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Summary

Introduction: The mortality of cancer patients admitted to an intensive care unit can be estimated using
sepsis scales. The objective of the present study was to carry out a diagnostic test between the main
scales in a group of cancer patients from a reference center in Guayaquil-Ecuador.

Methodology: A cross-sectional study was carried outin theintensive care unit of the National Oncology
Institute "Dr. Juan Tanca Marengo" of SOLCA-Guayaquil from October 2019 to November 2020. The
sample was probabilistic of patients with clinical oncological diagnoses. Admitted to the ICU. Age, type
of cancer, family history, mortality,and SOFA and APACHE Il scores were recorded. Descriptive statistics
were used, and a diagnostic test and a survival analysis were performed.

Results: Ninety-nine cases were analyzed, 57 + 16 years old, and 37 were men (37.4%). Arterial hyperten-
sion (39.4%) and type 2 diabetes mellitus (17.1%). A total of 12.1% of the cases were non-Hodgkin's
lymphomaand intestinal cancer (11.1%),and 17 deaths occurred (17.2%). The overall SOFA score was
6.8+ 3.0,and the global APACHE Il score was 18.6 +7.0. Therisk of mortality was statistically significant
from the fifth day. A SOFA score >6 had a sensitivity of 88.24%, the positive predictive value (VP) was
shallow, and the specificity; the negative PV was 97%. The APACHE Il scale had a sensitivity of 94.12%,
with a specificity of 96.34%; positive PV, compared to the SOFA scale, was double.

Conclusion: The APACHE Il scale in clinical cancer patients admitted to the ICU predicts mortality more
accurately when the score exceeds 18.
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Introduction

Cancer is the leading cause of death in men and the second leading cause of death in women
worldwide, with an annual mortality rate of 204 deaths per 100 thousand inhabitants [1]. The
causes of death derive from complications due to immunosuppression, either due to the dis-
ease itself or as a consequence of adjuvant therapy; sepsis of respiratory and urinary origin is
frequent in these patients. In Ecuador, the leading causes of death from cancer correspond to
entities such as breast cancer, colorectal cancer, and prostate cancer [2]. To determine the
mortality prognosis of these patients, scales such as Sequential Organ Failure Assessment
(SOFA) and Acute Physiology And Chronic Health Evaluation Il (APACHE Il) were used, each
with sensitivity and specificity in predicting mortality.

In Ecuador, few studies on this subject provide insufficient data to validate the accuracy
of these scales in our environment. However, new evidence indicates that a SOFA over 6 points
and APACHE Il over 10 are highly predictive of mortality, as stated [3] (OR 1.26; 95% CI: 1.10-
1.43). Based on the above, the development of this research work is proposed, whose objec-
tive is to analyze the use of APACHE Il and SOFA scores as predictors of mortality in clinical
oncology patients admitted to the intensive care room of the SOLCA Hospital in the city of
Guayaquil. Furthermore, survival analysis was performed. It is considered that research of this
nature can contribute to improving the standards of medical care in patients with catastrophic
illnesses. It is also estimated from the present that multicentric research of an application type
can be carried out in the medium term, allowing the generation of scientific knowledge based
on local casuistry.

Materials and methods

Study design
This study is observational and cross-sectional. One part of the study was correlational.

Study area

The study was carried out in the intensive care room of the National Oncology Institute "Dr.
Juan Tanca Marengo" of the Society for the Fight Against Cancer — SOLCA, in Guayaquil, Ec-
uador. The study period was the files registered from October 1, 2019, to February 28, 2020.
The study ended on November 27, 2020.

Universe and sample
The population was made up of patients admitted to the intensive care unit of the institution.
For the sample calculation, the following formula was used for finite populations:

n=(N* Z_a*2*p*q)/(d"2*(N-1)+ Z_a"2*p*q)
where n = is the size of the population to be determined, Za = confidence level of 1.96, P=
expected proportion of 0.5, g = (1 — p) probability of failure 0.5, and d = precision of 0.05. The
estimated number was 90 cases.
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Participants

Adult patients admitted for the first time to the institution's intensive care unit with primary
clinical diagnoses of cancer were included. Patients in the postoperative oncological period
were excluded, and records with incomplete data were excluded from the analysis.

Variables

Sociodemographic variables are included: age, schooling, and sex. Clinical variables: type of
cancer and staging, comorbidity, ECOG Scale, and treatment. SOFA scale, APACHE Il slave
scale, mortality, cause of death, days of hospitalization.

Procedures, techniques, and instruments.

