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ABSTRACT

Background: Accurate early prediction of in-hospital mortality is essentia for
optimizing clinical decision-making and resource allocation in Internal Medicine.
Existing prognostic tools are often complex or designed for criticaly ill populations,
highlighting the need for a ssimple and objective model based on routinely available
laboratory biomarkers. This study aimed to develop and evauate the prognostic
performance of the M8 score, a cumulative |aboratory-based risk model, for predicting
in-hospital mortality in adult patients admitted to an Internal Medicine department.

Methods: A retrospective observational study was conducted in 1,662 adult patients
hospitalized in the Internal Medicine department at Hospital General de Mazatlan
between 2022 and 2025. The M8 score was developed based on eight |aboratory
parameters measured at admission (albumin, lactate, urea, INR, potassium, pH, sodium,
and creatinine). One point was assigned for each abnormal parameter to construct a
cumulative risk model for mortality prediction. The association with 7-day mortality
was evaluated using Kaplan-Meler survival curves and Cox and logistic regression
models.

Results: Of the 1,662 patients analyzed, 397 (23.8%) died during hospitalization.
Seven-day mortality increased progressively according to M8 score categories: 12.9%
in the low-risk group (0-2 points), 24.8% in the intermediate-risk group (3-5 points),
and 46% in the high-risk group (=6 points). Each additiona point in the M8 score was
independently associated with higher 7-day mortality (OR 1.25). The biomarkers with
the strongest prognostic impact were elevated lactate, hypoalbuminemia, low pH,
elevated INR, and elevated urea. Additionally, among survivors, each additional point
in the score was associated with an average increase of 1.85 days in hospital length of
stay.

Conclusions: The M8 score proved to be a smple and effective prognostic tool for
early risk stratification of in-hospital mortality in adult hospitalized patients. Its
approach, based on routinely avallable laboratory biomarkers, alows early
identification of high-risk patients at hospital admission and may help optimize clinical
decision-making and hospital resource allocation.
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INTRODUCTION

In Mexico, in-hospital mortality among patients admitted to
Internal Medicine departments represents a growing challenge for
the healthcare system, as the population served is frequently
characterized by multimorbidity, biological fralty, and
overlapping acute illnesses. Has established target in-hospital
mortality rates of less than 8.9% for genera hospitals and up to
11% for tertiary care centers. However, many public hospitals
manage patients with high clinical complexity and multiorgan
dysfunction, substantially increasing the risk of in-hospital death.
Mexican studies have shown that Interna Medicine departments
account for a considerable proportion of hospital deaths due to the
high burden of comorbidities and advanced-stage diseases among
hospitalized patients. (1) In this context, the early identification of
patients at increased risk of in-hospital mortality is essentia to
optimize clinical decision-making, improve resource allocation,
and prioritize timely therapeutic interventions.

Over the past decades, severa prognostic scoring systems have
been developed to assess the severity of hospitalized patients.
Among the most widely used are the Acute Physiology and
Chronic Health Evaluation Il (APACHE II) (2) and Simplified
Acute Physiology Score I1I (SAPS I11) (3) , which integrate
physiological and biochemical variables to predict mortality,
primarily in intensive care unit (ICU) patients. Likewise, the
Sequential Organ Failure Assessment (SOFA) score (4) has
demonstrated utility in assessing progressive organ dysfunction
and its association with in-hospital mortality. However, the routine
use of these prognostic tools in general hospital wards may be
limited by their methodological complexity, the requirement for
multiple clinical variables, and the time needed for score
calculation.

In contrast, laboratory parameters are objective and
standardized indicators of a patient's physiological status.
Scientific evidence has shown that abnormalities in biomarkers
such as lactate, pH, creatinine, urea, electrolytes, and albumin are
independently associated with increased in-hospital mortality.
Hyperlactatemia, for example, reflects tissue hypoperfusion and
has been associated with increased mortality even in patients
without  overt  hypotension.  Similarly,  hyponatremia,
hyperkalemia, and hypoalbuminemia have been linked to a
significantly higher risk of complications and death among
hospitalized patients. (5-10)

