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Abstract
Background—The characteristics of blood recipients including diagnoses associated with
transfusion and post-transfusion survival are unreported in Brazil. The goals of this analysis were:
1) to describe blood utilization according to clinical diagnoses and patient characteristics at a large
public hospital, Hospital das Clinicas (HC), a tertiary teaching hospital and trauma center in the
city of Sao Paulo; 2) to determine the factors associated with survival of blood recipients.

Methods—A retrospective cross-sectional analysis was conducted on all inpatients in 2004. Data
came from three sources were merged: HC electronic admission files, blood issue files, and the
national death registry. The first two files consist of data about patient characteristics, clinical
diagnosis, and transfusion information. Analyses comparing transfused and non-transfused
patients were conducted. The third file was used to determine survival status of recipients up to
three years after last transfusion. Logistic regression was conducted among transfused patients to
examine survival curves and characteristics associated with follow up patient survival.

Results—In 2004, 30,779 patients were admitted to HC, with 3,835 (12.4%) transfused. These
patients had 10,479 transfusions episodes, consisting of 39,561 transfused components; 16,748
(42%) red cells, 15,828 (40%) platelets and 6,190 (16%) plasma. The median number of
components transfused was 3 (range 1 – 656) per patient admission. Mortality during
hospitalization was dramatically different for patients whose admissions included transfusion or
not (24% vs. 4%). After 1 year, 56% of transfusion recipients were alive. The multivariable model
of factors associated with mortality following transfusion showed that the most significant factors
in descending order were hospital ward, increasing age, increasing number of components
transfused, and type of components received.
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Conclusion—Ward and transfusion are markers of underlying medical conditions and are
associated with the probability of survival. Platelet transfusions are common and likely reflect the
types of patients treated at HC. This comprehensive blood utilization study, first of its kind in
Brazil can help in developing transfusion policy analyses in South America.

Introduction
The use of blood transfusion therapies may vary according to medical practice traditions
within and between countries and over time, particularly as blood availability, component
therapy, and transfusion management practices evolve. Data on the adequacy of the supply,
reasons for transfusion, and recipient epidemiology and outcomes are important for blood
banks worldwide. Utilization comparisons can help identify differences between countries
and perhaps inform assessments of best practices based on recipient outcomes in defined
patient categories. Efforts to better understand blood utilization through descriptive
epidemiology studies in different countries have been reported1–10 but there is a paucity of
comprehensive data regarding blood utilization in South America. A study of transfusion
triggers based on hemoglobin level and blood component use in cardiac patients has been
reported from the Heart Institute in São Paulo11 and another study of liver transplantation
described survival rates for patients requiring massive intraoperative transfusion12 in
Campinas, São Paulo State. Brazil has a population of about 190 million.14 The annual
allogeneic blood collection total is 4,002,417 units15 or 21 blood donations per 1000
inhabitants.14 To improve transfusion practice and security, in 2000 the Brazilian
government released specific regulations requiring traceability of blood from donor to
recipient.16, 17 In Brazil, it is mandatory that a formal allogeneic transfusion request be made
by a physician and submitted to the blood center. Federal Regulation also requires processes
to identify blood recipients and to monitor blood and blood component use in all health care
institutions in the country.17 These regulations also include a hemovigilance system that
requires notification of unexpected adverse effects of blood transfusion and measures to
protect recipients16, 17. Although these regulations exist, there are few published data
describing the use of blood in Brazil.18–20 Our goals in this study are to describe the blood
utilization patterns and recipient survival at the Central Institute at Hospital das Clinicas in
São Paulo.