The data were collected from the clinical history in a form designed exclusively for that pur-
pose. The institutional electronic system was used for case investigation. The following root
codes of the ICD-10 international classification related to malignant neoplasms (C00-C97)
were used. The database was coded with serial numbers, thus protecting the confidentiality
of the information and identity of the patients.

Bias avoidance

To guarantee the reliability of the information, the researchers were trained in data collection.
A double checklist was used to include all cases. The data were validated and curated by the
researchers KO and TR. To avoid possible interviewer, information, and memory biases, the
principal investigator guarded the data at all times with an appropriate guide and records. Ob-
servation and selection bias was avoided by applying the participant selection criteria. All the
clinical and paraclinical variables of the hemodialysis sessions of the period mentioned above
were recorded. Two researchers independently analyzed each record in duplicate, and the var-
iables were recorded in the database once their agreement was verified.

Statistical analysis

Univariate analysis of the sample was performed. A secondary analysis presents a study of
diagnostic tests between the SOFA and APACHE Il variables conceming mortality. The third
survival analysis is presented. The statistical package used was SPSS version 21.0 for PC
(Armonk, NY: IBM Corp.), licensed by the University of Espiritu Santo Specialties.

Results
Study participants
The study included 99 analyzable cases (Figure 1).

Sample characterization

The average age of the group was 57 + 16 years, with a minimum value of 18 and a maximum
of 88 years. There were 37 men (37.4%) and 62 women (62.4%). The most frequent comor-
bidities were arterial hypertension and type 2 diabetes mellitus (Table 1). Within the etiology
of neoplasms, cases of non-Hodgkin's lymphoma and intestinal cancer were the most preva-
lent (Table 2).
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Table 1. Comorbidities and medical history in the study group.

n=99 Percentage Accumulated percentage
Family history of Ca 27 27.3% 27.3%
Arterial hypertension 39 39.4% 66.6%
Mellitus diabetes 17 17.2% 83.8%
smoking 9 5.1% 88.9%
environmental exposure 5 5.1% 94.1%
hypothyroidism 3 3.0% 97.0%
ischemic stroke two 2.0% 99.0%
HIV 1 1.0% 100%

Ca: Cancer, CVA: Cerebrovascular Accident, HIV: Human Immunodeficiency Virus.

Table 2. Etiology of neoplasms in study patients.

n=99 Percentage Accumulated percentage

Hodgkin lymphoma 12 12.1% 12.1%
Bowel Ca eleven 11.1% 23.2%
Brainca 8 8.1% 31.3%
Breast ca 8 8.1% 39.4%
Skinca 7 7.1% 46.5%
Thyroid ca 5 51% 51.6%
Leukemia 5 51% 56.7%
Ca of cervix 4 4.0% 60. 7%
Ca of tongue 4 4.0% 64.7%
Ovaryca 4 4.0% 68.7%
Lungca 4 4.0% 72.7%
Hepatic Ca 4 4.0% 76.7%
Kidney Ca 4 4.0% 80.7%
Stomachca 3 3.0% 83.7%
Pancreatic ca 3 3.0% 86.7%
Amygdala ca two 2.0% 88.7%
Vagina ca two 2.0% 90.7%
Bladder ca two 2.0% 92.7%
Esophagealca 1 1.0% 93.7%
Ca of endometrium 1 1.0% 94.7%
Ca of penis 1 1.0% 95.7%
E;onchialneuroendocrine 1 10% 96.7%
Eye ca 1 1.0% 97.7%
Meningioma 1 1.0% 98.7%
Oligodendroglioma 1 1.0% 100%
Ca:Cancer.

In 69 cases (69.7%), the neoplasia was locoregional, and 30 cases (30.3%) corresponded to
metastatic cases. The leading site of metastasis observed in the study population was Lymph
node with 64 cases (65.46%), followed by Lung (10 cases) and Intestine (10 cases), Bone with
6 cases (6.1%), Hepatic with 5cases (5.1%), Pancreas and Brain with 2 cases each. The aver-
age time of disease with cancer in the study population was 5 +2 years, the minimum time of
the disease was one year, and the maximum was 16 years.
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[ 189 cancer cases entered into the study. ] (90 cases were ex-
cluded dueto incom-

plete data and without
[ 99 cases were analyzed with complete data. ] inclusion criteria.

Figure 1. Study participants.

Mortality assessment scales

There were 17 deaths (17.2%). The SOFA scale score of the group was 6.8 + 3.0 (minimum 2,
maximum 11). The APACHE Il scale score was 18.6 + 7.0 (minimum 4, maximum 34) (Figure
2). The scales are presented in table 3.

