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SUMMARY

BACKGROUND AND OBJECTIVES: There is no con-
sensus about which prognostic score should be used 
in patients with acute kidney injury (AKI). The aim of 
this study was to evaluate the performance of six prog-
nostic scores in predicting hospital mortality in patients 
with AKI in need of renal replacement therapy (RRT).
METHODS: Prospective cohort of patients admitted 
to the intensive care units (ICU) of three tertiary care 
hospitals that required RRT for AKI over a 32-mon-
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th period. Patients with end-stage renal disease and 
those with ICU stay < 24h were excluded. Data from 
the fi rst 24h of ICU admission were used to calculate 
SAPS II and APACHE II scores, and data from the fi rst 
24h of RRT were used in the calculation of LOD, ODIN, 
Liaño and Mehta scores. Discrimination was evalua-
ted using the area under ROC curve (AUROC) and ca-
libration using the Hosmer-Lemeshow goodness-of-fi t 
test. Hospital mortality was the end-point of interest.
RESULTS: 467 patients were evaluated. The hospi-
tal mortality rate was 75%. Mean SAPS II and APA-
CHE II scores were 48.5 ± 11.2 and 27.4 ± 6.3 points, 
and median LOD score was 7 (5-8) points. Except for 
Mehta score (p = 0.001), calibration was appropriate 
in all models. However, discrimination was uniformly 
unsatisfactory; AUROC ranged from 0.60 for ODIN to 
0.72 for SAPS II and Mehta scores. In addition, except 
for Mehta, all models tended to underestimate hospi-
tal mortality.
CONCLUSIONS: Organ dysfunction, general and 
renal-specifi c severity-of-illness scores were inaccu-
rate in predicting outcome in ICU patients in need for 
RRT.
Key Words: acute kidney injury, dialysis, ICU, morta-
lity, prognosis, severity-of-illness scores

RESUMO 

JUSTIFICATIVA E OBJETIVOS: Não existe consenso 
sobre qual modelo prognóstico deva ser utilizado em 
pacientes com disfunção renal aguda (DRA). O objeti-
vo deste estudo foi avaliar o desempenho de seis es-
cores de prognóstico em pacientes que necessitaram 
de suporte renal.
MÉTODO: Coorte prospectiva de pacientes interna-
dos nas unidades de terapia intensiva (UTI) de três 
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hospitais terciários que necessitaram de suporte re-
nal por DRA durante 32 meses. Foram excluídos os 
pacientes crônicos em programa de diálise ou com 
< 24h de internação na UTI. Os dados das primeiras 
24h de UTI foram utilizados no cálculo do SAPS II e 
do APACHE II, e os dados das primeiras 24h de su-
porte renal foram utilizados no cálculo dos escores 
LOD, ODIN, Liaño e Mehta. A discriminação foi ava-
liada através da área sobre a curva ROC (AUROC) e 
a calibração através do teste do goodness-of-fi t de 
Hosmer-Lemeshow. A letalidade hospitalar foi o des-
fecho de interesse.
RESULTADOS: Quatrocentos e sessenta e sete pa-
cientes foram incluídos e a letalidade hospitalar foi 
75%. Os valores dos escores SAPS II, APACHE II e 
LOD foram 48,5 ± 11,2, 27,4 ± 6,3, 7 (5-8) pontos, res-
pectivamente. A calibração foi adequada para todos 
os escores, com exceção do Mehta (p = 0,001). En-
tretanto, a discriminação foi ruim para todos os mo-
delos, com AUROC variando entre 0,60 para o ODIN e 
0,72 para o SAPS II e Mehta. Com exceção do Mehta, 
todos os modelos subestimaram a letalidade.
CONCLUSÕES: Todos os seis modelos estudados 
foram inadequados na predição prognóstica de pa-
cientes graves com DRA e necessidade de suporte 
renal.
Unitermos: hemodiálise, índices de gravidade de 
doença, insufi ciência renal aguda, mortalidade, prog-
nóstico, UTI

INTRODUCTION 

Evaluation of prognosis is a routine in medical prac-
tice. Selection of patients, type and intensity of treat-
ments, in addition to other decisions related to patient 
care are infl uenced by the prognosis1. Prognostic sco-
res are comprised of relevant clinical and laboratory 
variables of patients, associated to the clinical end-
point. Although these methods should not be used 
for individual prediction, they may be useful in clinical 
discussions on prognosis, in assessment of the quality 
of an ICU and, above all, for stratifi cation of patients in 
clinical studies1,2. Nevertheless scores should be vali-
dated before routine use in a population of patients.
Various probabilistic models have been proposed for 
evaluation of the prognosis of patients with acute kid-
ney injury (AKI)3-8. However there is no consensus on 
which model may be most appropriate for these pa-
tients9-12.
This study aimed to evaluate the performance of six 

probabilistic models (two general severity-of-illness 
scores7,8 and two specifi c scores for patients with 
acute kidney injury3-6 and two scores of acute organ 
dysfunction13,14), to predict hospital mortality of lar-
ge cohort of patients admitted in intensive care units 
(ICU) with AKI and in need of renal replacement the-
rapy (RRT).

