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Validation of an Early Warning Score
in Pre-Intensive Care Unit*

Validac&o de um Escore de Alerta Precoce
Prée-Admiss&o na Unidade de Terapia Intensiva

Rita Chelly Felix Tavares', Ariane Sa Vieira®, Ligia Vieira Uchoa?,
Arnaldo Aires Peixoto Junior®, Francisco Albano de Meneses*

SUMMARY

BACKGROUND AND OBJECTIVES: Prognosis of pa-
tients in the intensive care unit (ICU) has a relation with
their severity just before admission. The Modified Early
Warning Score (MEWS) was used to evaluate the se-
vere condition of patients 12, 24 and 72 hours before
admission in the ICU, assess the most prevalent pa-
rameters and correlate the MEWS before ICU with the
outcome (survival versus death).

METHODS: Retrospective analyses of 65 patients con-
secutively admitted to the ICU from July to October,
2006 evaluating the physiological parameters 72 hours
prior to admission.

RESULTS: APACHE Il mean was 22.2 + 7.9 points, mor-
tality was 54.6% and standardized mortality ratio means
was 1.24. MEWS means were 3.7 + 0.2; 4.0 + 0.2 and
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5.1 £ 0.2 points, calculated 72, 48 and 24 hours previous
to ICU admission, respectively. An increasing percenta-
ge of patients with MEWS > 3 points within 72, 48 and
24 hours before admission — 43.8%, 59.4% and 73.4%,
respectively was recorded. Among the included physio-
logical parameters respiratory rate contributed the most
to the MEWS. Highest mortality was found in patients
with MEWS > 3 points already found 72 hours before ad-
mission. Patients who died presented with a significant
increase in the MEWS 24 hours prior to admission to the
ICU (in relation to the MEWS recorded 72 hours before)
but the situation was not identified in survivors.
CONCLUSIONS: MEWS closely identified the severity of
patients admitted to the ICU, suggesting that it can be a
reliable score, useful in the situations preceding the ICU.
Key Words: critical care, epidemiology, mortality pre-
diction, scoring system

RESUMO

JUSTIFICATICA E OBJETIVOS: O prognéstico dos
pacientes admitidos em unidade de terapia intensiva
(UTI) tem relagdo com sua gravidade nos momentos
que precedem a internacdo. O objetivo deste estudo
foi avaliar a gravidade dos pacientes 12, 24 e 72h antes
da admissao na UTI, bem como qual o pardmetro mais
prevalente nesses pacientes e correlacionar o Modified
Early Warning Score (MEWS) no pré-UTIl com o desfe-
cho (sobrevivéncia versus 6bito), respectivo.
METODO: Andlise retrospectiva de 65 pacientes, nas
72 horas que antecederam a admissao na UTI, no pe-
riodo de julho a outubro de 2006.

RESULTADOS: O APACHE Il médio foi 22,2 + 7,9 pon-
tos, a mortalidade real de 54,6% e a taxa de mortalidade
padronizada foi 1,24. O MEWS médio foi 3,7 = 0,2; 4,0 =
0,2 € 5,1 £ 0,2 pontos, calculado 72, 48 e 24h antes da
admissao na UTI, respectivamente. Registrou-se um per-
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centual crescente de pacientes com MEWS > 3 pontos
nas 72, 48 e 24h antes da admissao — 43,8%, 59,4% e
73,4%, respectivamente. Dentre os parametros fisiolégi-
cos, a freqiéncia respiratéria foi a que mais contribuiu
para a pontuacdo do MEWS. A mortalidade foi maior en-
tre os pacientes com MEWS > 3 pontos ja 72 horas antes
da admissao. Entre os pacientes que faleceram, verificou-
se um aumento significativo no MEWS médio, 24 horas
antes da admissao a UTI (em relagdo ao registrado, 72
horas antes), fato ndo identificado nos sobreviventes.
CONCLUSOES: O MEWS identificou com fidelidade a
gravidade dos pacientes admitidos na UTI, sugerindo
ser um escore confiavel a aplicagao nas instancias que
precedem a UTI.