In recent years, the concept of cumulative risk has gained
increasing attention, proposing that clinical prognosis depends not
only on a single pathophysiological abnormality but also on the
simultaneous interaction of multiple organ dysfunctions. The
coexistence of metabolic, renal, electrolyte, and hemostatic
abnormalities may produce a synergistic effect that promotes
multiorgan dysfunction and increases the risk of in-hospital
mortality. From this perspective, prognostic models based on
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combined laboratory biomarkers have emerged as potentialy
valuable tools for improving clinical risk stratification. (11)

The M8 score was developed as a prognostic model based
exclusively on routinely available laboratory parameters. albumin,
lactate, urea, international normalized ratio (INR), potassium, pH,
sodium, and creatinine. These biomarkers represent distinct
pathophysiological domains, including tissue perfusion, renal
function, acid-base balance, nutritiona status, and electrolyte
homeostasis, allowing for a comprehensive assessment of the
patient's biological condition through a cumulative risk approach.

METHODS
Study Design and Population

A retrospective, observational, anaytical cohort study was
conducted including 1,662 adult patients with a complete
laboratory profile obtained at admission to the Internal Medicine
Department of Hospital Genera de Mazatlan between January
2022 and November 2025. Laboratory abnormality thresholds
were established based on current clinical guidelines and the
distribution of the study data: lactate >2.0 mmol/L, pH <7.35
(measured by arterial blood gas analysis), albumin <3.5 g/dL,
international normalized ratio (INR) >1.2 (selected because it
reflects early coagulation abnormalities and loss of hemostatic
homeostasis, even in the absence of therapeutic anticoagulation),
urea >50 mg/dL, creatinine >1.3 mg/dL, potassium >5.5 mEg/L,
and sodium <135 mmol/L. The study aimed to develop a
cumulative risk-based predictive model for in-hospital mortality.
Specifically, the objective was to develop the M8 score and
evaluate its predictive performance for in-hospital mortality
among adult patients admitted to the Internal Medicine
Department. Inclusion criteria comprised patients aged =18 years
with simultaneous measurements of pH, potassium, sodium, INR,
urea, creatinine, lactate, and abumin obtained a hospital
admission. Exclusion criteria included patients with incomplete
medical records for key study variables and those transferred to
another healthcare facility.

Data Collection

Data were obtained from the institutional electronic medical
records. Laboratory samples were collected at hospital admission,
ensuring simultaneous measurements performed by the central
laboratory under standardized quality control procedures. Written
informed consent was obtained in accordance with local
regulations. Patient confidentiality was protected through data
anonymization using coded identifiers and restricted access to the
study database. The study was approved by the Institutional Ethics
Committee of Hospital Genera de Mazatlan “Dr. Martiniano
Carvga” (approval number CEI-2026-07) and was conducted in
accordance with the principles of the Declaration of Helsinki and
the Strengthening the Reporting of Observational Studies in
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Epidemiology (STROBE) guidelines. (12)
Statistical Analysis

A binary logistic regression model was constructed using 7-day
in-hospital mortality as the dependent variable. The independent
variables included in the model were albumin <3.5 g/dL, lactate
>2.0 mmol/L, urea >50 mg/dL, international normalized ratio
(INR) >1.2, potassium >5.5 mEg/L, pH <7.35, sodium <135
mmol/L, and creatinine >1.3 mg/dL. One point was assigned for
each abnormal laboratory parameter based on its statistical
significance and routine availability in clinical practice.

M8 Score for Predicting In-Hospital Mortality

4.3.2.

RESULTS
1. Mortality

Of the 1,662 patients included in the study, 397 (23.8%) died
during hospitalization and 1,265 survived. Non-survivors were
older than survivors [63 years (IQR, 50-75) vs. 55 years (IQR,
43-69); p<0.001]. (Table 1)

Table 1. Baseline Characteristics of the Study Population
According to In-Hospital Mortality