Materials and Methods
Setting

The São Paulo metropolitan area has a population of 17 million.21 The main tertiary care
public and teaching facility is located in a hospital complex called Hospital das Clinicas
(HC). It is also a major hospital for trauma care in the western region of the greater City of
São Paulo. All blood used at this institution is provided by Fundação Pró-Sangue/
Hemocentro de São Paulo (FPS/HSP). Forty-six percent of blood collected by FPS/HSP is
used within Hospital das Clinicas. The overall complex includes the following institutes:
Central Institute, Heart Institute, Trauma and Orthopedics Institute, and Children’s Hospital.
For this study, we analyzed the blood utilization at the Central Institute which is the primary
hospital for the majority of medical specialties: Surgery (General, Digestive System, Liver,
Head and Neck, Thoracic, Vascular), Medicine (Hematology [including oncology-
hematology], Endocrinology, Pulmonology, Nephrology, Allergy and Immunology,
Rheumatology, Gastroenterology and Geriatrics), Clinical and Surgical Neurology, Urology,
Gynecology, Obstetrics, Dermatology, Plastic Surgery and Burns, Endoscopy, Infectious
and Parasitic Diseases. The Central Institute also includes a general Emergency Room, an
Adult Intensive Care Unit (ICU) and a Neonatal Intensive Care Unit (NICU). Subjects
included in this study represent the patient population of Sao Paulo, Brazil. The blood
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recipient population includes both transfusion naïve and those who have had previous
allogeneic and or autologous blood transfusion before 2004.

Sources of data for this study
To create the analytical dataset, data from three sources were merged for this retrospective
cross-sectional study. The first source was electronic hospital records for all patients,
whether transfused or not, who were admitted to HC in 2004. Each patient receives a unique
hospital identification (ID) number at first admission that is then used for all future medical
care at HC. From the HC Central Institute medical records database, the following data
elements were captured: patient name, mother’s name, patient’s date of birth, hospital ID
number, age, gender, diagnosis codes, clinic or ward, date of death, and date patient was last
seen in the hospital alive (discharge date). The second source was transfusion information
from FPS/HSP for all patients who received allogeneic transfusion at HC in 2004. All
transfusion services in Brazil must have computerized information systems (CIS), where
blood and components are registered.13 From the FPS/HSP CIS we captured the following
data: blood or component type (red cells, platelets, plasma, fresh frozen plasma), number of
components, transfusion date(s), clinic or ward name, recipient name, hospital ID number,
gender, date of birth. Since the total number of transfused whole blood units was very low (n
= 5, < 0.1%), we excluded them from the analysis. FPS/HSP collects platelets by single
donor aphaeresis and from whole blood donations (pool of 5 to 7 donations). The majority
of platelets transfused in 2004 were from pooled donations. For the purpose of this study we
have counted each preparation transfused as a single unit whether it consisted of whole
blood derived platelets or aphaeresis platelets and also in the case where multiple donations
are pooled to form one unit of cryoprecipitate. Third, death certificate/registry data obtained
from a computerized information system equivalent to the US National Death Index, (SIM
Version April 19th 2007) was provided by the Brazil Ministry of Health. This database
contained information on all deaths and causes of deaths in the country during the years
2004 through 2006. A post-discharge survival status dataset was developed using death
certificate data in 2004 through 2006 for all persons transfused in 2004. This search was
performed using Soundex for Portuguese phonetics (Record Linkage III – Version 3.0.4
4005). Patient’s name, mother’s name and patient’s date of birth were used to identify
deaths that occurred after discharge. Based on a validation study, the sensitivity and
specificity of the method used to determine cause of death are 93.9% (CI 95% 89.6 - 96.8%)
and 91% (CI 95% 86.2 – 94.6%), respectively24. A mortality file was constructed that
included the date and cause of death and the patient’s hospital ID number. The mortality file
was subsequently merged with HC and FPS/HSP data using hospital ID, and date of birth.

Statistical analysis
The initial analysis compared the characteristics of transfused and non-transfused patients at
HC to establish similarities and differences between these two patient populations.
Descriptive analyses were conducted for demographic and clinical variables, transfusion
status, the type and number of components transfused, as well as survival status at 24 hours
after transfusion, and at hospital discharge for each admission, and at 1 year following
discharge. A transfusion episode was defined as any blood component transfused on a
specific calendar day. Patients were categorized into one of 21 (I-XXI) International
Classification of Diseases-ICD-10 chapters according to the main discharge diagnosis
ICD-10 code (www.who.int).22, 23 Wards at HC were grouped into six broadly
encompassing areas: Emergency Room (ER), General Admission (GA); Intensive Care Unit
(ICU), Operation Room (OR), Nursery, and Nursery Intensive Care Unit (NICU). We
defined the following age groups: 0–14; 15–34; 35–44; 45–54; 55–74 and > 75 years old. Of
note, the pediatric population was not further stratified due to the limitation in the number of
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patients captured in our database because the Central Institute does not include the
Children’s Hospital where the majority of pediatric transfusions occur.