PUNTUACION SOFA PUNTUACION APACHE Il

Frequency
Frequency
»

00 3.00 6.00 9.00 1200 00

. 00 10.00 20.00 30.00 40.00
PUNTUACION SOFA

PUNTUACION APACHE Il

Figure 2. Histograms of the SOFA and APACHE Il variables.

Table 3. APACHE Il and SOFA Scale Components in Study Participants.

Respiratory rate (per min) 18.2
Platelets (u/uL) 244.67 + 51.6
Bilirubins (mg/dL) 3.03+1.08
Mean arterial pressure (mmHg) 79.31+13.35
Glasgow 12.29 +3.40
Creatinine (mg/dL) 1.39+1.45
Temperature (°C) 36.94 + 1.89

SPO2 (mmHg) 94,53 + 5.94

pH 7.38+0.11

Na (mEq/L) 138.4+5.12

K (mEg/L) 404073

Het (%) 3216

WBC (u/uL x 1000) 14.2 £ 9.49

WBC: White blood cells.
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Survival estimate

The risk of mortality due to cancer in patients in the intensive care unit was statistically signif-
icant from the fifth day of hospital stay with an asymptotic significance of 0.0697 when the
SOFA scales had a mean of 6 points and for APACHE a score equivalent to 18 (Figure 3).

Survival Function at mean of covariates

08

08

Cum Survival

04

02

0.0

.00 5.00 10.00 15.00 20.00

TIEMPO DE ESTANCIA EN UCI

Figure 3. Survival function in patients with mortality event. Time in days.

Diagnostic tests

The SOFA scale had a sensitivity of 88.24% when its value was equal to or greater than 6
points; the positive predictive value was meager, as was the specificity (Table 4); the negative
predictive value for SOFA >6 was 97%. The APACHE Il scale had a sensitivity of 94.12%, with
a specificity of 96.34%; it was observed that the positive predictive value, compared to the
SOFA scale, was double (Table 4). The ROC curve is presented in figure 4.

Table 4. Diagnostic tests.

Deceased alive Sensitiv- ee
n=17 n=82 Ity specificity PPV NPV
1 2% 17 (20.7%
COUCH -6 5(88.2%) (20.7%) g 549 79.27%  46.88%  97.01%
<6 2(11.8%) 65 (79.3%)

>18 16 (94.12%) 3 (3.66%)
<18 1(5.88%) 79 (96.34%)
PPV: Positive predictive value. NPV: negative predictive value

Apachell 94.12% 96.34% 84.21% 98.75%
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Figure 4. ROC curve of the SOFA and APACHE Il scales for predicting mortality in cancer patients in the ICU.

Discussion

The results of the present investigation show that the average length of hospital stay in oncol-
ogy patients admitted to the intensive care unit (ICU) of the SOLCA Hospital in Guayaquil was
five days. These data are comparable to those previously reported [3], who showed that the
average hospitalization time was approximately nine days in a study on cancer patients ad-
mitted to 18 different ICUs. The leading causes of his admissions were postoperative compli-
cations and acid-base imbalance. Refractory hypotension, pneumonia.

It was also observed that male patients were predominant with a 2:1 ratio, and the primary
diagnoses were non-Hodgkin's lymphoma, intestinal cancer, and brain cancer. In the study by
Diaz-Diaz et al. [3], 62.9% of the patients were men, similar to the present study. According to
the same author, solid tumors were frequent with 79%.

The most frequent solid tumors observed were gastrointestinal (38.3%), genitourinary
(20.4%), and lung (10.2%) tumors. Of the hematological tumors, the most frequent were lym-
phoma (15.9%), leukemia (7.8%) and multiple myeloma (3.6%). Based on the mortality variable,
82.8% survived during their stay in the SOLCA Guayaquil ICU, while 17.2% did not, with a total
of 17 cases. These data are similar to those reported by Probst et al. (2019) [4], who, in a study
on the prognostic accuracy of the SOFA, gSOFA, and SIRS criteria in cancer patients, showed
that out of 450 patients (15.63%) who corresponded to a total of 70 cases died during their
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stay in the ICU, the causes of death were multiorgan failure, AKIN Il renal failure, and creatinine
levels > 5 mg/dl.