For the anaysis of short-term mortality (7 days), survival Variable Survivors Deaths P-value
curves We_rg ger_1erated usi n_g the Kaplfan—Meer .method. Pat.lents Patients (N) [%] 1265 (76.1) 397 (23.8)
were stratified into three risk categories: low risk (0-2 points),
intermediate risk (3-5 points), and high risk (26 points).  A9¢ (vears)iESD] 55 (+18.5) 63 (+185)  <0.001
Differences between survival curves were assessed using the Women (N) [%] 513 (77.6) 148 (22.3)  0.274
log-rank test. Men (N) [%] 752 (75.1) 249 (24.8) 0.274
The predictive performance of the M8 score for in-hospital Comorbidities (N) (%)
mortality \{vas evaluated using |OgISFIC rfagron,. with odds ratios e 589 (77.1) 174 (22.8)  0.341
(ORs) estimated for each one-point increase in the score. In hypertension
add|t|or1, a mUItllva”able componer?t ar.]alyss was perfgrmed to Type 2 diabetes Mellitus 520 (80.4) 126 (19.5)  <0.001
determine the independent contribution of each biomarker
included in the M8 score to 7-day mortality. Chronic kidney disease 267 (77.8) 76 (22.1) 0.408
. - Heart fail 175 (78.1 49 (21. 44
Among survivors, the association between the M8 score and eartfallure >(78.1) °(218) 0448
|ength of hosp|ta| stay was evaluated Using linear regron Substance addictions 341 (76.6) 104 (23.3) 0.774
models, with the effect expressed as the increase in hospital stay Previous Stroke 46 (64.7) 25 (35.2) 0.021
(days) for each additional point in the score. A two-sided p value .
. .. . g Hypothyroidism 54 (84.3) 10 (15.6) 0.114
<0.05 was considered statistically significant.
Prior AMI 26 (66.6) 13(33.3) 0.158
Ethical Approval
Admission diagnosis (N) (%)
The study protocol was approved by the Institutional Research
. ) L . AKI 329 (68.9) 148 (31) <0.001
Ethics Committee of the participating hospital (approval number
CEI-2026-07). Data confidentiality was maintained in accordance Chronic kidney disease 354 (74.6) 120(25.3)  0.408
with the Mexican Genera Hedth Law governing research Complicated UTI 214 (73.7) 76 (26.2) 0.314
|n.voIV| ng hL.Jman subj ects. The study Was.conducted .|n (.:omphance [ —— 134 (77.0) 39 (22.5) G
with the ethical principles of the Declaration of Helsinki.
Community-acquired 148 (63.7) 84 (36.2) <0.001
Model Validation pneumonia
Sample size adequacy was assessed usi ng the Septic shock 86 (48.5) 91 (51.4) <0.001
events-per-variable (EPV) criterion, defined as the number of Hypertensive emergency 71 (81.6) 16 (18.3) 0.215
F)utcome .events divided by the number. of predictor vaqabl&e Acute coronary syndrome 48 (78.6) 13 (21.3) -
included in the model. An EPV of =10 is generaly considered
sufficient to ensure model stability and minimize the risk of Acute exacerbation COPD 56 (65.8) 29 (34.1)  0.023
overfitting. A total of 397 patients experienced the outcome of Stroke 73 (66.9) 36 (33) 0.020
dealh'_Eig_ht independent Vari?bleﬁ (pH’ |actate, urea, c_reatini ne, Gastrointestinal bleeding 130 (75.1) 43 (24.8) 0.740
albumin, international normalized ratio (INR), potassium, and
sodium) were included in the model, resulting in an EPV of 49.6. Another shock 42 (56) 33(44) <0.001
This value indicates that the model had adequate statistical support Unspecified neoplasm 27(50) 27 (50) <0.001
and can be considered stable for clinical prediction purposes. All D r—— 66 (91.6) 6(8.3) 0.002
statistical analyses were performed using R software, version ) )
Decompensated cirrhosis 57 (70.3) 24 (35.8) 0.218
Clin Surg Rev. 2026;(): www.csrjournal.org 3
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Variable Survivors Deaths P-value

Seizures 56 (83.5) 11 (16.4) 0.142

Tuberculosis 58 (61) 37 (38.9) <0.001

Drug intoxication 30 (90.9) 3(9) 0.044

Pancreatitis 21 (95.4) 1(4.5) 0.032

Withdrawal syndrome 10 (100) 0 (0) 0.130

Neuroinfection 13 (65) 7 (35) 0.287

Laboratories

INR (g/dl) (mean)[+SD] 1.22 (+0.11) 1.36 <0.001
(+0.20)

Urea (mg/dl) 56.49 81.4 (44.8- <0.001

(median)[Q1-Q3] (32.4-116.12)  144.70)

Creatinine (mg/dl) 1.26 1.50 0.071

(median)[Q1-Q3] (0.85-2.83) (0.95-2.87)

Potassium (mEq/l) 4.3 (3.8-4.93) 4.53 <0.001

(mean)[+SD] (3.92-5.21)