For transfused patients three levels of analyses were conducted – admission level, patient
level, and component level. We report analysis results at admission level unless otherwise
noted. Since a patient might have multiple admissions and multiple transfusions for different
principal diagnoses, Kaplan-Meier analysis was conducted on survival time in days after
patients’ last transfusion by age, gender, and ward separately to generate the survival curves
by each variable. The number and type of blood components transfused during each
admission were tabulated by ward, age, and gender. Finally, logistic regression analyses
were conducted to identify factors associated with in-hospital mortality. Predictors included
in the logistic regression analysis were age, gender, ward, total number of components
transfused and type of transfused components during the last transfusion. Results are
reported as adjusted odds ratios (AORs) and 95% confidence intervals (95% CIs). A p-value
less than 0.05 was considered statistically significant. All analyses were conducted using
SAS Windows Version 9.1.3 (SAS Institute, Cary, NC). Ethical Committee and IRB
approvals to conduct this study were obtained in both Brazil and the USA.

Results
During 2004, there were 38,831 admissions of 30,779 unique patients to the Central Institute
at HC, of which 3,835 patients (12.5%) were transfused. The patients with and without (n =
26,944) transfusion episodes had 4,330 (11.1%) and 34,501 (88.9%) of hospital admissions,
respectively (Figure 1). The average number of admissions per patient was similar between
the transfused (n = 1.13) and non-transfused patients (n = 1.12), but the length of stay was
much longer for transfused patients (median: 13 vs. 3 days) (Table 1). More females than
males (55% vs. 45%) were admitted, yet more males than females (13.2% vs. 9.4%) were
transfused during admission.

Distributions of primary diagnoses were different between transfused and non-transfused
patients. The most prevalent diagnoses for transfused patients were neoplasm (28%),
followed by diseases of the digestive system (15%), diseases of the circulatory system
(10%), and then injury, poisoning and other external causes (10%). Among admissions of
patients without transfusions, the most prevalent diagnoses were neoplasm (14%), diseases
of the digestive system (11%), and pregnancy, childbirth and the puerperium (10%).
Mortality rates during hospitalization were dramatically different between transfused and
non-transfused patients (24% vs. 4%, respectively).

In 2004, FPS/HSP issued 101,909 blood components for 29,547 transfusions for all hospitals
FPS/HSP serves. The transfused patients at the Central Institute comprised 42.6% of all
patients (n = 9,004) who received blood from FPS/HSP (Figure 1). Patients included in this
study received 39,677 components during 10,527 transfusion episodes in which 16,852
(42%) red cells, 15,828 (40%) platelets, 6,202 (16%) plasma, and 790 (2%) cryoprecipitate
units were transfused. Regarding the frequency of transfusion, 54% of the transfused
patients had one transfusion episode, 20% had 2 episodes, and 22.5% had 3 to 10 transfusion
episodes in the year. The median number of components transfused was 3 (range 1 – 656)
per patient admission. The mean age at transfusion was 49 years. Overall, 56% of the
transfused patients were under the age of 55 years. About 11% of transfused patients were >
75 years old, while 5.7% patients were under the age of 15 years.

The proportion of all patients transfused varied according to ward, patients were more likely
to be transfused in GA wards (34%) or ER (33%), followed by ICU (17%), OR (14%),
Nursery (2%), and NICU (< 1%). The proportion of all non-transfused patients in HC was
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57% GA, 25% ER, 10% OR, 6% Nursery, 2% ICU and < 1% NICU (Table 1), showing that
patients in ICU or OR were more likely to be transfused.

Component Use by Gender, Age, and Ward
Blood transfusion varied significantly by gender, age, and ward (Table 2). Males received
62% of all blood components. The proportions of red cells, platelets and plasma transfused
by gender were similar to the overall summary. However, females received more
cryoprecipitate than males (68% vs. 32%). Patients under the age of 45 years received 69%
of all components, including 59% of red cells, 81% of platelets, 65% of plasma, and 90% of
cryoprecipitate.

Blood component use varied according to ward. ICU patients received 44% of all transfused
components, followed by 29% in the GA wards, 18% in the ER, and relatively fewer
components, 8%, in the OR. ICU, GA, and ER had the highest use of red cell transfusion
(30%, 29%, and 27% of all admissions, respectively). Fifty-eight percent of 15,828 platelets
were transfused in the ICU and 31% in the GA wards, whereas 48% of plasma components
were transfused in the ICU, 24% in the ER, and 20% in the GA wards. Sixty-eight percent
of cryoprecipitate was used in GA wards and 26% in the ICU.

