 2 or the probability of a positive test, also known as the true
positive rate (=true positives / [true positive + false negatives])’.
Specificity is defined as the proportion of negatives (survived)
which were correctly predicted by the CURB-65 score < 2 or the
probability of a negative test, also known as the true negative rate
(=true negatives / [true negative + false positives])’.

PPV is the probability that a patient has the disease
(deaths) given that the test results are positive. It is given by the
ratio of true positives / (true positives + false positives)®.

NPV is the probability that a patient does not have the
disease (survived) given that the test results are indeed negative.
It is given by the ratio of true negative / (true negative + false
negatives)®.

RESULTS

There were a total of 2155 patients admitted in the medical wards
of the national referral hospital during the study period. A total of
102 patients who fulfilled the inclusion criteria were enrolled in
the study. The in patient burden of CAP in the medical wards of
the national referral hospital was 4.7% during the study period.
The mean age of patients was 57.3+ 18.2 among the 102 patients
with the age ranging from 19-96 years. Thirty nine percent of
the patients were within the age group of 44-65 years and male
patients were comparatively more than females(52% vs 48%).
Thirty patients (29.4%)had no known comorbid conditions
whereas 72 (70.6%) patients had one or more than one comorbid
condition. The comorbidities observed among the patients were
cardiovascular diseases (44.8%), pre-existing lung disease (20%)
followed by diabetes and chronic kidney disease (12.4% each).
The characteristics of the patients are shown in Table 1.

Presenting symptoms and resolution of symptoms

The commonest presenting symptom was cough (100%),
followed by breathlessness (96.8%) and expectoration (66.67%)
as shown in Table 1. During the follow up period, 39.3% of
patients reported resolution of their presenting symptoms by
day 7, 39.2% by day 15, 12.7% by 30 days and the rest with
persistence of symptoms beyond 30 days as shown in Figure 1.
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Table 1. Characteristics of patients with CAP" admitted
in the Medical Wards of the National Referral Hospital,
Bhutan from 2020 — 2021 (n =102)

Characteristics n (%)
Age Group
19-23 2 2
24-43 24 23.5
44-65 39 38.2
>65 37 36.3
Sex
Male 53 52
Female 49 48
Presenting Symptoms
Cough 102 100
Fever 62 60.8
Breathlessness 98 96.1
Expectoration 68 66.6
Chest pain or discomfort 41 40.2
Co-morbidities
Pre-existing lung diseases 21 20
Diabetes mellitus 13 12.4
Autoimmune Disease 1 0.96
CLDf 5 4.7
CKD? 13 12.4
CVD? 1 44.8
Others 5 4.7
Number of Comorbidity 29.4
None 30 70.6
> 1 comorbidity 72

*Community-acquired pneuomonia,
#Chronic liver disease, }Chronic kidney disease, §Cardiovascular
diseases

There were 58 sputum samples sent for gram stain and culture,
out of which positive yield was reported in 12 samples, the most
common organism isolated was Klebsiella pneumoniae as shown
in Figure 2.

Risk scoring of patients using CURB-65 Score

Using the CURB-65 score at the time of hospital admission, 41.2
% of patients were stratified as low risk. Those patients with
CURB-65 score of 1 and 2 had at least one or more than one
comorbidity than those with higher CURB-65 scores of 3 or 4.
There were no deaths noted in patients who had a CURB-65 score
of 0. Four patients died with CURB-65 score of 2. The CURB-65

Percentage of patients

39.3 39.2
35
30
25
20

15 127
10
5
0

7 days 15 days 30 days
Symptoms resolution in days

Figure 1. Resolution of presenting symptoms in patients with
CAP at 7", 15" and 30" day follow up period, admitted in
medical wards in National Referral Hospital, Bhutan from
2020 - 2021 (n=102)
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m [ Coli
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Figure 2. Etiological microorganisms identified from 12
positive sputum cultures of patients with CAP admitted to
the National Referral Hospital, Thimphu, Bhutan from 2020
-2021

score with risk stratification, number of comorbid conditions of
patients and mortality in patients with CAP is shown in Table 2.

CURB-65 score with outcome variable shown in table
2 was used to calculate the sensitivity, specificity, positive
predictive value and negative predictive value of the CURB-65
score to predict mortality as an outcome.The predictive capability
of CURB-65 score to predict mortality as an outcome is shown in
Table 3.