METHODS 

Prospective cohort study carried out from December 
2004 to July 2007 in clinical and surgical ICU of three 
private hospitals in Rio de Janeiro, RJ. The Hospital 
Barra D’Or has 180 beds and four ICU with a total of 
42 beds for intensive care. The Hospital Quinta D’Or 
has 200 beds, with 60 ICU-beds distributed in three 
units. The Hospital Copa D’Or has 200 beds, with a 
total of 42 ICU-beds, distributed in fi ve ICU. Individu-
al ICU are comprised of six to 14 beds. Physicians, 
nurses, physiotherapists, nutritionists and other pro-
fessionals with experience in care of critically ill pa-
tients are found in all units. At least one intensivist, 
two nurses and fi ve nursing assistants work in on duty 
regimen (12h) in the units. Decisions related to patient 
care are taken together by the ICU team and the phy-
sicians responsible for the patients. This study was 
approved by the Ethics Committee of the participating 
institutions without the need of an informed consent 
due to its observational nature.

Criteria for Eligibility, Data Collection and Defi ni-

tion of Terms and Variables 

During the study, all adult patients (age ≥ 18 years 
with diagnosis of AKI or acute on chronic kidney in-
jury (ACKI) in need of renal replacement therapy were 
studied. End-stage renal disease patients on chronic 
dialysis, those who underwent RRT for reasons other 
than renal dysfunction or with < 24h admission time 
at the ICU were excluded. For a diagnosis of ACKI, 
a glomerular fi ltration rate (GFR) < 60 mL/min for at 
least three months15 was considered. When previous 
GFR was unknown, it was estimated by the MDRD 
(modifi cation of diet in renal disease) formula16. In the 
case of re-admissions, only the fi rst was considered 
for analysis.
AKI was classifi ed according to the RIFLE criteria at 
the time of onset of RRT17. Oliguria was defi ned as uri-
nary output of < 400 mL/day. Decisions for indication, 
change and interruption of the method of RRT were 
taken together by the nephrologist and the physicians 
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in charge of the patient, The RRT methods used were 
conventional hemodialysis, extended daily dialysis 
and continuous RRT (CRRT). Methods were selected 
considering the patient’s clinical condition and hemo-
dynamic status. CRRT were used in patients on va-
soactive drugs or with a potential for hemodynamic 
instability18.
At admission and during ICU stay, demographic, cli-
nical and laboratory data were collected. The follo-
wing prognostic scores were estimated: the second 
versions of the Acute Physiology and Chronic Health 
Evaluation (APACHE II) and Simplifi ed Acute Physio-
logy Score (SAPS II)8, the Logistic Organ Dysfunc-
tion14, the Organ Dysfunction and Infection14, the 
Liaño3 and Mehta scores6. The APACHE II and SAPS 
II scores were estimated on the fi rst day of admis-
sion at the ICU and the scores for organic dysfunc-
tion and those specifi c for patients with AKI were 
estimated on the fi rst day of RRT according to their 
original versions. For sedated patients, the Glasgow 
coma scale (GCS) prior to sedation was considered. 
When a variable was missing, a zero value or normal 
values were attributed, according to instructions for 
the estimate of each prognostic model. In the cur-
rent study, demographic and physiological variables 
were obtained for all patients. Among the laboratory 
variables, normal values were attributed for activated 
prothrombin time in 102 (22%) and for billirubins in 
42 (9%) patients. At clinical exam, billirubins levels 
were available in all patients with jaundice. Comor-
bidities were diagnosed according to the criteria of 
each score. Patients were classifi ed according to the 
reason for admission as medical, elective surgery 
and emergency surgery. Criteria of the Consensus 
Conference of the College of Chest Physicians / So-
ciety of Critical Care Medicine were utilized for diag-
nosis of sepsis19. In the ICU under study, criteria for 
infection diagnosis are usually those of the Centers 
for Diseases Control20. Hospital mortality was the en-
dpoint of interest. 