Principal Diagnoses and Component Use
Transfusion of platelets was most common for Neoplasms with 31% of patients with
Neoplasms receiving them. The second reason was blood diseases (14%), followed by
respiratory diseases (13.4%). The fourth reason was infectious and parasitic infections,
accounting for 13% of platelets consumption. (Appendix Table 1 provides additional
information on blood component use by ICD-10 code). Neoplasms were also ranked as the
primary diagnosis associated with red cell transfusion (25%) followed by digestive diseases
(14%); injury, poisoning and other external causes (12%), and infectious and parasitic
diseases (10%). Plasma was transfused most frequently to patients with digestive diseases
(25%), followed by infectious and parasitic diseases (15%) and neoplasms (13%).

Patient survival
Among transfused patients, the overall survival rate 24 hours after last transfusion was 89%.
There was a gender and ward but no age difference in survival rates after 24 hours.
Transfused patients in adult ICU and NICU had lower 24-hour survival (62% and 68%) than
in other wards (97–99%). Seventy three percent of patients were discharged alive after their
last transfusion. The majority of patients transfused in the OR (95%), GA wards (93%),
Nursery (84%), and ER (80%) were alive, whereas only a small proportion of patients
transfused in the ICU (13%) and NICU (16%) survived (Table 3). Survival rates at discharge
were negatively associated with age. About 80% of patients younger than 45 years, 75%
between 45–54 years, 70% of 55–74 years, and only 58% of those above 74 years of age
were discharged alive. The main causes of death at discharge were diseases of respiratory
system (15.8%), followed by Infectious and Parasitic diseases (15.4%), Disease of Digestive
system (14.9%), Neoplasm (12.2%), and Disease of Circulatory system (11.2%). (Appendix
Table 2 provides additional information on survival according to principal ICD-10
diagnosis).

The unadjusted Kaplan Meier curves indicate survival up to 800 days following transfusion
by ward and age, with only a smaller difference evident by gender (Figure 2). Survival by
ward and age were dramatically different. Fifty-six percent of patients (59% of females and
54% of males) survived at least one year after their last transfusion. Only 9% of transfused
ICU patients survived to one year after discharge.
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The multivariable model of factors associated with mortality following transfusion shows
that the most important factor is the ward the patient was in (Table 4). Relative to GA,
patients in the ICU were far more likely die (Adjusted OR 73.2, 95% CI 52.5 – 101.9).
Similarly, transfusion to neonates is strongly associated with high odds of mortality whether
in the NICU or nursery. Increasing age and the number of components transfused were
associated with increased odds of mortality. We also observed that the types of components
transfused were associated with significantly different odds of mortality. However the
magnitudes of these differences were small in comparison to the effect of ward.

Discussion
This study characterized the epidemiology of blood transfusions at the Central Institute of
Hospital das Clinicas, the main public hospital and tertiary care and trauma center in Sao
Paulo, Brazil. To our knowledge, this is the first comprehensive analysis that correlates
blood utilization and patient survival in a general population of transfused patients in Sao
Paulo, or any other city in South America. Overall the prevalence of blood transfusion at the
Central Institute of HC was 12.5% of admitted patients. That prevalence of transfusion is
higher than reported in Denmark (7%)25, Germany (6 to 6.6%)26, and France8, but lower
than in Korea (17% to 18.7%)1. These differences highlight the fact that rates of blood
transfusion vary across countries based on specific clinical conditions and diagnostic and
therapeutic procedures, and perhaps also on cultural perspectives of blood, especially in East
Asia where blood has been endowed with critical healing power or ‘health booster’.27

The mean age at the time of transfusion in Sao Paulo was 49 years, a younger age than in
developed countries where the mean age varies from 60 to 69 years old.9, 10, 25, 28–30 While
in developed countries 60 to 70% of the blood recipients are over 60 years old,7, 9, 28 at the
HC in Sao Paulo, 70% of the transfused patients were less than 65 years old, with 47% being
less than 45 years of age. This finding might be partially explained by the lower average life
expectancy in Brazil31 than in developed countries, but it might also be due to the higher
proportion of external injury, such as car accidents and urban violence, within the younger
age group (18 to 35 years old).32, 33

