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Usefulness of CURB-65 and Pneumonia
Severity Index for Influenza A H1N1v

pneumonia
A. Estella

Introduction

During winter and in times of viral epidemic
there is a significant increase of respiratory infec-
tions; this is a common reason for visits to emer-
gency departments (ED). The community-ac-
quired pneumonia (CAP) is the most severe type
of presentation of respiratory infection and a com-
mon disease that is associated with high morbidity
and mortality [1, 2].

Approximately 35% of CAP treated in emer-
gency departments required hospitalisation. The
diagnosis of CAP in the ED is of great importance
in assessing indications for hospitalisation and
severity criteria, these decisions are determined by
both age and comorbidity of the patient and by
clinical, radiological and laboratory findings.

Different prognostic scales have been docu-
mented to assess the severity of CAP; the most
commonly used are the Pneumonia Severitys In-
dex (PSI) developed by Fine et al [3] and CURB-
65 scale of the British Thoracic Society [4]. The
ATS / IDSA periodically review the criteria of
severity and need for ICU admission for this dis-
ease [5].

The pandemic caused by influenza A H1N1 ex-
perienced during 2009 was challenging for profes-
sionals in emergency services, showed a previously
unknown stage, characterised not only by the high
demand for services but also by the occurrence (with
rapid progression) to severe respiratory distress syn-
drome associated with significant mortality. Those
who are at greater risk of complications include the
elderly, chronically ill, those with heart disease, obe-
sity, diabetes, immunocompromised, pregnant
women and patients with asthma or chronic bron-
chopaties, however severe cases have been de-
scribed in patients without previous symptoms [6-8].

The aim of this study is to describe the clinical
features of diagnosed cases of Influenza A H1N1v
infection requiring hospitalization and analyzed in
patients with primary viral pneumonia microbio-
logically confirmed the usefulness of the applica-
tion of prognostic scales PSI and CURB 65.

Methods

A retrospective study in a community hospital
with 533 beds which included patients treated in
the emergency department with clinical suspicion
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Background. Different prognostic scales have been
documented to assess the severity and indications for hos-
pitalization and ICU admissions of community acquired
pneumonia. During the past two years Influenza A H1N1v
infections have been commonly attended to in emergency
departments. The aim of the study was to analyse the use-
fulness of the application of the Pneumonia Severity Index
(PSI) and CURB-65 prognostic scales in patients with pri-
mary viral pneumonia caused by influenza A H1N1v.

Methods. A retrospective study was performed at a
community hospital with a 17 bed-Intensive Care Unit. Pa-
tients admitted in hospital with influenza A H1N1v pneu-
monia over a two year period were analysed. CURB 65 and
PSI scales were applied in the emergency department and
outcome and destination of admission were analysed.

Results. 24 patients were registered, 19 required ICU ad-
mission and 5 patients were admitted in medical wards. Most
of the patients admitted to the intensive care unit (78.9%) re-
quired mechanical ventilation. Mortality was 21.1%. Most
patients admitted to the ICU had CURB 65 scale of 1
(60%), 13.3% obtained 0 and 26.7% 2. PSI scale resulted
class I in a 20%, class II 40%, 26.7% class IV and 13.3%
class V. The scales CURB 65 and PSI showed no differ-
ences in scores according to the destination of admission
and mortality.

Conclusions. Use of CURB-65 and PSI in the emer-
gency department may underestimate the risk of patients
with Influenza A H1N1v pneumonia. Based in our results,
the ability of these scales to predict ICU admissions for In-
fluenza A H1N1v pneumonia is questioned.
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of influenza A H1N1v and confirmed pneumonia
that required hospitalisation. The time of study
was 24 months during the epidemic years 2009
and 2010.

Respiratory specimens were extracted in all
patients to confirm the infection, pharyngeal aspi-
rates and/or nasopharyngeal swabs for microbio-
logical study by conducting chain reaction poly-
merase in real time reverse transcription (RT-
PCR). Likewise, all patients were treated empiri-
cally with oseltamivir.