Statistical Analysis 

Data were entered in an electronic spreadsheet by 
a single person. Consistency of data was observed 
by one author (M.S.) and, at the end of the study, a 
duplicate check procedure of a randomized sample 
of 10% of patients was carried out. There was also 
a fi nal verifi cation of outliers and implausible values. 
Usual descriptive statistics were used to characterize 
the population. Continuous variables were presented 

as mean ± standard deviation or median (interquartile 
range 25%-75%) according to distribution as appror-
piate. Assessment of score performances was made 
through analysis of the discrimination and calibration. 
Discrimination of scores, that is to say, the capaci-
ty of diagnostic scores to differentiate patients who 
survived from those that died was assed using the 
receiver operating characteristic curve (AUROC) cur-
ve21. Analysis of the calibration (agreement between 
the number of patients observed and those predicted 
to die in hospital over all severity spectrums) was per-
formed by the “C” statistics of the Hosmer-Lemeshow 
goodness-of-fi t test (GOF)22. In this case a high value 
of p > 0.05 was considered as the criterion for a good 
calibration. Standardized mortality rate (SMR) was 
also calculated - deaths observed / predicted deaths 
for each model. Calibration curves were constructed. 
In them the observed mortality rates (“y” axis) and 
predicted (“x” axis) were compared; patients (colu-
mns) were distributed in deciles of predicted mortali-
ty. A two-tailed p value <0.05 was considered as sta-
tistically signifi cant. For statistical analyses the SPSS 
version 11.0 package was used (SPSS Inc., Chicago, 
IL, USA).

RESULTS 

During the study period, 467 patients met the eligi-
bility criteria and were included. Of them, 382 (82%) 
were admitted in ICU due to medical complications, 
49 (10%) at postoperative from elective surgeries 
and 39 (8%), at postoperative from emergency sur-
geries. The main demographic and clinical characte-
ristics are shown in table 1 and the main reasons for 
ICU admission are listed on table 2. The main factors 
associated to the development of AKI were sepsis (n 
= 354, 82%), shock/hyperperfusion (n = 333, 71%), 
contrast/drugs (n = 129, 28%), rhabdomyolysis (n = 
22, 5%) and obstruction of the urinary tract (n = 15. 
3%). AKI was multifactorial in 385 (82%) patients. 
On the day of initiating RRT the mean of serum urea 
concentration was 106 (62-164) mg/dL, median se-
rum creatinine concentration was 1.7 (1.1-2.6) mg/dL 
and the median urinary output was 860 (406-1500) 
mL/24h. One hundred and fi ve patients (22%) pre-
sented with oliguria. RRT was begun on the fi rst day 
of ICU admission in 227 (49%) patients. Because of 
the high frequency of hemodynamic instability, CRRT 
were used in 83% of patients, 14% of patients were 
initially treated with extended daily dialysis and 3% 
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with conventional daily hemodialysis. The In ICU and 
in hospital mortality rates were 71% and 75%, res-
pectively. Results of performance analyses of the six 
models are summarized in Table 3. Overall, discrimi-
nation was poor to regular for all models. The highest 
was for SAPS II [AUROC = 0.72 (95% confi dence in-
terval (95% CI) = 0.66 – 0.77)] and for the Mehta sco-

re [AUROC = 0.72 (95% CI = 0.67 – 0.78)]. Except for 
the Mehta score, all other models presented good 
calibration (GOF, p > 0.05) and tended to underesti-
mate hospital mortality (SMR > 1). Calibration curves 
for specifi c models for AKI, general severity-of-ill-
ness and organic dysfunction scores are represented 
on fi gures 1a, 1b and 1c respectively.

Table 1 – Main Demographic and Clinical Characteristics (n = 467).

Variables n (%), Mean ± SD, Median (IIQ)
Age (years) 71.1 ± 15.3
Male gender 241 (52%)
Hospital admission prior to ICU (days - n) 0 (0 – 1)
Impaired functional capacity (Knaus C or D) 186 (40%)
Charlson comorbidity index (points) 3 (1 – 4)
Charlson comorbidity index ≥ 1 point 382 (82%)
SAPS II (upon admission in the ICU. points) 48.5 ± 11.2
APACHE II (upon admission in the ICU. points) 27.4 ± 6.3
LOD on D1 of RRT (points) 7 (5 – 8)
RIFLE classifi cation

Risk 132 (28%)
Injury 111 (24%)
Failure 224 (48%)

