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Estimation of Physiological Status and Surgical Stress’ (E-PASS) for
a surgical audit in elective digestive surgery
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Estimation of Physiological Status and Surgical Stress’ (E-PASS)

for a surgical audit in elective digestive surgery

M

INTRODUCTION

Risk stratification is of great importance for both patients and clinicians. Several pre-
diction rules have been generated to calculate mortality rates in various clinical settings,
such as community-acquired pneumonia’, emergency cardiac diseases?, coronary artery
bypass graft surgery, acute critical illness in intensive care’, stroke”, and upper gastro-
intestinal hemorrhage®. These rules are currently used in the guidelines or pathways to
improve clinical outcome. However no such rule has been established in the field of
digestive surgery. We analyzed a series of patients, who underwent elective digestive
surgery, by multiple regression analysis and generated a prediction scoring system des-
ignated as the Estimation of Physiologic Ability and Surgical Stress (E—PASS)7. This
system comprises a Preoperative Risk Score (PRS), Surgical Stress Score (SSS) and
Comprehensive Risk Score (CRS) determined by both scores. The PRS consisted of
six variables: age, the presence or absence of severe heart disease, the presence or ab-
sence of severe pulmonary disease, the presence or absence of diabetes mellitus , the
performance status index, and the American Society of Anesthesiologists physiological
status classification. It represents the degree of patients’ reserve capacity. The SSS |
represents surgical stress and consisted of four variables: blood loss, body weight,
operation time, and the extent of skin incision. The E-PASS can be applied to a wide
variety of digestive surgery procedures and requires no special examination. Our
multi-center, prospective studies revealed the reproducible outcome that the postopera-

tive morbidity and mortality rates increased as the CRS increased®®. The CRS was



significantly correlated with the morbidity score, the length of stay, and the hospitaliza-
tion costs®®.  However, individual studies did not have sufficient patients to generate
an equation for estimated mortality rates.

Considerable media interest has been directed toward the comparison of indi-
vidual hospitals with reporting of mortality rates across. Mass media recently re-
ported a mortality table of different centers. However, the comparison of crude mor-
tality rates is usually misleading and dangerous. ~Centers that select only low -risk pa-
tients will have low mortality rates and have a high ranking. On the other hand, cen-
ters that treat large proportions of high-risk patients will have higher mortality rates.
Therefore, some risk-adjustment is necessary to assess mortality. Several prediction

- guidelines have been used for this purpose in many fields'3,

In general surgery,
Copeland et al.** devised a scoring system, designated as a Physiological and Opera-
tive Severity Score for the enUmeration for Mortality and morbidity (POSSUM) to
adjust for the differences in case mix. The POSSUM scoring system comprises 12
parameters for the physiological scc;re and 6 parameters for the operative severity
score. Later, Whiteley et al™® pointed out that the POSSUM over-predicted the mor-
tality rates and revised its equations using the same parameters. The latter equations
were designated Portsmouth-POSSUM or P-POSSUM. The accuracy of this system
remains controversial’®*®, but the main reason for this discrépancy may result from an

incorrect analysis that was used. Wijesinghe et al.®

suggested that the result of the
POSSUM analyzed by exponential analysis was similar to that of the P-POSSUM
analyzed by linear analysis.

This study was undertaken to establish an equation for estimated mortality rates

in elective digestive surgery using the E-PASS and to evaluate its usefulness in defining

the quality of care, compared with the POSSUM and P-POSSUM scoring systems.



PATIENTS AND METHODS
This study was approved by the institutional ethics committee of each hospital and was
in accordance with the Helsinki Declaration of 1975. We analyzed the Estimation of
Patients” Physiologic Ability and Surgical Stress (E-PASS) scores and postoperative
course in 5,212 patients (Group A) who underwent elective gastrointestinal surgery in
seven national hospitals, one university hospital ( Kumamoto University School of
Medicine) and one urban medical center (Kumamoto District Medical Center) between
April 1, 1992 and March 31, 2000. The male to female ratio of this group was 1.1: 1.0.
The median age was 65 years old with a range of 0 to 97 years.

The equations of the E-PASS scoring system are as follows (data from Haga et
al.’):
(1) PRS - Preoperative Risk Score
PRS = -0.0686 + 0.00345 X; + 0.323 X; + 0.205 X5 + 0.153 X4 + 0.148 Xs + 0.0666Xs,
where X is age; X3, the presence (1) or absence (0) of severe heart disease; X, the
presence (1) or absence (0) of severe pulmonary disease; Xy, the presence (1) or absence
(0) of diabetes mellitus; X5, the performance status index (range, 0-4); and X, the
American Society of Anesthesiologists physiological status classification (range, 1-5).