Sodium (mEg/l) (mean)[tSD] 136.61 135(130.8  0.032

(132-140) 8-140)
Arterial pH (mean)[+SD] 7.40 7.40 0.141
(7.34-7.45) (7.30-7.46)

Albumin (g/dl) [+SD] 3.55(3.0-4.0) 3.11 <0.001
(2.59-3.69)

Lactate (mmol/L) [+SD] 1.4 (0.90-2.4) 2.00 <0.001
(1.20-3.7))

Variable (N) [%]

M8 =0 80 (90.9) 8 (9)

M8 =1 136 (87.7) 19 (12.2)

M8 =2 194 (85) 34 (14.9)

M8 = 3 207 (76.3) 64 (23.6)

M8 = 4 198 (79.5) 51 (20.4)

M8=5 348 (72.1) 134 (27.8)

M8 =6 77 (60.1) 51 (39.8)

M8 =7 24 (54.54) 20 (45.45)

M8 =8 1(5.8) 16 (94.11)

Outcome

Deaths (N) [%] — 397 (23.8)

Days of hospital stay 7(6.4+1.6) —

AMI: Acute myocardial infarction, AKI: Acute Kidney Injury, UTI:
urinary tract infection, COPD: chronic obstructive pulmonary disease

In-hospital mortality was more frequent among patients with a

history of stroke, acute kidney injury, community-acquired
pneumonia, septic shock, stroke as the primary admission
diagnosis, tuberculosis, acute exacerbation of chronic obstructive
pulmonary disease (COPD), other forms of shock, and unspecified

Clin Surg Rev. 2026;():

M8 Score for Predicting In-Hospital Mortality

malignancy. In contrast, diabetes mellitus, diabetic ketoacidosis,
drug intoxication or overdose, and acute pancreatitis were less
common among patients who died.

Regarding laboratory findings, non-survivors had significantly
higher international normalized ratio (INR), potassium, lactate,
and urea levels, as well as lower abumin and sodium
concentrations compared with survivors. No  significant
differences were observed between groups in sex, hypertension,
chronic kidney disease, heart failure, arterial pH, or creatinine
levels.

Finally, the distribution of the M8 score differed significantly
between survivors and non-survivors (p < 0.001), with higher
scores being substantially more frequent among patients who died.

2. Seven-Day Survival Anaysis

Significant differencesin survival were observed among the M8
score groups (log-rank p < 0.0001). Patients with an M8 score of O
had a 90.9% probability of survival at day 7, whereas those with
an M8 score of 8 exhibited the poorest prognosis, with a 7-day
survival probability of only 5.8%.

Seven-day in-hospital survival was further evaluated according
to clinically defined M8 risk categories: low risk (0-2 points),
intermediate risk (3-5 points), and high risk (=6 points) (Figure 1).

Figure 1. Kaplan—Meier Survival Curves Stratified by M8
Risk Categories (Low Risk: 0-2, Intermediate Risk: 3-5,
High Risk: 6-8)

M8 -+ LowRisk =+ Intermediate Risk =~ High Risk

1.00 1
> 0.751
H
@©
Q
(]
Q050
©
2
2
3
(2}
0.254
p < 0.0001
0.001
0 1 2 3 4 5 6 ¥
Time (days)
Number at risk
LowRisk 1 471 469 467 463 455 450 446 442
g Intermediate Risk 1 1002 993 960 932 912 887 865 851
High Risk {189 181 164 151 144 139 135 130
0 1 2 3 4 5 6 74
Time (days)

Seven-day mortality increased progressively across risk
categories, reaching 12.9% (61/471) in the low-risk group, 24.8%
(249/1,002) in the intermediate-risk group, and 46.0% (87/189) in
the high-risk group. Compared with patients in the low-risk
category (M8 score 0-2), those in the intermediate-risk category
(M8 score 3-5) had a significantly higher risk of death (OR 2.06,
95% CI 1.56-2.73; p < 0.001). This association was even stronger
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in patients with M8 scores =6, who had more than a fourfold
higher risk of 7-day mortality (OR 4.63, 95% CI 3.33-6.42; p <
0.001) (Figure 2).