Acute on chronic kidney injury 151 (32%)
RRT on D1 of ICU admission 227 (49%)
During stay in the ICU

Sepsis 354 (76%)
Mechanical ventilation 379 (81%)
Vasoactive amines 352 (75%)

Duration of ICU stay (days) 18 (8 – 36)
Duration of hospital stay (days) 23 (12 – 48)
Decision to limit treatment 83 (18%)
ICU mortality 333 (71%)
Hospital mortality 351 (75%)

SD = standard deviation. IQI = interquartile interval; ICU= Intensive Care Unit; APACHE = Acute Physiology and Chronic Health Evaluation; SAPS = Simplifi ed Acute 
Physiology Score; LOD = Logistic Organ Dysfunction.

Table 2 – Main reasons for ICU admission (n=467).

Variables n (%)
Elective surgical patients 46 (10%)

Gastrintestinal 27
Cardiac 7
Others 12

Emergency surgical patients 39 (8%)
Gastrointestinal perforation or obstruction 11
Complications of former surgeries 10
Cardiac / vascular 9
Others 9

Medical patients 382 (82%)
Sepsis 238
Cardiovascular complications 38
Acute kidney injury 23
Neurological complications 15
Digestive hemorrhage 15
Trauma 10
Others / miscellaneous 43
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Figure 1a – Specifi c Models for Patients with kidney injury. Ca-
libration curves for Mehta (black dashed line) and Liaño (solid 
black line) scores. The diagonal dashed line represents the line 
of ideal prediction. Columns represent the number of patients in 
each decile of predicted mortality

Figure 1b – Severity of Illness Scores (general models) Calibration 
curves for SAPS II (black dashed line) and for APACHE II (solid 
black line) scores. The diagonal dashed line represents the line 
of ideal prediction. Columns represent the number of patients in 
each decile of predicted mortality.

Figure 1c - Organ Dysfunction Scores Calibration curves for 
ODIN (black dashed line) and LOD (solid black line) The diago-
nal dashed line represents the line of ideal prediction. Columns 
represent the number of patients in each decile of predicted 
mortality.

DISCUSSION 

This is the largest, multicentric, prospective study car-
ried out to date, in Brazil on the evaluation of perfor-
mance of prediction models in patients with AKI tre-
ated with RRT during ICU stay. Further, this study is 
noteworthy for the simultaneous evaluation of six mo-
dels in this population, among which are the overall 
prognostic models (SAPSII and APACHE II), models 
for evaluation of organic dysfunction (LOD and ODIN) 
and specifi c models for patients with AKI (Mehta and 
Liaño). All of the models studied presented different 
performances, but as a rule, none was suitable for use 
in this sample of patients.
During the last decades, various prognostic scores 
were developed and have been proposed for use with 

Table 3 – Area under ROC Curves, “C” Statistics of the Goodness-of-fi t Hosmer-Lemeshow test and Standardized Mortality Rates for 
the SAPS II, APACHE II, LODS, ODIN, Liaño and Mehta Scores (n = 467;Hospital Mortality = 75.2%)

Prognostic Scores ROC Curves Goodness-of-fi t Predicted Mortality SMR 
AUROC (95% CI) χ2 p-value (Mean ± SD)

SAPS II 0.72 (0.66-0.77) 9.221 0.324 43.2±21.5 1.74 (1.55-1.95)
APACHE II 0.61 (0.55-0.67) 0.632 0.999 63.2±18.5 1.19 (1.09-1.30)
LODS 0.63 (0.58-0.69) 0.250 0.998 35.1±16.9 2.14 (1.87-2.45)
ODIN 0.60 (0.54-0.66) 4.176 0.383 53.1±13.5 1.41 (1.28-1.56)
Liaño 0.62 (0.56-0.67) 12.200 0.142 67.6±5.1 1.11 (1.02-1.21)
Mehta 0.72 (0.67-0.78) 26.260 0.001 78.4±16.5 0.96 (0.89-1.03)