Unitermos: cuidados intensivos, epidemiologia, esco-
re de gravidade, predicdo de mortalidade

INTRODUCTIION

Patients admitted to an intensive care unit (ICU) have
unforeseeable morbidity/mortality and usually present
signs of warning a few days prior to admission'2. Phy-
siological changes that reflect clinical deterioration
may be an early warning of truly or potentially critical
patients that require special monitoring in the wards?.
A delay in the identification of such patients implies a
later intervention and thus higher hospital mortality*.

Some studies have shown that early warning scores
used at the bedside are a simple tool for identifying
patients in imminent risk of death, who thereby are
granted admission to the ICU®*®*7. Among the different
versions, the Modified Early Warning Score (MEWS)%#
has merited special attention. This score is based upon
monitoring of easily accessible physiological parame-
ters - systolic blood pressure, heart rate, respiratory
rate, body temperature and level of consciousness
(Table 1). A study using MEWS identified greater se-
verity in patients with an end score above 5 points®.

The objective of this study was to evaluate the severity
of patients 12, 24 and 72 hours before admission to the
ICU to identify which was the most prevalent parameter

Table 1 — Modified Early Warning Score (MEWS).

in these patients and to correlate MEWS Pre-ICU with
the respective outcome (survival versus death).

METHODS

This is a study of 65 patients admitted to the ICU for
adults at the Hospital Universitario Walter Cantidio
(HUWC) of the Federal University of Ceard, from July
1 to October 31, 2006. Retrospectively, only patients
who had already been in the wards of HUWC for more
than 72 h, were surveyed. Clinical data for setting up of
MEWS were collected by review of the medical charts
after approval by the Ethics in Research Committee.
Severity of the patients was assessed using the APA-
CHE Il (score and estimated mortality) and the mortality
ratio was standardized according to the relation betwe-
en actual mortality and the mean of the predicted mor-
tality. It should be noted that, the HUWC did not have
its own emergency unity at that time, essentially caring
for patients with selective and chronic diseases in its
clinics, some of them with earlier admissions.

The GraphPad Prism for Windows (version 4.0) pro-
gram was used for statistical analysis. Mean and stan-
dard deviation were assessed for continuous variables
with normal distribution, while distribution of ratios was
assessed for discrete variables. Analysis of Variance
(ANOVA) followed by the Bonferroni test was used. Sur-
vival of the groups was estimated by the Kaplan-Meyer
method followed by the Gehan-Breslow test. The level
of significance adopted was of 5% (o = 0.05).

RESULTS

Women comprised 60% of the included population and
mean age was 51.4 = 20.6 years. Average time of ICU
stay was of 6.3 + 7.2 days, the mean APACHE 11 22.2 +
7.9 points, actual mortality was of 54.6% and the mor-
tality ratio was standardized at 1.24.

During the observation period the MEWS mean was of
3.7 £ 0.2; 4.0 + 0.2 and 5.1 + 0.2 points, calculated
respectively 72, 48 and 24h prior to admission at the

Scores
3 2 1 0 1 2 3
Heart rate (bpm) <40 41-50 51-100 101-110 111-120 >120
Respiratory rate (rpm) <9 0-14 15-20 21-29 > 30
Systolic blood pressure (mmHg) <70 71-80 81-100 101-199 > 200
Level of consciousness Alert Confused Response to pain  Unconscious
Temperature (°C) <35 35.1-37.8 >37.8
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ICU. A growing percentage of patients with MEWS > 3
points at the 72, 48 and 24h prior to admission —43.8%,
59.4% and 73.4%, respectively was recorded.
Distribution of the altered physiological parameters is
shown in figure 1. Respiratory rate was the reading that
contributed the most to the MEWS scoring.

OMEWS 72h
= MEWS 48h
m MEWS 24h

RR HR Temp SBP Cons

Figure 1 — Distribution of the Altered Parameters in the 72, 48 and
24h Preceding ICU Admission.