The variables analysed were; age, sex, symp-
toms present at admission in the emergency depart-
ment, radiological pattern, arterial pressure, heart
and respiratory rate. Apache II score at ICU admis-
sion, mechanical ventilation and vasoactive drugs
requirements, time of mechanical ventilation, ICU
length of stay and mortality were recorded.

Retrospectively CURB 65 and PSI scales were
assessed, and an analysis of destination of patients,
to medical wards or ICU, was performed.

Pregnant patients, bacterial co-infections and
patients under 18 years were excluded of final
analysis. Data collected was analysed using SPSS
version 18 for Windows. Qualitative variables
were described with the percentage distribution of
each of the categories. Quantitative variables were
described as mean and standard deviation when
normally distributed, with the median otherwise.

Results

During the study period, 38 patients infected
with Influenza A confirmed H1N1v were admitted
for hospitalisation from the emergency depart-
ment, most of them, 25 (65.8%) were admitted to
ICU, the rest in respiratory and internal medicine
ward. A total of 24 patients were diagnosed with
primary viral pneumonia and were finally
analysed, 19 required admission to ICU.

Clinical characteristics of patients are showed
in table 1. Symptoms were mostly fever and
cough. According to the destination we find differ-
ences in O2 saturation at admission, that was
96.6±2% in patients admitted in medical wards
and of 87.7±5% in ICU admissions, there were no
differences in laboratory parameters
pH, Na+, hematocrit, glucose and urea
according ICU or medical wards ad-
missions. Severe respiratory failure
was the main cause of ICU admission,
mortality in patients admitted to ICU
was 21.1%, and the cause of death was
hypoxemia due to the development to
acute respiratory distress syndrome.
Initially, in all the patients empirical
antibiotic and antiviral treatment was
commenced, de-scalation of antibiotic
therapy was performed according mi-
crobiologic cultures results.

In the group of patients admitted in
ICU mean APACHE II score at admis-
sion was 12,4±6. In mechanically venti-
lated patients duration of this treatment
was 13±8 days and ICU length of stay

Table 1. - Clinical characteristics of the 24 patients diagnosed with
primary viral pneumonia

Hospitalization ward ICU
n= 5 n= 19

Age, years 51,2 ± 13,6 44,8 ± 11,4
Gender (M/F) 0/5 12/7
Radiological pattern (n/%)

• Unilateral infiltrate 3(60) 2(10,5)
• Bilateral infiltrate 2(40) 17(89,5)

Arterial bllod pressure (mmHg) 120/71 137/78
Respiratory rate (breaths/minute) 17,8 25,4±6,8
Heart rate (beats/minute) 81,2 105,2±19,8
Non invasive ventilation 0% 20%
Mechanical ventilation 0% 78,9%
Vasoactive drugs 0% 40%
Mortality 0% 21,1%

was 16,1±11 days. Mean CRP level was 20,8±16
mg/dl and leukocyte count was 5883±2776/µl.

The scales PSI and CURB 65 were applied in
all patients and do not show differences according
to the destination and mortality (tables 2 and 3).

Mechanical ventilation requirements may be
considered a clinically significant severity marker,
most patients admitted to ICU required mechanical
ventilation (78.9%).

Discussion

The objective of prognostic scales application in
the emergency services must be to optimise the use
of health care resources. During the 2009 influenza
pandemic, hospital emergency departments experi-
enced a high demand care with clinical cases that
ranged from mild infections without hospitalisation
requirements to serious respiratory failure with
rapid progression to respiratory distress. Triage sys-
tems are an essential tool in the organisational mod-
el of response to an increase in attendance in certain
circumstances such as a pandemic.

PSI and CURB scales 65 [3, 4] have been vali-
dated by the scientific community in the management
of CAP to assess its severity. Decision making in an
emergency service is complex, not only because of
the uncertainty inherent in the practice of medicine
but also due to the need to manage admissions beds
in a high demand environment for care services.