Figure 2. Seven-Day Mortality Rates According to M8 Score
Risk Categories

60

87/189 (46%)

40

249/1002 (24.8%)

7-Day Mortality (%)

20 A
61/471 (12.9%)

Low Risk

Intermediate Risk High Risk

3. Regression Models and Prognostic Factors

To evaluate the M8 score as an independent predictor of
short-term mortality, Cox proportional hazards and logistic
regression models were performed. After adjustment for age,
sepsis, septic shock, and chronic kidney disease, the M8 score
remained an independent predictor of 7-day mortality, with an
odds ratio (OR) of 1.25 for each one-point increase in the score
(95% Cl, 1.13-1.37; p < 0.001).

Component-level multivariable analysis demonstrated that the
biomarkers with the strongest prognostic association with
mortality were elevated lactate (OR 1.88, 95% CI 1.52-2.30; p <
0.001), hypoalbuminemia (OR 1.91, 95% Cl 1.52-2.40; p <
0.001), low pH (OR 1.56, 95% Cl 1.25-1.90; p < 0.001), elevated
international normalized ratio (INR) (OR 1.63, 95% CI 1.27-2.10;
p < 0.001), elevated urea (OR 1.36, 95% CI 1.03-1.90; p = 0.03),
and hyponatremia (OR 1.24, 95% CI 1.00-1.50; p = 0.05). All of
these variables were independently associated with an increased
risk of 7-day mortality (Figure 3).
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Figure 3. Forest plot of the independent associations
between individual M8 score components and 7-day
mortality.
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4. Length of Hospital Stay Among Survivors

Among survivors, a positive linear association was observed
between the baseline M8 score and the length of hospital stay.
Each one-point increase in the M8 score was associated with an
average increase of 1.85 days in hospitalization. Patients with an
M8 score of 0 had an estimated mean hospital stay of 2.7 days,
whereas those with an M8 score of 8 had an estimated mean length
of stay of 17.5 days.

DISCUSSION

The present study validated the M8 score as a simple yet robust
prognostic tool for predicting in-hospital mortaity in a large
cohort of patients with a broad spectrum of common conditions
admitted to Internal Medicine wards. Our findings demonstrate
that a cumulative risk approach, based exclusively on routinely
available laboratory parameters, can accurately identify patients at
increased risk of fatal outcomes while also providing an estimate
of the expected length of hospital stay.

Beyond its prognostic performance, the M8 score may serve as
a practical tool for early clinical risk stratification, alowing
healthcare providers to prioritize patients requiring closer
monitoring, more intensive supportive care, and timely therapeutic
interventions. In addition, the score may support decisions
regarding referral to higher levels of care, particularly units
capable of advanced hemodynamic and multiorgan monitoring,
such asthe intensive care unit (ICU).

Based on our findings, patients classified as high risk (M8 score
6-8), who exhibited substantially higher mortality rates, should be
considered for early ICU evaluation as part of a comprehensive
management strategy. Although admission decisions should
always rely on overal clinical judgment and available resources,
the M8 score may provide an objective adjunct for identifying
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patients who are most likely to benefit from critical care
assessment.

A major strength of the M8 scoreliesin its ability to capture the
patient's physiological burden through eight complementary
biological domains. We observed that 7-day mortality increased
more than threefold, rising from 12.9% in the low-risk group to
46% in the high-risk group. This marked increase supports the
hypothesis that the coexistence of metabolic, electrolyte, renal,
perfusion, and coagulation abnormalities produces a synergistic
effect that exceeds the contribution of each individual alteration.
Notably, this relationship remained evident despite the wide range
of underlying diseases represented in our cohort, reinforcing the
potential value of the M8 score as an objective laboratory-based
tool for patient risk stratification and clinical prioritization.
Among the individual components of the model, elevated lactate,
metabolic acidosis reflected by a low arterial pH,
hypoalbuminemia, elevated international normalized ratio (INR),
and azotemia made the greatest contributions to mortality
prediction. These findings are consistent with the existing
literature. (5-10)

Among the individua components of the M8 score,
hypoalbuminemia (OR 1.91, 95% CI 1.52-2.40; p < 0.001) and
elevated |actate (OR 1.88, 95% Cl 1.52-2.30; p < 0.001) exhibited
the strongest prognostic associations with mortality. These
findings indicate that the model captures both acute physiological
derangement, reflected by tissue hypoperfusion and metabolic
acidosis, and underlying biological reserve, reflected by nutritional
and inflammatory status. This dual approach may explain the
ability of the M8 score to accurately predict mortality in the
heterogeneous population of Internal Medicine patients, regardless
of age or primary diagnosis.

