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RESUMO
Objetivou-se analisar o conceito de “Proteção” em pacientes submetidos ao transplante de células tronco hematopoiéticas e cor-
relacionar com os elementos do diagnóstico de enfermagem “Proteção Ineficaz” proposto pela NANDA-I. Revisão integrativa da 
literatura, fundamentada no modelo de Análise de Conceito proposto por Walker e Avant. Realizada na Biblioteca Virtual em 
Saúde e as seguintes bases de dados: CINAHL, SCOPUS, PUBMED/MEDLINE, LILACS e Web of Science com recorte temporal 
de cinco anos. A amostra final foi composta por 16 artigos e pela identificação de três atributos definidores, 15 antecedentes e 
11 consequentes. Conclusão: a análise de conceito pode contribuir para o refinamento e o aprimoramento do diagnóstico de en-
fermagem “Proteção Ineficaz”. Foi possível identificar uma outra definição, 10 antecedentes e 10 consequentes que não constam 
na NANDA-I, bem como a necessidade de revisar a definição e demais componentes do diagnóstico propostos pela taxonomia.
Descritores: Diagnóstico de Enfermagem; Proteção; Células-Tronco Hematopoiéticas.

ABSTRACT
The objective was to analyze the “Protection” concept in patients undergoing hematopoietic stem cell transplantation and 
correlate it with elements of the “Ineffective Protection” nursing diagnosis proposed by NANDA-I. Integrative literature review 
based on the Concept Analysis model proposed by Walker and Avant and performed at the Virtual Health Library and CINAHL, 
SCOPUS, PUBMED/MEDLINE, LILACS and Web of Science databases within a five-year time frame . The final sample 
consisted of 16 articles and the identification of three defining attributes, 15 antecedents and 11 consequences. Conclusion: 
concept analysis can contribute to refine and improve the nursing diagnosis “Ineffective Protection”. It was possible to identify 
another definition, 10 antecedents and 10 consequences that are not included in NANDA-I, as well as the need to revise the 
definition and other components of the diagnosis proposed by the taxonomy.

Descriptors: Nursing Diagnosis; Protection; Hematopoietic Stem Cells.
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INTRODUCTION
Hematopoietic stem cell transplantation (HSCT) is a 

potentially curative treatment that can prolong the survival 
of many patients diagnosed with hematological neoplasms. 
This aggressive therapeutic modality is used for a set of 
inherited or acquired hematological and immunological 
cancers. Treatment is based on the intravenous infusion of 
hematopoietic progenitor cells to restore patients’ medullary 
and immune function(1-2).

Hematopoietic stem cell transplants are classified as 
autologous when stem cells are from own patient; as allogeneic 
when stem cells are from HLA compatible donors, whether or 
not they are related to the recipient; and as syngeneic when 
stem cells are of an identical twin(3). In 2019, 3,805 HSCTs 
were performed in Brazil, of which 2,377 were autologous 
and 1,428 allogeneic(4).

Candidates for HSCT, usually have neoplastic and/
or hematological disorders that leave the immune system 
deficient(5). Treatment with the conditioning regime causes a 
virtually total ablation in the recipient’s immune system to 
destroy the cells of the previous disease and in an attempt 
to avoid rejection of the transplanted progenitor cells. In 
addition, the use of immunosuppressive methods to prevent 
graft versus host disease (GvHD) may further delay immune 
reconstitution and immunocompetence(6).

Given the compromise of the immune system, infections 
are a significant cause of morbidity and mortality after HSCT, 
in addition to the occurrence of several other complications 
in different organs and locations: gastrointestinal tract, liver, 
dermatological, ophthalmic, respiratory comorbidities, among 
others(7-8). The performance of the nursing team is important 
for the prevention and treatment of these complications(9).

The transplanted patient needs care to overcome the 
organic impairment caused by treatment. The nurse-patient 
relationship is the most extensive and closest of all health 
professionals involved in HSCT(10). As transplanted patients 
are in a critical and unstable situation, nurses use specific 
knowledge to develop a detailed therapeutic plan with 
interventions that require specialized practice and training(11).