In our study only 42% of patients received red cells, which is lower than in Sweden
(74%)10, Denmark (56–96%)10, 25, and France (90%)8. At the Central Institute, age and
gender were also related to component use, with males under the age of 45 years receiving
more red cells transfusions than older patients (75 or older). This finding contrasts with data
from England and Finland where RBC use increased beginning around age 5034, 35 and
where patients 70–80 years old had an eight-fold higher RBC use than 20–40 years old
patients34. In Spain, the majority of RBCs were transfused in patients 65 years or older7, 29

and the median age for the RBC recipients in England and North Wales was 69.28 These
differences likely reflect the epidemiological blood recipient profile across different
countries and may also highlight the fact that the Central Institute is a tertiary care hospital
and trauma center.

The prevalence of plasma use (16%) was similar to that in Denmark (12.6–19%)25, 36 and
Sweden (18.3 %)10 but higher than in Spain (6.9%).29 Likewise, the prevalence of platelet
use was also higher in Sao Paulo than in Denmark and Sweden10, 25(40% vs. 5.6% and 7.1%
respectively). The highest platelet use occurred in the ICU (58%) followed by the GA wards
(31%).

Among the main diagnoses resulting in transfusion at the HC Central Institute are neoplasm,
diseases of the digestive and circulatory systems, and injury, poisoning, and other external
causes. Although there is a paucity of comprehensive published data on blood usage by
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ICD-10 codes, our results are consistent with those reported by other authors. A Danish
study 5 found injury to be the 2nd and 5th most common causes of transfusion in female and
male patients, respectively, however these blood transfusions affected elderly males and
females compared to Brazilian recipients with injury, poisoning, and other external causes at
central Institute. Moreover a Korean study1 also found injury as the 2nd most common cause
for being transfused and similar to our findings, individuals with injury, poisoning, and other
external causes were more likely to be transfused with red cells, platelets and fresh frozen
plasma.

The overall survival rate (56%) of the transfused patients at one year after their last blood
transfusion is much lower than those reported in the U.S (68–73%)37, Sweden (76%),
Denmark (69%)36, and Netherlands (65%).38 This low survival rate might be explained in
part because the Central Institute receives the most severely injured and complex cases in
Sao Paulo.

Our study has limitations. First, despite the high degree of completeness in the available
data, we surveyed only the wards at the Central Institute. It is likely that if procedures
associated with high component use, such as extracorporeal cardiac pumps, for some types
of massive hemorrhage for which transfusions would be given to patients at the Heart
Institute, Trauma and Orthopedics Institute, and Children’s Institute, if available for
inclusion in this analysis, might have provided different results. However it is important to
note that a substantial proportion of trauma-related care is included in our analysis. Initial
intake of trauma patients occurs at the HC ER. Patients with poly-trauma will be treated at
HC, whereas patients with relatively uncomplicated trauma for which specific orthopedic
surgery may be required will be transferred to the Trauma and Orthopedics Institute. Given
available data we are unable to determine the proportion of trauma patients treated at HC
versus those treated at to the Trauma and Orthopedics Institute. A second limitation is that
our data do not permit an evaluation of some clinical parameters, such as the hemoglobin
level, ABO type and the overall patient aspect according to specific instruments such as the
Simplified Acute Physiology Score II, or the APACHE II (Acute Physiology and Chronic
Health Evaluation II), and the Sequential Organ Failure Assessment score, which are used in
settings such as the ICU. Third, we used the ICD-10 codes in the computer records to
identify the primary diagnoses. However, we were not able to identify within each ICD-10
disease which specific condition likely triggered transfusion, or which one was the primary
cause of death in hospital. We assumed that the principal diagnosis was the trigger and the
death cause. While in each case this may not be completely correct, the principal diagnosis
is the appropriate indicator of the reason for initial admission. To establish the relationship
between specific clinical and surgical procedures or triggers for transfusion and the blood
utilization, more comprehensive retrospective or prospective data would be needed. The
national death information database (SIM) provides multiple causes of death for this linkage,
however, only the field with primary cause of death was used for analysis. As a result, we
may have missed secondary causes that contributed to the death. Fourth, the results have
shown that the median number of transfused components was 3 units per patient admission,
similar to reports from the U.S. (2.9 units)2 and France (3 units)8. The majority of the
patients had only one transfusion episode, which is also consistent with the literature2, 8, 10.
However transfusion episode is a constructed variable and there is no unambiguous way to
define a transfusion episode. We defined each episode as receiving any components in each
24-hour period. For that reason a single patient admission could contribute information to
multiple transfusion episodes during the same admission in our analysis, and this was the
situation for approximately 40% of admissions.