Unlike more complex prognostic scores such as APACHE 11 (2)
and SAPS 111 (3), which require numerous physiological variables,
complex clinical assessments that may depend on the examiner's
expertise, and the collection of multiple clinical data points, the
M8 score relies exclusively on routine laboratory parameters that
are readily available in most secondary-care hospitals, typically
within the first hour after hospital admission. Furthermore,
whereas tools such as the SOFA score (4) primarily assess
established organ dysfunction, the M8 score appears to identify
early systemic vulnerability, potentialy alowing earlier
recognition of patients at increased risk of adverse outcomes
before overt multiorgan failure devel ops.

A novel finding of this study is the direct association between
the M8 score and length of hospital stay among survivors. Each
one-point increase in the score was associated with an average
prolongation of 1.85 days of hospitalization, extending the utility

M8 Score for Predicting In-Hospital Mortality

utilization, and closer clinical monitoring. Conseguently, the M8
score may assist Internal Medicine departments in anticipating bed
occupancy, optimizing resource allocation, and improving hospital
capacity planning.

Notably, creatinine and potassium were not independently
associated with 7-day mortality in the multivariable model. One
possible explanation is the high prevalence of chronic kidney
disease in our study population. In these patients, moderately
elevated creatinine and potassium levels may reflect their baseline
physiological status rather than an acute deterioration associated
with short-term mortality. In contrast, abnormalities such as
metabolic acidosis (low pH) and coagulation dysfunction (elevated
INR) are more likely to represent acute systemic derangements
that confer a substantially higher risk of death.

Although the inclusion of dynamic physiological variables,
such as vital signs, could potentially improve the model's
sengitivity for detecting impending shock, the principal strength of
the M8 score lies in its reliance on objective laboratory
measurements and its ability to capture the patient's underlying
biological reserve. By avoiding the variability and potential
recording bias associated with manually documented vital signs,
the M8 score preserves its simplicity, reproducibility, and ease of
implementation in routine clinical practice. These characteristics
constitute a fundamental feature of the model and enhance its
practical value as a bedside risk stratification tool, providing rapid
prognostic information that can support timely clinica
decision-making.

Despite the large sample size, this study was conducted at a
single secondary-care hospital in Mazatlan, Mexico, which may
limit the generalizability of the proposed cutoff values to
populations with different epidemiological and clinica
characteristics. In addition, the retrospective study design carries
an inherent risk of information bias; however, this limitation was
mitigated by the use of electronic medical records and objective
laboratory measurements.

Another limitation is that the analysis was based exclusively on
laboratory values obtained at the time of hospital admission.
Consequently, it was not possible to evauate the temporal
evolution of the biomarkers included in the M8 score. In
particular, systematic follow-up measurements were not available,
preventing assessment of whether the resolution or persistence of
metabolic abnormalities was associated with changes in survival
probability. Serial evaluation of these biomarkers may provide
additional insight into the utility of the M8 score not only as an
initial prognostic tool but also as a potentia indicator of treatment
response and disease progression.

of the M8 score beyond mortality prediction to hospital resource ~ CONCLUSION

management. Patients with higher scores who survive the acute

phase are likely to require longer hospital stays, greater resource
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In conclusion, the present study validates the M8 score as a
practical, accurate, and clinically relevant prognostic tool for adult
patients admitted to Internal Medicine. The score demonstrated
strong predictive performance for early in-hospital mortality,
supporting its use as an objective screening tool for early risk
stratification. In addition, its direct association with length of
hospital stay suggests potentia vaue for hospital resource
management, including patient prioritization, bed utilization, and
clinical workflow planning. Because it is based exclusively on
routinely available laboratory parameters, the M8 score is readily
applicable in both secondary- and tertiary-care hospitals.

Our findings further support the concept that patient prognosis
is determined not by isolated biomarkers but by the synergistic
interaction of multiple physiological disturbances. By integrating
pH, lactate, albumin, international normalized ratio (INR), urea,
sodium, potassium, and creatinine into a cumulative risk model,
the M8 score captures the patient's overall biological vulnerability
more comprehensively than single-parameter  approaches,
providing a simple and objective framework for early clinical risk
assessment.
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