AUROC = area under the ROC curve; CI = confi dence interval, SD = standard deviation; SMR = standardized mortality rate, χ2 = Chi- sq uare, SAPS = Simplifi ed 
Acute Physiology Score; APACHE= Acute Physiology and Chronic Health Evaluation; LOD = Logisitc Organ Dysfunction; ODIN = Organ Dysfunction and Infection.
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ICU patients. However, these models must be suita-
bly validated before their routine use in a given po-
pulation of patients. In general, the prognostic mo-
dels developed as from an overall population of ICU 
patients have an unsatisfactory performance, when 
tested in a more specific population23,24, including 
patients with AKI9-12,25-27. Nevertheless, information 
on the applicability of such models in patients with 
AKI requiring RRT is still scarce.
The largest study on the subject was carried out by 
Uchino et al., using the BEST Studies (Beginning 
and Ending Supportive Therapy for the Kidney)9 
database. In this study performance of four speci-
fic models for AKI (Mehta, Paganini, Chertow and 
Liaño), in addition to the SAPS II and SOFA sco-
res, were studied in 1742 patients coming from 54 
centers in 23 countries. Discrimination was equally 
poor for all models with AUROC ranging from 0.610 
for the Chertow score and 0.698 for the Liaño sco-
re. With the exception of the Liaño score (p=0.36) 
adjustment of calibration was inadequate for all the 
remaining models (p < 0.001).
In this study, APACHE II and SAPS II scores pre-
sented regular discrimination and underestimated 
hospital mortality. These results are similar to those 
in literature9-12,25-27. One of the justifications for these 
observations was that a possible sub-representa-
tion of AKI patients was made in the studies that ge-
nerated the general scores such as APACHE II and 
SAPS II. Therefore specific models for patients with 
AKI were proposed3-6. The Mehta and Liaño models 
were chosen here because they are more widely 
studied models and generate probabilities of dea-
th3.6. Results from evaluations of the performance 
of these scores were very variable. The Mehta sco-
re presented a somehow better discrimination and 
among all other scores presented the SMR [0.96 
(95% CI, 0.89-1.03) nearest to the unit. However, 
its calibration is poor. On the other hand, although 
calibration of the Liaño score has been adequate, 
there was a clear underestimation of mortality. This 
frustration with the use of specific models for AKI 
was also noted in other studies6,9,26. Finally among 
the models of organ dysfunction, the SOFA score is 
certainly the most studied6,9,25,28. Nevertheless, the 
SOFA score does not generate probability of death, 
only counting points, which is why LOD and ODIN 
scores were chosen13,14. Similar to these results, 
LOD presented a good calibration in a study carried 
out in four North-American centers, but discrimina-

tion was poor6. In this study the first validation of 
ODIN in patients with AKI was carried out. However 
this score was not advantageous in relation to the 
LOD and the remaining models, with poor discrimi-
nation and a tendency to underestimate mortality.
Performance of prognostic scores of Brazilian pa-
tients with AKI was assessed in only three different 
studies performed in single centers2,26,27. Batista et 
al.27 evaluated the APACHE II and the Liaño model 
in 76 patients of one center. Discrimination was re-
asonable for the two models (AUROC of 0.76 and 
0.78 respectively) but calibration was good only for 
the specific model. D’Avila et al. carried out a so-
mewhat larger study of 280 patients with AKI and 
need for dialysis26. In this study the APACHE II and 
Liaño scores were also evaluated. Although discri-
mination was better for the specific score ((AUROC 
= 0.81 versus AUROC = 0.65), adjustment was poor 
for both models. Lima et al. investigated performan-
ce of the APACHE II, SARS, LOD and Liaño scores 
in 324 patients with AKI12 Likewise, all models sho-
wed to be miscalibrated and to underestimate mor-
tality of that population.
Two measures are basically used to evaluate perfor-
mance of a model: discrimination, assessed by the 
calculation of the area below the ROC curve and 
calibration calculated according to the Hosmer and 
Lemeshow GOPF statistics1,2,21,22. However the num-
ber of patients evaluated in a study may change the 
outcome. As such, considerations must be made 
regarding the relatively small sample size in most 
studies. In a very elegant study, Zhu et al. assessed 
the infl uence of sample size when analyzing the per-
formance of the Mortality Probability Models (MPM) 
II using computer simulations29. The authors proved 
that the smaller the size of the sample, the better is 
the model’s calibration. On the other hand, evalua-
tion of the model’s discrimination was not affected. 
However, the present study also presents some li-
mitations. Although this is a multicentric study car-
ried out in an ICU with different characteristics, all 
three hospitals are located in the same geographic 
region and RRT was supplied by teams of nephrolo-
gists with similar care routines and aspects related 
to RRT procedures. For this reason caution is ne-
eded when extrapolating the herein presented re-
sults to other services. Influence of regional effects 
on performance of prognostic scores was shown in 
the study that generated SAPS 330. In this study, in 
addition to the standard equation for the SPAS 3, 
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specific equations were developed for the different 
geographical regions of the world participating in 
the study. In a study with cancer patients in a Bra-
zilian ICU, the specific equation for South and Cen-
tral America countries was better adjusted than the 
general SAPS 3 equation31. Furthermore occurren-
ce of possible selection biases related to ICU, the 
admission and discharge must be also taken into 
account. Differences in admission and discharge 
criteria, differences in acute or chronic illness of pa-
tients and differences in the criteria for orders of not 
resuscitation and for treatment limitations may alter 
prognosis. Finally, the mortality rate found in these 
patients was relatively high when compared to other 
international studies6,10,32,33 although it was similar to 
that of other results observed in Brazilian popula-