Sensitivity of CURB-65 score to predict death as an
outcome was 87.5% (47.32-99.7CI) with 11.7% PPV (8.8 - 15.3
CI) as shown in Table 4.

Outcomes of patients with community acquired pneumonia
At the end of the follow up period, 94 patients were discharged
from the hospital and 8 deaths were noted. Out of the 16 patients
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Table 2. Risk stratification, number of comorbid conditions and mortality in patients with CAP" admitted to the National

Referral Hospital, Bhutan from 2020 — 2021 (n=102)

CURB-65" Score with risk strat- Risk Stratification Comorbidity Mortality

ification n (%) No comorbidity (n) >1 comorbidity (n) 7 (%0)

0 Low risk 42 (41.2) 1 4 0(0)

1 16 21 1(2.7)

2 Intermediate risk 33(32.3) 8 25 4(12.1)

3 High risk 27 (26.5) 5 17 2(9.1)

4 0 5 1(20)

5 0 0 0(0)

*Community-acquired pneumonia, *Confusion, Urea > 7mmol/L, Respiratory Rate > 30 breaths, Blood pressure (systolic blood pressure <90mmHg

or diastolic blood pressure < 60mmHg) and Age > 65 year 100 o
90

Table 3. CURB-65% score and outcome of patients with TCAP 80

admitted to the Medical Wards of the National Referral Hospital, 2 5

Bhutan from 2020 — 2021(»=102) % 60

CURB - 65% score  Number of Deaths Number of Survived G 50

>2 7 53 £

<2 1 41 “ 2 . 16

*Confusion, Urea > 7mmol/L, Respiratory Rate > 30 breaths, Blood 10 Bl ; .

pressure (systolic blood pressure <90mmHg or diastolic blood 0 Death Mechanical ICU admission Discharge

pressure < 60mmHg) and Age > 65 year, 'Community-acquired Ventilation

pneumonia Outcome

Table 4. The estimates and corresponding 95% CI" for
Sensitivity, Specificity, PPV’ and NPV* of CURB-65} score
to predict death as an outcome in patients with /CAP
admitted to the Medical Wards of the National Referral
Hospital, Bhutan from 2020 — 2021(»=102)

Variables % (CI)
Sensitivity 87.5(47.3-99.7)
Specificity 43.6 (33.4-54.2)
PPV’ 11.7 (8.8-15.3)
NPV# 97.6 (86.6-99.6)

*Confidence Interval, "Positive predictive value, *Negative predictive
value, Confusion, Urea > 7mmol/L, Respiratory Rate > 30 breaths,
Blood pressure (systolic blood pressure <90mmHg or diastolic blood
pressure < 60mmHg) and Age > 65 year, |Community-acquired
pneumonia

who were managed in the ICU, 6 patients needed mechanical
ventilation as shown in Figure 3.

Patients with comorbidities (70) managed in the intensive
care unit (ICU) had a higher CURB-65 score on admission and
longer lengths of hospital stay than the patients manged in the
medical wards as shown in Table 5.

On comparison of the groups of patients who had
survived and died, the mean age of patients who died was 59.7
versus 27.1 in those who survived and all of the patients who died
had at least one or more than one comorbidity. The mean CURB-

Figure 3. Outcome of patients with CAP admitted to the
medical wards of National Referral Hospital, Bhutan from
2020 - 2021 (n=102)

Table 5. CAP" patients with comorbidities managed in the
ICU' and the medical ward of the national referral hospital,
Bhutan from 2020 — 2021 (»=70)

Variables ICU Admission Medical ward
Comorbidity

Lung Disease 2 19
Diabetes 2 11

CVD# 2 33

CKD? 0 13

CLD! 1 4
Autoimmune 0 1

Others 0 2

Mean age of patients (= 56.3 + 18.2 57.5+ 183
SDY)

Mean CURB-65 score (= 2.68 £0.7 1.67+0.9
SDY)

Mean length of stay (+ 242+ 15.6 10.9+7.1
SDY)

‘Community-acquired — pneumonia, TIntensive ~ Care  Unit,
‘Cardiovascular diseases, ‘Chronic kidney disease, |Chronic
liver disease. Others included blood and solid organ
malignancy, YStandard Deviation
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Table 6. Comparison of variables in patients with CAP*
who survived and died in the National Referral Hospital,
Thimphu, Bhutan from 2020 - 2021 (»=102)