Thus the importance of implementing the nursing process 
(NP), a mechanism used to put nursing knowledge into 
practice and organize and qualify the care provided(12). The 
nursing diagnosis (ND), second phase of the NP, consists of 
making a clinical decision about the presence of a patient’s 
response that requires an intervention; the diagnosis is 
essential to establish the care plan and expected outcomes(13).

The NANDA International (NANDA-I) taxonomy is a 
classification system for nursing diagnoses used in Brazil and 
worldwide with a standard terminology in the field of nursing. 
According to NANDA-I, the nursing diagnosis “Ineffective 
protection” is in the health promotion domain and in the 
health management class; defined as a decrease in the ability 

to guard self from internal or external threats, such as illness 
or injury. It has 17 defining characteristics, two related factors, 
one population at risk and five associated conditions(14).

When establishing the “Ineffective Protection” diagnosis, 
difficulties in understanding some of its components and 
its definition are encountered. Related factors, associated 
conditions, populations at risk and defining characteristics 
in relation to the population undergoing HSCT are also 
absent. In view of the above and the reduced number of 
publications about the nursing work process on this topic and 
the mentioned population(15), this study can contribute to 
improve the nursing diagnosis under study and offer elements 
for nurses’ clinical practice in care.

Therefore, the objective of the study was to identify the 
attributes, antecedents and consequences of the “Protection” 
concept in patients undergoing HSCT and correlate these 
elements with the definition, related factors, associated 
conditions, populations at risk and the defining characteristics 
of the “Ineffective Protection” nursing diagnosis proposed by 
NANDA-I.

METHOD
This is a qualitative study aimed at analyzing the concept 

of “Protection” in patients undergoing HSCT. Concept 
analysis is a thorough and descriptive examination of a word or 
expression and its use in language together with its explanation 
and how it relates to other words or terms in the transmission 
of real and possible meanings. This methodological process 
characterizes the initial stage of validation studies(16-17).

The model proposed by Walker and Avant was used to 
conduct the study(18). It consists of eight steps that interact 
with each other: concept selection; determination of the 
objectives of the analysis; identification of possible uses of 
the concept; determination of critical or essential attributes; 
construction of a model case; identification of additional 
cases: borderline, related, contrary, invented and illegitimate; 
identification of antecedents and consequences; definition of 
empirical references of the concept studied(18).

In this study, six steps were followed: choosing the concept; 
determining the purpose of the analysis; identification of 
possible uses of the concept; determination of attributes; 
identification of the model case; and identification of 
antecedents and consequences of the concept. The steps 
performed and their operationalization are described below:

•	 Concept selection: the “Protection” concept was 
chosen from the “Ineffective protection” ND of the 
NANDA-I taxonomy.

•	 Determination of objectives of the analysis: the 
objective was to clarify the vague or little expressive/
accurate concept of the term “Protection” in the 
professional practice of nurses who assist patients 
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undergoing HSCT and compare it to the NANDA-I 
ND “Ineffective Protection”.

•	 Identification of possible uses of the concept: in this 
step, a bibliographic research, such as an integrative 
literature review, was carried out. By identifying the 
possible uses of the concept, it was possible to find 
out how it is being used and applied.

•	 Determination of critical or essential attributes: the 
set of attributes most frequently associated with the 
concept, which allows a broader view of the term, 
was identified.

•	 Construction of a model case: the model case helped 
to ratify the critical attributes. According to Walker 
and Avant, they can be real life examples, found in the 
literature or even built by the researcher. Additional 
cases oppose to the attributes and the construction is 
necessary only if the concept is unclear in the model 
case.

•	 Identification of antecedents and consequences: 
antecedents are events or incidents that precede the 
occurrence of the concept; consequences are the 
events or incidents that result from the occurrence 
of the concept(18). Therefore, the antecedents that 
bring protection to patients undergoing HSCT and 
the consequences arising from this protection were 
identified through the literature review. These will be 
used to review the elements of the ND “Ineffective 
protection”.

An integrative literature review was necessary to perform 
the steps proposed by the model. The steps taken in the 
integrative literature review were: identification of the theme 
or question of the integrative review; sampling or literature 
search; categorization of studies; evaluation of studies 
included in the integrative review; interpretation of results; 
and synthesis of the knowledge acquired from the analyzed 
articles or presentation of the integrative review(19).