The application of the CURB 65 and PSI
scales are useful in the initial evaluation of CAP in
the emergency services [9], it is necessary to esti-
mate the severity, to decide on the requirements of
hospital or ICU requirements based on the esti-
mated risk. CURB 65 and PSI are based on proba-
bility and therefore involve a measure of the risk
estimate; Niederman et al propose the combined
application of both scales in the evaluation of CAP
[10]. Based on this premise these scores were rec-
ommended in the initial management of pneumo-
nia caused by influenza A H1N1v [11], only few
studies with a short number of patients has as-
sessed in clinical practice the usefulness of these
scales [12-14], Brandão-Neto RA et al propose the
use of other scales like STSS [14].
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It should be noted that this infection has pre-
sented notable differences in both epidemiological
and clinical and prognostic with respect to bacter-
ial etiology of CAP, the experience gained in these
two years should serve to address the disease min-
imising the climate of uncertainty that charac-
terised the pandemic in its early stages. The pre-
dominant clinical profile of patients included in
the study was young patients, with almost no rele-
vant medical history. Although the application of
prognostic scales most frequently used (3.4) in the
management of CAP was recommended in the ac-
tion protocols against influenza A infection
H1N1v is useful in estimating the risk and need for
admission or invasive measures it has not been
sufficiently investigated [5-8]. In our series the ap-
plication of the scales 65 and PSI CURB was not
found to be useful in estimating prognosis, and
thus was not helpful in making professional deci-
sions of emergency at the time of admission and
for management of destination. 80% of patients
admitted to ICU had a CURB 65 score of 0 or 1
and almost two thirds had a score on the PSI clas-
sified as low risk (risk class I to III). Even into the
bacterial CAP some authors have questioned the
ability to predict ICU admission [12-14]. Indeed,
these indices were designed and validated to pre-
dict the risk of death in patients with CAP [18],
half of died patients in the study obtained a CURB
65 score of 2 and the remaining two patients had a
risk score of 0 and 1. With regard to the PSI scale
were classified as I, II, III and V, highlighting the
unreliability of these scales in predicting mortality
for this etiology. No doubt many factors have in-
fluenced the failure as a method of estimating the
prognosis of pneumonia Influenza A H1N1v, both
age and comorbidity are significant factors in the
scoring of these indices and the clinical profile of
patients with severe pneumonia Influenza A
H1N1v were young with no medical history, the
average age of the patients in our study was 46

years. CURB 65 scale has the advantage over PSI
is easier to perform because it has fewer variables
to assess, however it does not evaluate hypoxemia,
which was a constant feature in critically ill pa-
tients admitted to the ICU. Some authors defend
the high negative predictive value for important
adverse effects such as the need for mechanical
ventilation and risk of death within 30 days [17], in
our series of 15 patients who required mechanical
ventilation had a low risk according to the scale
CURB 65 and more than half as the scale PSI.

This study has limitations due to the fact that it
is conducted at a single centre and the sample size
is small, just as it is a retrospective study in which
the hospital ward and ICU admission were decid-
ed at the discretion of the emergency physician,
without establishing predetermined criteria. But in
turn has its strengths, mainly questions the effec-
tiveness in estimating the prognosis of the scales
65 and PSI CURB yet been recommended in the
protocols of action against Influenza pneumonia
H1N1v, to our knowledge is dangerous similar to
primary viral pneumonia caused by bacterial
agents since they have different characteristics that
make both the epidemiological, clinical, laborato-
ry parameters and clinical outcome. Based on our
results, and on the understanding that this is a ret-
rospective study with a small series of patients, it
could determine that the risk indicators of adverse
effects or increased mortality in pneumonia In-
fluenza A H1N1v differ from bacterial CAP and
could be summarised by the triad of refractory hy-
poxemia, tachypnea and bilateral radiographic in-
filtrates. Future well-designed studies that evaluate
our observations are necessary.

We understand that the possibility of underes-
timating the risk and thus subjecting patients to a
suboptimal treatment is high if we apply these
scales in the initial management in the emergency
department of primary viral pneumonia caused by
influenza A H1N1v.

Table 2. - Relationship between CURB 65 score,
destination and mortality

Table 3. - Relationship between Pneumonia Severity
Index, destination and mortality
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