In Brazil, the descriptive epidemiology of blood recipients and the causes for transfusion are
understudied. Although this study presents data on a small proportion of patients that
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received transfusion in Brazil, it highlights the epidemiological information that can be
obtained. This information catalogues the use of specific types of blood products and can
help in planning blood supply needs. From this perspective, we believe that this study is a
first but important step in understanding the epidemiology of blood transfusion and
correlates of post-transfusion survival in Brazil.
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Figure 1.
Summary of Patients/Admissions at Central Institute, Hospital das Clinicas in Sao Paulo and
Transfused Components Issued by Fundação Pró-Sangue/Hemocentro de São Paulo in 2004
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Figure 2.
Survival curves of patients after their last transfusion in Hospital Das Clinicas, Sao Paulo,
2004. A. Survival Curve by Admission Ward. B. Survival Curve by Gender. C. Survival
Curve by Age Group.
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Table 1

Demographic characteristics, ward, principal diagnoses, and survival status of transfused and non-transfused
patients for all admissions at Central Institute in Hospital das Clinicas, Sao Paulo, Brazil, 2004 (n = 38,831).

Variable Transfused
n = 4,330 (11%)

Non Transfused
n = 34,501 (89%)

Gender

 Male 2,329 (54) 15,284 (44)

 Female 2,001 (46) 19,180 (56)

Age

0–14 247 (5.7) 3,736 (11)

15–34 822 (19) 9,214 (27)

35–44 552 (13) 4,861 (14)

45–54 769 (18) 5,109 (15)

55–74 1,394 (32) 8,017 (23)

> 75 483 (11) 2,519 (7)

Ward

Emergency room 1,422 (33) 8,588 (25)

General Admission 1,455 (34) 19,701 (57)

Adult Intensive Care Unit 722 (17) 572 (2)

Operation Room 596 (14) 3,447 (10)

Nursery 104 (2) 2,069 (6)

Neonatal Intensive Care Unit 31 (< 1) 46 (< 1)

Principal Diagnoses (ICD-10)

Neoplasm 1,188 (28) 4,770 (14)

Diseases of the digestive system 623 (15) 3,751 (11)

Diseases of the circulatory system 441 (10) 2,034 (6)

Injury, poisoning and other external causes 411 (10) 2,089 (6)

Diseases of the genitourinary system 277 (7) 2,871 (8)

Infectious and parasitic diseases 272 (6) 1,121 (3)

Diseases of the respiratory system 249 (6) 2,312 (7)

Diseases of the blood, organs and immune 188 (4) 287 (1)

Conditions originating in the perinatal period 113 (3) 1,855 (5)

Pregnancy, childbirth and the puerperium 77 (2) 3,354 (10)

Symptoms/signs/abnormal findings, not elsewhere classified 96 (2) 818 (2)

Disease of the eye and adnexa 2 (< 1) 2,148 (6)

Other 294 (7) 6,621 (2)

Survival Status at Discharge

 Alive 3,311 (76) 33,004 (96)

 Deceased 1,019 (24) 1,497 (4)

Length of Stay in Days
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Variable Transfused
n = 4,330 (11%)

Non Transfused
n = 34,501 (89%)

 Median (Range) 13 (0–278) 3 (0–280)

*
One patient might have multiple admissions during which a transfusion occurred.

**
Totals do not always add up to 100% due to missing data.
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Table 3

Number (%) of patients survival by gender, ward, and age after last transfusion at Hospital das Clinicas, Sao
Paulo, Brazil, 2004

Alive after 24 hours Discharged alive Survival after 1 year

Total (3835) 3,406 (89) 2,816 (73) 2162 (56)

Gender

  Female (1,782) 1,615 (91) 1,340 (75) 1053 (59)

  Male (2,053) 1,805 (88) 1,476 (72) 1109 (54)

Ward

  Emergency Room (1,229) 1,118 (91) 978 (80) 662 (54)

  General Admission (1,239) 1,226 (99) 1,155 (93) 957 (77)