The PICO strategy was used for the development of 
the research question(20), where P = Population (patients 
undergoing HSCT), I = Intervention (HSCT), C = 
Comparison, O = Outcome (protection). The acronym 
“C”, comparison, was not used because it is not part of the 
objective of this analysis. Thus, the following question was 
developed: What is the concept, attributes, antecedents and 
consequences of “Protection” in patients undergoing HSCT?

The literature search included the Virtual Health Library 
and the following databases: Cumulative Index to Nursing & 
Allied Health Literature (CINAHL), SCOPUS, PUBMED/
MEDLINE (National Library of Medicine and National 
Institutes of Health), LILACS (Latin American and Caribbean 
Health Sciences Literature) and Web of Science.

The descriptors were used from the vocabulary of the 
Medical Subject Headings (MeSH) of the U.S. National 

Library of Medicine (NLM) and/or the Health Sciences 
Descriptors (DeCS), available from the VHL. Thus, 
‘protection’ and ‘hematopoietic stem cell transplantation’ 
were used interconnected by the Boolean operator AND. 
The opposite term of the nursing diagnosis “Ineffective 
Protection” was used to identify its components, considering 
that according to NANDA-I, the focus of this diagnosis is the 
word protection. From the selected descriptors, crossings were 
performed for each database.

The five-year time frame was used as a strategy 
recommended by NANDA-I, since concepts are remodeled 
and time is one of the effects of this modulation(14).

Then, the following inclusion criteria were applied to 
refine the search: complete articles available electronically 
in the selected databases; available in Portuguese, English or 
Spanish; portraying the relevant theme of the review. Theses, 
dissertations, abstracts, editorials, expert opinions and letters 
to the editor were excluded. The search was carried out in 
September 2019. The study selection process comprised 
reading the title, abstracts and, later, the full article. The final 
selection included 16 articles.

The description of searches and the selection of articles 
were based on the Preferred Reporting Items for Systematic 
Review and Meta-Analynes (PRISMA), as shown in the 
flowchart below (Figure 1). The level of evidence of the 
selected studies was assessed using the classification proposed 
by Melnyk and Fineout-Overholt(21). The methodological 
rigor was assessed using the Critical Appraisal Skills Program 
(CASP)(22). The 16 articles were categorized and presented by 
the following variables: author, thematic area of the journal, 
year of publication, place and name of the journal, attributes, 
antecedents and consequences.

RESULTS
Throughout the reading of the selected material, the 

information that answered the guiding question was extracted. 
The results found in the literature indicated attributes, 
antecedents and consequences of the “Protection” concept.

After analyzing the articles, only one study developed by 
nurses was identified and 21.25% of articles were published 
in 2017, 25% (2018), 18.75% (2016), 12.5% (2015) 
and 6.25% (2014 and 2019). The level of evidence of the 
selected studies was assessed according to the classification 
proposed by Melnyk and Fineout-Overholt(21), four articles 
were classified as level I (systematic review/meta-analysis), 
two as level II (well-designed randomized clinical trial) , five 
as level III (well-designed controlled clinical trial without 
randomization), three as level IV (well-designed cohort or 
case-control studies), one as level V (review of descriptive 
or qualitative studies), no level VI (descriptive or qualitative 
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study). Thus, studies with strong evidence (I, II and III) and 
less strong evidence (IV, V and VI) were distributed equally.

Regarding the use of the concept, no study addressed 
the nursing diagnosis “Ineffective Protection” in patients 
undergoing HSCT, thereby confirming the need for the 
approach of the present study. Thematic areas were diverse: 
bone marrow transplantation (25%), immunology (12.5%), 
oncology (12.5%), hematology (12.5%), immunotherapy 
(12.5), virology (6, 25%), infectious diseases (6.25%), oral 
diseases (6.25%) and nursing (6.25%). The methodological 
rigor of all studies was classified in category A (6 to 10 points)
(22), which means studies with good methodological quality 
and minimized bias (100.00%).