Severe heart disease is defined as heart failure of New York Heart Association
Class III or IV, or severe arrhythmia requiring mechanical support. Severe pulmonary
disease is defined as any condition with a percent vital capacity of less than 60% and/or
a percentage forced expiratory volume in 1 second of less than 50%. Diabetes mellitus
is defined according to the World Health Organization criteria as the presence of either
fasting venous plasma glucose levels of 7.0 mmol/L (126 mg/dl) or greater, or 2-hr ve-
nous plasma glucose levels of 11.1 mmol/L (200 mg/dl) or greater after 75 goral glu-
cose tolerance test”. Performance status index is defined by the ECOG criteria®® as:
Grade 0, Fully active, able to carry on all pre-disease performance without restriction ;

Grade 1, Restricted in physically strenuous activity but ambulatory and able to carry out



work of a light or sedentary nature, e.g., light house work, office work; Grade 2, Ambu-
latory and capable of all selfcare but unable to carry out any work activities. Up and
about more than 50% of waking hours; Grade 3 Capable of only limited selfcare, con-
fined to bed or chair more than 50% of waking hours; Grade 4 Completely disabled.
Cannot carry on any selfcare. Totally confined to bed or chair. The ASA classes were
defined as previously described, as: class 1, a normally healthy patient; class 2, a pa-
tient with mild systemic disease; class 3, a patient with severe systemic disease that is
not incapacitating; class 4, a patient with an incapacitating systemic disease that is a
constant threat to life; and class 5: a moribund patient who is not expected to survive for
24 h with or without surgery.

(2) SSS — Surgical Stress Score

SSS = -0.342 + 0.0139 X; + 0.0392 X, + 0.352 X3

Where X; is blood loss (in grams) divided by body weight (in kilograms); X5, the opera-
tion time (in hours); and X3, the extent of the skin incision (0 indicates a minor incision
for laparoscopic or thoracoscopic surgery including laparoscopic- or thoraco-
scopic-assisted surgery; 1, laparotomy or thoracotomy alone; and 2, laparotomy and
thoracotomy).

(3) CRS — Comprehensive Risk Score

CRS = - 0.328 + (0.936 X PRS) + (0.976 X 8SS).

This study excluded patients who underwent emergency operations and p a-
tients who met the criteria of systemic inflammatory response syndrome (SIRS) prior to
surgery*2, since the B-PASS targets elective settings. In our preliminary data, these pa-
tients had higher mortality rates (In-hospital mortality rates for elective vs. emergency
or SIRS: 2.8% vs. 3.7% at a CRS of 0.1 to <0.3 (P=0.023), 4.4% vs. 10.5% at a CRS of
0.3 to <0.5 (P=0.0034), 7.4% vs. 11.8% at a CRS 0f 0.5 to 1.0 (P=0.0042) and 11.4% vs.
25.0% at a CRS of 1.0 or greater (P=0.0012), respectively). The number of patients

for each surgical procedure in this group was listed in Table 1. Since laparoscopic



cholecystectomy is often indicated for the asymptomatic gallstones in J apan, huge
numbers of patients undergo this procedure. In this paper, we included these patients
as samples of low -risk procedure.

Postoperative complications were monitored according to a previously de-
scribed classification®. The complications included pneumonia, abdominal abscess,
fasclitis, bacteremia, septic shock, septic coagulopathy, anastomotic leak, wound dehi s-
cence, gastrointestinal bleeding, gastrointestinal perforation, gastrointestinal obstruction,
gastrointestinal ischemia, pancreatitis, myocardial infarction, cardiogenic shock, car-
diopulmonary arrest, stroke, pulmonary embolus, hemoperitoneum, pulmonary failure,
renal failure, wound infection, urinary tract infection, pleural effusion and hepatic dys-
function. The 30-day mortality was defined as death from any cause within 30 days of
the surgical procedure. Deaths after discharge within 30 days were included in this
- category. In-hospital mortality was defined as in-hospital death of any cause regar d-
less of timing.  This included deaths after transfer from the surgical unit to another unit
in the same hospital.l

Using these data, we obtained equations to estimate in-hospital and 30-day
mortality rates by the CRS. To evaluate the usefulness of these equations in d efining
the quality of care, another study was undertaken in six national hospitals. We pro-
spectively analyzed the estimated mortality rates of the E-PASS, Physiological and Op-
erative Severity Score for the enUmeration for Mortality and mo 1bidity (POSSUM), and
Portsmouth-POSSUM (P-POSSUM) in 1,934 pvatients (Group B) who underwent elec-
tive digestive surgery in patients without SIRS between April 1, 2000 and March 31,
2002. The parameters of the E-PASS, POSSUM and P-POSSUM are listed in Table 2.
The male to female ratio of Group B was1.2:1.0. The median age was 66 years old
with a range of 0 to 97 years. The number of patients for each surgical procedure
was listed in Table 3.  The ratio of observed- to estimated-mortality rates (OE ratio) in

each hospital is considered as a risk-adjusted quality measure®.  The OE ratios defined