  Intensive Care Unit (706) 439 (62) 90 (13) 65 (9)

  Operating Room (527) 521 (99) 501 (95) 386 (73)

  Nursery (103) 95 (92) 87 (84) 87 (84)

  Neonatal Intensive Care Unit (31) 21 (68) 5 (16) 5 (16)

Age*

  0–14 (271) 249 (92) 220 (81) 209 (77)

  15–34 (715) 634 (89) 572 (80) 502 (70)

  35–44 (486) 440 (91) 391 (80) 321 (66)

  45–54 (672) 599 (89) 501 (75) 386 (57)

  55–74 (1,228) 1,094 (89) 859 (70) 573 (47)

  75 and above (448) 390 (87) 262 (58) 160 (36)

*
15 patients with missing age at admission; 11 of them were alive after 1 year.

**
P = 0.477 for age by survival at 24 hours. For all others, p < .01.
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Table 4

Results of logistic regression analyses predicting patient survival at discharge after last transfusion by gender,
ward, and age at Hospital das Clinicas, Sao Paulo, Brazil, 2004

p-value Odds Ratio … 95% CI

Gender 0.92

  Female 1.01 (0.82–1.25)

  Male 1

Ward < 0.0001

  General Admission 1

  Emergency Room 3.08 (2.34–4.05)

  Intensive Care Unit 73.2 (52.5–101.9)

  Operating Room 0.56 (0.35–0.89)

  NICU* 542.2 (132.2–2223.7)

  Nursery* 19.2 (6.0–61.6)

Age in years < 0.0001

  0–14 0.33 (0.13–0.85)

  15–34 1

  35–44 1.13 (0.74–1.73)

  45–54 2.56 (1.77–3.70)

  55–74 2.92 (2.10–4.06)

  75 and above 5.08 (3.44–7.51)

# of Components during admission with last Transfusion 0.0003

  1–2 1

  3–5 1.33 (1.02–1.73)

  6–10 1.54 (1.09–2.18)

  11 and above 2.71 (1.72–4.28)

Type of Components 0.002

  Red blood cell vs. not 0.78 (0.51–1.19)

  Platelet vs. not 1.61 (1.07–2.41)

  Plasmas vs. not 1.40 (1.05–1.89)

  Cryoprecipitate vs. not 1.06 (0.31–3.62)

*
For Nursery and NICU patients, the other covariates (gender, age, # components, and type of components) are not categorized.
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Appendix Table 2

Survival Status (% of Admissions) at Hospital Discharge by ICD-10 and Transfusion Status

ICD-10
Transfused (N = 4330) Non-Transfused (N = 34501)

Alive Deceased Alive Deceased

Neoplasma 32.1 12.2 13.7 16.8

Disease of Digestive System 14.2 14.9 11 8.0

Infectious and Parasitic Diseases 3.5 15.4 3.1 7.2

Disease of Circulatory System 9.9 11.2 5.2 21.2

Injury, Poisoning and External Causes 9.7 8.9 5.8 12.4

Disease of the Genitourinary System 7.2 3.9 8.6 2.8

Disease Of Respiratory System 2.7 15.8 6.2 17.9

Disease of the Blood, Organs 4.7 3.2 0.8 0.7

Pregnancy and Puerperium 2.3 0.1 10.2 0

Symptoms/Signs Not Elsewhere Classified 1.7 3.9 2.4 2.3

Condition in the Perinatal Period 2.3 3.5 5.5 2.2

Disease of the Musculoskeletal Systems 1.4 0.7 2.2 0.3

Endocrine, Nutritional, and Metabolic Disease 1.5 0.8 3.7 1.1

Diseases of the Nervous System 1.2 1.1 3.4 2.7

Diseases of the Eye and Adnexa 0.06 0 6.5 0

Diseases of the Ear and Mastoid Process 0.09 0 2.2 0.1

Diseases of the Skin and Subcutaneous Tissue 0.9 1.2 2.1 0.8

Congenital Malformation, Deform 1.7 0.3 3 0.8

Mental and Behavioral Disorders 0.2 0.1 0.8 0.3

External Causes of Morbidity and Mortality 0 0 0.01 0.2

Factors Influencing Health Status 0.5 0.3 2.4 0.1

Unknown 2.2 2.5 1.3 2.2

100% 100% 100% 100%
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