Of the articles analyzed, 43.75% presented the concept of 
protection as an efficient immune response directed against 
the installation and dissemination of pathogenic cells and 
agents; 31.25% as the absence of infectious agents in the 
body; and 25% as preserved immune barriers capable of 
combating infectious agents.

Chart 1 shows the results of the concept analysis, in 
which the attributes, antecedents and consequences of the 
“Protection” concept in patients undergoing HSCT were 
identified.

The most frequent terms associated with the concept 
were identified and then, the attributes were grouped and 

identified, allowing a broader view of the “Protection” concept. 
In view of the attributes found, the definition of protection 
in patients undergoing HSCT emerged as Efficient immune 
response against the installation and spread of pathogenic 
cells and agents.

To define the nursing diagnosis in patients undergoing 
HSCT, the ineffective judgment was added to the attributes 
found: Inefficient immune response against cells and 
pathogens; Presence of infectious agents; Compromised 
immune barriers. Therefore, the following definition for 
“Ineffective protection” is suggested: Inefficient immune 
response against the installation and spread of pathogenic 
cells and agents.

In the concept analysis, 15 antecedents were evidenced, 
to which opposition terms were added in order to address 
the events preceding the occurrence of the “Ineffective 
protection” ND in patients undergoing transplantation. 
Therefore: Absence of drug prophylaxis, Non-adherence to 
medication therapy, Absence of cellular immunotherapy, 
Absence of immunological and virological monitoring, 
Absence of vaccines, Low degree of Human Leukocyte 
Antigen (HLA) matching, Deficient intestinal microbiota, 
Inadequate diet, Absence of oral cryotherapy, Absence of 
relaxation techniques, Immunocompromised individuals, 

Figure 1. Flowchart of the sample of articles selected for concept analysis based on PRISMA.

Source: Prepared by the authors.



Rev. Eletr. Enferm., 2021; 23:65852, 1-12

5

Ineffective protection in patients undergoing hematopoietic stem cell transplantation: concept analysis

Chart 1. Distribution of attributes, antecedents and 
consequences of the “Protection” concept extracted 
from the selected articles. Recife, PE, Brazil, 2020.
Attributes
Absence of infectious agents(23-27)

Efficient immune response against cells and 
pathogens(23,25-26,28-31)

Preserved immune barriers(32-35)

Antecedents
Adherence to medication therapy(27-28,34,36)

Drug prophylaxis(24-25,27-30,32,37)

Relaxation techniques(38)

Cellular immunotherapy(23,25-28,31)

Immunological and virological monitoring(24)

Vaccines(30)

HLA compatibility(30)

Preserved intestinal microbiota(32-33)

Adequate diet(33)

Oral cryotherapy(35)

Immunocompetent individuals(24-26,31)

Absence of comorbidities(25,30,38)

Absence of chemotherapy(23-25,27,32,34-37)

Normal blood profile(24,32,38)

Hematological Cancer(27,30,34,36,38)

Consequences
Absence of infection(24-25,27-33)

Increase in quality of life(26,34,36-37)

Reduction in hospital stay(26)

Reduction in the number of medications(26)

Preserved gonadal function(36)

Absence of nausea(37)

Absence of vomiting(37)

Absence of infectious diarrhea(32)

Integrity of preserved oral mucosa(34-35)

Dysphagia reduction(34-35)

Fatigue reduction(38)

Source: Prepared by the authors.

events resulting in the occurrence of the nursing diagnosis 
“Ineffective protection” in patients undergoing HSCT, which 
resulted in: Infection, Lower quality of life, Longer length 
of hospital stay, Higher amount of medication, Gonadal 
dysfunction, Nausea, Vomiting, Infectious diarrhea, Oral 
mucositis, Dysphagia and Fatigue.

Among the consequent terms identified, only one is 
correlated with defining characteristics found in NANDA-I: 
fatigue(15) (Chart 3).

A model case that will show the representation of the 
concept was identified. Model case: J.M.S, 22 years old, 
male, single, diagnosed with Acute Myeloid Leukemia 
six months earlier, undergoing HSCT. According to the 
reports and exams in the medical record and the patient’s 
own verbal report, he is well and without complaints. 

People with comorbidities, Chemotherapy, Abnormal blood 
profile, Hematological cancer.