The SOFA scores had a mean of 6.8 points with a standard deviation of +2.95, while the
APACHE scores had mean values of 18.6 points with a standard deviation of + 6.99. These
data are related to those reported by (Diaz-Diaz et al., 2018) [3], who observed mortality when
the APACHE Il score was 21 points, SAPS-II 75 points, and SOFA 8 points. In a study [4] in
patients with gSOFA = 2, mortality was 49% compared to 33% for those with gSOFA < 2 (P =
0.056). With the SOFA scale, mortality was 56% with a value of 6.2 points (P <0.001), so it was
concluded that SOFA allowed a significantly better discrimination for hospital mortality
(AUROC 0.74 [95% Cl, 0.69-0.79] P <0.001). For his part (Bermejo Gonzélez, 2017) [5] consid-
ers that the correlation between SOFA and APACHE |l is adequate for predicting mortality in
both solid and nonsolid tumors; when SOFA is equal to 6 points, 22 points for APACHE Il and
2.08 ng/ml for procalcitonin. (Escudero & Soffa, 2018) [6] showed that a SOFA score of 6 con-
fers an RR for death = 5:1. According to this author, SOFA scores = 8 points, APACHE Il scores
> 21 points, and IL 6 levels = 2.30 ng/ml are highly predictive of mortality in cancer patients.

For Chae et al.,, 2020 [7], when the SOFA score was = 6 and gSOFA was = 2, the mortality
was 23.2% and 3%, respectively (P <0.001). However, the combination of gSOFA with alactate
threshold = 2 considerably improved mortality discrimination ability with an AUROC of 0.77
(95% Cl, 0.69-0.85), which was similar to the SOFA score (P = 0.11). All these previously ex-
posed data correlate with those obtained in the ICU - SOLCA of Guayaquil.

Concerning the general objective, which was to analyze the use of APACHE Il and SOFA
as predictors of mortality in clinical oncology patients in the intensive care ward of the SOLCA
hospital in Guayaquil from October 2019 to February 2020, it is concluded that both scales are
suitable as predictors of mortality. The asymptotic significance supports this obtained <0.001
when applying the Cox linear regression parametric survival test, with a risk of imminent death
from the fifth day of hospitalization in the ICU.

The incidence of mortality observed in cancer patients admitted to the ICU ward of the
Oncology Hospital - SOLCA Guayaquil was 16.83% when the APACHE and SOLCA scales
reached the average values obtained in the present investigation.

The average APACHE Il score was 18 points, and the SOFA score was 6 points, which had
a statistically significant association with mortality in cancer patients admitted to the Oncol-
ogy Hospital - SOLCA Guayaquil ICU ward.

The prognostic validity of the APACHE Il and SOFA scales through survival analysis when
applying atyping test: Cox linear regression yielded an asymptotic significance of 0.001, which
mathematically and statistically supports that they are adequate scales to relate the potential
risk of death in cancer patients admitted to the ICU.

Finally, it was shown that both SOFA and APACHE Il had adequate sensitivities, specifici-
ties, and predictive values for mortality in cancer patients admitted to SOLCA Guayaquil Hos-
pital, with APACHE being better than SOFA, with figures for APACHE of 94.12% for sensitivity,
of 96.34. % for specificity and 84.21% for PPV. For SOFA, they were 88.24% for sensitivity,
79.27% for specificity, and 46.88% for VPP.

It is considered that this research provides valuable information to timely identify those
cancer patients with a high risk of mortality upon admission to the ICU of the SOLCA Hospital
in the city of Guayaquil. Obtaining information of this type will allow optimization of hospital
resources available when patients reach SOFA scales > 6 points and APACHE scales > 18
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points based on a specific time interval, avoiding unnecessary interventions or juxtaposed in-
tervening promptly to avoid the death of cancer patients with permissible survival rate and
adequate lifestyle.

On the other hand, this research provides scientific information through the application
of the scientific method and provides survival results based on mathematical models that are
reproducible (COX Linear Regression) in any ICU room nationwide, which is a tool based on
information obtained to modify diagnostic and therapeutic protocols. Through these data, it
will be possible in the medium and long term to adapt therapeutic strategies that allow an
early replacement of critically ill patients.

The data obtained in the present investigation are proposed to carry out new investiga-
tions of an applicative type in comparison with peers, that is, multicenter between different
intensive care units of the city of Guayaquil, in which the usefulness of interventions in critically
ill cancer patients. This will make it possible to rationalize the efforts made in cancer patients,
avoiding unnecessary life extensions in seriously compromised patients where the quality of
life is inadequate and, on the other hand, will make it possible to make the entire hospital con-
tingent available to cancer patients when their survival capacity and quality of life after dis-
charge from the ICU are optimal. It is recommended to carry out new investigations where
other survival scales are integrated, such as Quick SOFA, APACHE I, and APACHE IV, as well
as the usefulness of serological markers suchas interleukins and procalcitonin, to standardize
at the level of the city of Guayaquil which scales are the most adaptable and with a higher
degree of confidence to estimate survival in patients admitted to intensive care units.

Conclusions
The APACHE Il scale in clinical cancer patients admitted to the ICU accurately predicts mor-
tality when the score exceeds 18.
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