Variable Survival Death p - value
n (%) n (%)

Gender

Male 47 (50) 6 (75) 0.174

Female 47 (50) 2 (25)

Mean age (= SD) in 27.1+£184 59.7+16.2

years

Mean CURB-65* score 1.78 £0.95 2.37+0.91

(=SDY)

Number of comorbid-

ities

None 30(31.9)  0(0.0) 0.274

>1 64 (68.1)  8(100)

Comorbid conditions

None 30(31.9)  0(0.0) 0.000

Lung disease 18 (19.1) 1(12.5)

CVD# 19 (20.2)  3(37.5)

CKD! 9(9.6) 0(0.0)

CLDf 3(33.2) 2 (25)

Diabetes mellitus 13 (13.8) 0(0.0)

Autoimmune disease 1(1.1) 0(0.0)

Others 1(1.1) 2 (25)

*Community-acquired pneumonia,’Standard Deviation, * Confusion,
Urea > 7mmol/L, Respiratory Rate > 30 breaths, Blood pressure
(systolic blood pressure <90mmHg or diastolic blood pressure <
60mmHg) and Age > 65 year, $Cardiovascular diseases, |Chronic
kidney disease, "Chronic liver disease. Others included blood and
solid organ malignancy

65 score of those who died was 2.37 versus 1.78 in those who
survived as shown in Table 6.

DISCUSSION

In this study, the mean age of patients was 57.3 which is similar
to the findings reported by studies done in Asian countries®. CAP
was more prevalent in the middle age and in the elderly which
is consistent to the findings reported in studies in India, Spain
and Europe®!'. The majority of participants were male patients
in this study which is also consistent with global reports on sex-
based differences in the prevalence and incidence of CAP3%12,
The plausible explanation for these findings could be because
of risk factors such as comorbid conditions, smoking, alcohol
consumption and exposure to dust which are common in this
age group and in males. Greater understanding of the types
of individuals who are at risk of CAP can help ensure that the

interventions to reduce the risk of infection and burden of the
disease are targeted appropriately'>.

The common symptoms reported by patients in this
study were breathlessness, expectoration followed by fever.
These findings were similar to those reported from Asia and
European country such as Iceland*!*.

In this study, 68 patients reported to have expectoration
at the time of admission during their interview but only 58 patients
were able to produce sputum for evaluation. On evaluation of
these sputum samples there was a poor yield of sputum culture
with positive isolates reported in only 12 sputum samples out
of 58 sputum samples that had been sent for investigation. The
presenting symptoms and outcome of these patients in this
study was similar irrespective of the microorganism identified
as the etiology of CAP, these observations were consistent with
observations made by Bjarnason, et al'®. With these findings, if
we follow the recommendations from the American Thoracic
Society, the authors recommend obtaining of pretreatment
gram stain and culture of respiratory secretions in patients who
are identified as severe CAP, those being empirically treated
for Methicillin Resistant Staphylococcus aureus (MRSA) or
Pseudomonas, those patients who had been previously infected
with MRSA or Pseudomonas and those who were hospitalized
and received parenteral antibiotics in the last 90 days. It has
been found that the use of sputum gram stain and culture alone
or in combination with other microbiological testing did not
demonstrate better patient outcomes and the overall poor yield of
sputum evaluation for detecting organisms causing CAP, limits
its impact on the management and patient outcomes'*.

More than 70% of the patients in this study had at
least one or more than one comorbidity which is consistent with
observations made by Rivero, et al where increased rates of
pneumonia are seen in these patients’. The common comorbidities
among these patients were cardiovascular diseases and lung
disecases which are consistent to findings reported by studies
done in Asian countries such as India and Singapore, European
countries such as Switzerland, UK, New Zealand and Netherland
11.16-18 ' These observations highlight the importance and need for
appropriate measures for prevention and management of CAP in
patients with these comorbid conditions to reduce morbidity and
mortality associated with CAP.

The mortality in this study was 7.8% and 15.7% were
managed in the ICU out of which 5.9% needed mechanical
ventilation. The mortality in this study is lower compared
to studies from Singapore and Iceland where they had large
sample size and inclusion of more elderly patients in their
study whereas the rates of ICU admissions and ventilation, and
the mean length of hospital stay was lower in Singapore and
Iceland. These differences could be because of the differences in
the management approaches, systemic factors and threshold for
ICU admission, criteria for transfer out of the ICU and discharge
from the hospital'>'. The longer mean hospital length of stay
in this study could be due to factors such as age of the patient,
worsening of pre-existing comorbid conditions, ICU admission
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and mechanical ventilation, development of complications of
pneumonia and, social factors of the patients and the caregivers.
These factors were not taken into consideration or measured in
this study.