Among the antecedents found in the concept analysis, 
five are correlated with terms also described in NANDA-I: 
inappropriate nutrition, cancer, immune disorder, abnormal 
blood profile, pharmaceutical agent(15) (Chart 2).

Opposition terms were also added to the consequences 
evidenced in the concept analysis in order to contemplate the 

Chart 2. Relationship of equivalence of antecedents 
with opposite terms found in the concept analysis of 
Protection and of related factors, population at risk 
and associated conditions of the nursing diagnosis 
Ineffective protection from the NANDA International 
2018-2020. Recife, PE, Brazil, 2020.
Antecedents from the inte-
grative literature review

Related Factors, Popula-
tion at Risk and Associated 
Conditions of NANDA-I

Absence of drug 
prophylaxis

No correspondent

Non-adherence to 
medication therapy

No correspondent

Absence of cellular 
immunotherapy

No correspondent

Absence of immunological 
and virological monitoring

No correspondent

Absence of vaccines No correspondent

Low degree of HLA 
compatibility

No correspondent

Deficient intestinal 
microbiota

No correspondent

Inadequate diet Inadequate nutrition

Absence of oral cryotherapy No correspondent

Absence of relaxation 
techniques

No correspondent

Hematological cancer Cancer

Immunocompromised 
individuals

Immune disorder

People with comorbidities No correspondent

Abnormal blood profile Abnormal blood profile

Chemotherapy Pharmaceutical agent

Source: Prepared by the authors.
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influence health, but that HSCT treatment tends to weaken 
its composition and function, and make the individual 
vulnerable. The host-microbiota dyad contributes to 
immune development, homeostasis and maintenance of 
normal function. Microbiota influence several processes, 
including hematopoiesis, immune system function, efficacy 
of chemotherapy and radiation, toxicity, risk of DESH and 
overall survival in patients with hematological neoplasms.

NANDA-I brings a broad sense of “Ineffective Protection” 
with use of the term “internal and external agents such as 
diseases and injuries”, although it is difficult to measure and 
understand. The concept analysis enabled the development 
of a scientific definition based mainly on immunology by 
emphasizing the susceptibility of the immune system when 
the organism is affected by infectious cells and agents, in 
addition to the impact on immunological barriers responsible 
for preserving the body system homeostasis.

Antecedents
During the entire hematopoietic cell transplantation 

process, adherence and rigor in medication therapy are 
necessary to avoid aggravation and failure of the procedure. The 
transplant phase is subdivided into two stages: conditioning 
and infusion of the bone marrow. Conditioning consists 
of the infusion of high doses of chemotherapy to eliminate 
malignant cells and induce immunosuppression with a view 
to reduce the risk of graft rejection, thereby also reducing the 
risk of recurrence of the underlying cancer disease(42-43).

In this phase, drug treatment with antiemetics, analgesics, 
immunosuppressants and antimicrobials is also initiated with 
the purpose of avoiding, reducing or alleviating unwanted 
effects or even preventing complications resulting from 
antineoplastic drugs (chemotherapy). In the bone marrow 
infusion phase, drugs such as corticosteroids, antihistamines 
and anxiolytics are also introduced to prevent transfusion 
complications(44).

In a case-control study performed in Japan(37), the 
effectiveness of a new aprepitant drug with the purpose of 
generating protection in patients undergoing transplantation 
and reducing or ending nausea was assessed; the results 
were promising for the use of the drug. Another study, 
also conducted in Japan(34), included the formulation of a 
polaprezinc tablet and the evaluation of the clinical effect for 
prevention of oral mucositis. The results showed high efficacy 
of the tablet as a protection and prevention mechanism for 
moderate to severe oral mucositis in patients who received 
high-dose chemotherapy for HSCT.