RR = respiratory rate; HR = heart rate; Temp = temperature; SBP
= systolic blood pressure; Cons = level of consciousness. Values
expressed in Mean = SD.

Among patients who 72 hours prior to admission to the
ICU already had a MEWS > 3 points mortality was of
43.1%, whereas among those that had this score only 48
to 24h before, it was of 33.6% and 23.5% respectively.
Kaplan-Meyer curves (Figure 2) of patients with changed
MEWS 24 and 72 hours before admission showed signi-
ficant differences in survival, with a marked decrease in
patients with earlier altered values (p < 0.05).

(Gehan-Breslow Test) p = 0.019
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Figure 2 — Comparison between MEWS 24 and 72 Hours prior to
ICU and Survival.
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Among patients who died, a significant increase of
mean MEWS was noted 24 hours prior to admission
to the ICU (in relation to that recorded 72 hours before)
(5.6 £ 0.3 versus 3.9 + 0.3 points). Such a fact was not
identified in the survivors (Figure 3) (p < 0.05).

O Survivors
7 o M Death ,;l
6 .
51 T
S 3+
2 _
1 .
0
72 hours 24 hours 72 hours 24 hours

Figure 3 — Relation between Increase of MEWS prior to ICU Ad-
mission and Risk of Death.
Values expressed in Mean + SD; *p < 0.05.

DISCUSSION

The MEWS is a resourceful tool, based upon physiologi-
cal parameters, capable of warning physicians (and other
members of the assisting teams) about risk-patients®.
Former studies have shown the positive relation between
the magnitudes of changed scores of critical patients and
need for admission to the ICU35. Severity score syste-
ms used after admission to the ICU do not consider the
evolution in the days prior to admission, among them the
APACHE Il assessed 24 hours post-admission.

MEWS can be used in the wards for guidance of a
continued follow-up of patients, highlighting that tho-
se with changed scores and progressive increase, de-
mand more attention by the team responsible, because
there are evidences that early intervention may improve
the outcome®.

This measure may reduce the number of transfers to
the ICU' and furthermore reduce the severity of pa-
tients upon admission.

The current study calls attention to the fact that patients
coming from the wards have a high morbidity at the time
of admission to the ICU — expressed by the MEWS > 3
points in more than 70% of the population, with an ave-
rage above 5 points. Such data confirm the close asso-
ciation between critical scores (> 3 points) and the clinical
worsening of patients, moreover among those with para-
meters changed already 72 hours before admission?®.
Most of the patients admitted to the ICU, had altered
parameters emphasizing that this is the most sensitive
data to point out physiological changes since it por-

Revista Brasileira de Terapia Intensiva
Vol. 20 N° 2, Abril/Junho, 2008



VALIDATION OF AN EARLY WARNING SCORE IN PRE-INTENSIVE CARE UNIT

trays the different aspects of system dysfunction®*".

It was proven with statistical significance that dead
patients had greater increases of MEWS during the 72
hours preceding admission to the ICU. On the one hand,
this may signal a possible lack of awareness of the seve-
rity of patients by those assisting them and on the other
hand might indicate difficult access to the ICU.

Among limitations of the current study, coming from a
single center, the restricted number of patients and the
rigor of selection must be mentioned — bringing about
a severity bias. Nevertheless, a considerable number of
critical patients in the wards of HUWC could be detec-
ted, whose needs were poorly cared for and culminated
in high mortality after ICU admission. Notwithstanding
the outcome, a not so high standardized mortality rate
was achieved. Based upon this study, the intention is to
actively systemize MEWS in the wards of HUWC, hoping
in a future work to improve the present indicators.
MEWS is a simple resource, practiced at the bedside,
that can be interpreted by the physician in an effort to
identify high risk patients. As such, early and more tho-
rough measures can be promptly enacted to avoid cli-
nical deterioration of these patients because there is a
direct relation between presence of a critical score and
increasing morbidity/mortality.
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