When we compared the groups of patients who had
survived and died, the mean age of patients who died was 59.7
versus 27.1 in those who survived and all of the patients who died
had at least one or more than one comorbidity. The mean CURB-
65 score of those who died was 2.37 versus 1.78 in those who
survived. Such findings highlight the risk of mortality in CAP
with increasing age, those with comorbid conditions and higher
CURB-65 score.

Using the CURB-65 score, upon risk stratification of
patients at the time of hospital admission, we found that majority
(41.2%) of the patients were identified as low risk group (CURB-
65 score of 0-1). These patients could have been considered for
home-based care management which might have reduced the
inpatient burden of the disease®.

When we look at the mortality in each of the CURB-
65 scores, there were no deaths noted in patients who had a
CURB-65 score of 0, 12.5% of patients died who had a CURB-
65 score of 1, 50% of patients with CURB-65 score of 2, 25%
with CURB-65 score of 3 and 25% of patients with CURB-65
score of 4. Mortality was observed to be higher in patients with
CURB-65 score of 2 since the patients with this score had more
comorbid conditions compared to those with higher CURB-65
scores. Such findings highlight the disadvantage of using CURB-
65 score as a severity assessment tool since it does not account
for comorbid conditions of patients which one of the main factors
associated with the outcomes in CAP. With the CURB-65 score,
the age cut off limit of > 65 years results in underestimation of the
severity of the illness in those who fall behind this age limit even
though they have substantial mortality risks and overestimation
of severity of illness in the elderly patients who may not have
substantial risk factors for mortality other than their age.

When we assess the predictive ability of the CURB-65
score to predict mortality as an outcome, CURB-65 score had
a sensitivity of 87.5%, specificity of 43.6%, PPV of 11.7% and
NPV of 97.6%. These findings were similar to findings reported
from studies in India and Iran'"". In this study the interval of
confidence is wider because of the small sample size which is one
of the limitations of the study.

Other limitations of the study is, this was a single center
non randomized study with a small sample size. The true burden
of CAP may have been underestimated due to exclusion of
patients with missing data.

Risk factors other than the age and comorbidities of the
patients which are associated with mortality were not evaluated
in this study.

When considering the use of CURB-65 score as a
severity assessment tool, we must take into consideration the
factors such as comorbid conditions and age of the patient which
are associated with the outcomes of CAP. With the advantage
of its simplicity, practicality and time-efficiency, the CURB-65

score can be used as a supplement to clinical judgement as a
severity assessment tool in our hospital settings.

CONCLUSIONS

CAP is more prevalent in the middle age and elderly group, and
majority of the patients had at least one comorbid condition with
the most common comorbidities being cardiovascular and lung
diseases in this study. These findings highlight the importance of
appropriate risk reduction interventions and prompt management
of the disease to reduce the complications and burden of CAP.

With the use of CURB-65 score as a severity assessment
tool, 41.2% of patients in this study who were in the low-risk
group received inpatient care, had these patients been considered
for home-based care management would have resulted in reduced
burden and exhaustion of resources in our hospital setting.

In this study CURB-65 score had a high sensitivity and
negative predictive value in predicting death as an outcome of
patients with CAP which validates the usefulness of CURB-65
score as a severity assessment tool and can be integrated into
clinical practice in our hospital setting. However, factors such as
comorbidities and development of complications of pneumonia
which are associated with risk of mortality in patients with CAP
should be considered.

RECOMMENDATIONS

From the findings of this study, preventive interventions and
appropriate treatment must be targeted to the middle age and the
elderly populations with comorbidities which would reduce the
burden and implications of CAP on the health care system.

CURB-65 score can be used as a supplement to clinical
judgment in assessing the severity of CAP and to predict mortality
as an outcome in clinical practice.

With the help of CURB-65 score, patients can be
classified under low-risk group and considered for home-
based care management which would minimize unnecessary
hospital admissions and reduce the burden on the resources in
the health care system. Using the CURB-65 score, the site of
care can be considered and recommendations from the national
antibiotic guidelines for empirical treatment can be implemented
accordingly.
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