tions of patients with AKI12,26,27,33. Furthermore, this 
mortality rate may be attributed to the fact that it 
was studied in an older and certainly rather severely 
ill population due to high frequencies of comorbidi-
ty, sepsis, functional capacity impairment and need 
for mechanical, ventilation and vasoactive amines.
To conclude, all of the six models under study were 
inadequate for prognostic prediction of severely ill 
patients with AKI requiring RRT, including specific 
models for renal patients. It must be stressed that 
although prognostic scores may be useful to enhan-
ce discussions on prognosis and characterize seve-
rity of patients in clinical studies, there is no model 
for use as an isolated parameter to indicate or guide 
treatments including ICU admission and discharge 
policies or beginning and ending of RRT.
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APPENDIX

Description of the prognostic scores specifi c for AKI:*

Mehta Score (6):
Log odds of mortality s = (0.0170 x age (years) + (0.8605 x male gender) + (0.0144 x serum ureic Nitrogen) x (0.3398 x serum creatini-
ne) + (1.2242 x hematologic dysfunction) + (1.1183 x liver dysfunction) + (0.,9637 x respiratory failure) + (0.0119 x heart rate) - (0.4432 
x log (urinary output)) – 0.7207

Liaño Score (3):
Probability of death : (0.032 x age (decades) – (0.086 x male gender) + (0.109 x nephrotoxic AKI) + (0.109 x oliguria) + (0.116 x hypo-
tension) + (0.122 x icterítia) + (0.150 x coma) – (0.154 x reduced consciousness) + (0.182 x mechanical ventilation) + 0.210

Description of organ dysfunction scores:*

LOD Score (13)

Measurements of Organic Systems 5 3 1 0 1 3 5
Neurological (Glasgow coma scale) 3-5 6-8 9-13 14-15
Cardiovascular

HR (bpm) < 30 30-139 ≥ 140 
or or and or
SBP (mmHg) < 40 40-69 70-89 90-239 240-269 ≥ 270

Renal
Serum urea (g/L) < 0,36 0,36-0,59 0,60-1,19 ≥ 120
or
Ureic nitrogen (mg/dL) < 17 17- < 28 28- < 56 ≥ 56
and and or or
Serum creatinine (mg/dL) < 1.20 120-1.59 ≥ 1.60

and or
Diuresis (L/dia) < 0.5 0.5-0.74 0.75-9.99 ≥ 10

Respiratory
PaO2/FiO2 in MV or CPAP

< 150 ≥ 150
With no ventilation;

with no CPAP;
with no IPAP

Hematoligic
n. of leukocytes (mm3) x 103 < 1.0 1.0-2.4 2.5-49.9 ≥ 50

or and
n. of platelets (mm3) x 103 > 50 ≥ 50

Liver < 2.0 ≥ 2.0
Bilirrubin (mg/dL) and or
Time of prothrombin (s and %) (< 25%) (< 3 > 25%) ≥ 3

MV — mechanical venti lation; CPAP — continued positive airways pressure; IPAP — intermittent positive airways pressure; HR = Heart rate; SAP = Systolic Arterial 
Pressure 

Prob = 
 elogit

logit = – 3.4043 + 0.4173 * LOD Score
 1 + elogit

Probability of death = elogit /(1 + elogit)
Logit = – 3.4043 + 0.4173 * LOD Score

ODIN score (14)

Probability of death = elogit /(1 + elogit)
Logit = –3.59 + (1.09 x respiratory) + (1.19 x cardiovascular) + (1.18 x renal) + 
(0.86 x hematologic + (0.57 x liver) + (0.99 x neurologic) + (0.53 x infection)

N. ODIN 0 1 2 3 4 5 6 7
Death 2.6% 9.7% 16.7% 32.3% 64.9% 75.9% 94.4% 100%

*Defi nitions used in each score may be obtained in the original publications.
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