Still in relation to medication therapy as an effective 
protection mechanism, a 2017 study reported that the 
administration of GnRHa (gonadotropin-releasing hormone 
agonist) before the start of standard chemotherapy decreased 
the risk of gonadal dysfunction and infertility, which generates 

Chart 3. Relationship of equivalence of consequen-
ces with opposite terms found in the concept analy-
sis of Protection, and of the defining characteristics of 
the nursing diagnosis Ineffective protection present 
in the NANDA International 2018-2020. Recife, PE, 
Brazil, 2020.
Consequences from the in-
tegrative literature review

Defining characteristics of 
NANDA-I

Infection No correspondent

Decreased quality of life No correspondent

Longer length of hospital 
stay

No correspondent

Increase in the amount of 
medication

No correspondent

Gonadal dysfunction No correspondent

Nausea No correspondent

Vomiting No correspondent

Infectious diarrhea No correspondent

Oral mucositis No correspondent

Fatigue Fatigue

Source: Prepared by the authors.

After the conditioning regime, followed by the infusion of 
hematopoietic stem cells, he presented medullary grafting 
forming an efficient and targeted immune system capable of 
combating the installation and spread of pathogens.

DISCUSSION

Attributes
According to NANDA-I, the nursing diagnosis must 

have an evidence-based definition and a list of defining 
characteristics (signs/symptoms) and related factors 
(etiological factors), along with additional data supporting 
the diagnosis, such as populations at risk and associated 
conditions(15). The attributes that give a new definition for 
the “Ineffective Protection” ND were identified through the 
concept analysis.

It is highlighted in the literature that hematopoietic 
progenitor cell transplant recipients develop 
immunodeficiency that varies in severity and duration, which 
compromises their protection. It is important to recover a 
competent immune system capable of defending against 
pathogens. However, some complications occurring after 
transplantation can interfere with the immune recovery of 
the recipient and take three years or more until the complete 
recovery of immunity(39-40).

In a study from 2019(41), it was found that microbiota 
colonize humans and interact with the immune system to 
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ovarian protection in patients undergoing transplantation. 
Women undergoing treatment should be advised about the 
benefits of hormone therapy(36).

Although not found in the articles of the integrative 
review, in addition to medication therapy, other measures are 
important to generate protection, such as: systematic hand 
washing and use of personal protective equipment (PPE) 
by health professionals; specific care regarding the insertion 
and handling of the central venous catheter; restriction of 
visits during the period of neutropenia; special attention to 
symptoms presented by the team and visitors for infectious 
diseases; vaccination of the health team and companions; and 
preparation of medications in a laminar air flow cabinet(45).

Recipients of HSCT have a significant risk of infectious 
complications. A study conducted in Germany reports that 
prophylaxis and preventive antiviral therapy guided by regular 
quantitative real time surveillance of CRP and the monitoring 
of the immune response of specific CD8 + T cells are well-
established strategies to generate protection and prevent 
significant reactivation of infections(24). The absence of 
virological and immunological monitoring makes it difficult 
to estimate the individual risk of reactivation of infection after 
transplantation and adjust antiviral treatment, and favors the 
use of unnecessary toxic drug therapies(24,37).

Six studies describe clinical experiments in 
immunotherapy with genetically modified T cells with the 
aim to express antigenic receptors against neoplastic cells 
and show satisfactory results when applied in the treatment 
of oncohematological diseases(23,25-26,28-29,31). The use of 
immunotherapy allows for greater specificity, as it affects 
only the target cells and protects the others, thereby reducing 
adverse effects. Therapeutic practice is able to selectively 
deplete neoplastic cells by the cytotoxicity mechanism and 
generate a protective immune response in the long term(46).

After transplantation, all patients experience a temporary 
state of combined immunodeficiency. In long-term follow-up 
after HSCT, severe infections, relapses or new neoplasms may 
be directly related to the persistent immune deficiency(25). 
Several components of the defense mechanisms are harmed, 
including mucous barriers, granulocytes, natural killer 
cells and T-cells. Thus the need to establish the individual’s 
immune system with effective defense cells(47).

Loss of immune memory appears to depend on patients’ 
immune strength before the HSCT and the donor’s immune 
status. The immunodeficiency state puts the recipient at higher 
risk for infections caused by a variety of microorganisms, 
some of which can be prevented by vaccination(48-49). 
Given the facts, a study(30) indicates the importance of the 
revaccination program after HSCT for an effective protection 
for both allogeneic and autologous recipients. Furthermore, if 
the patient is not revaccinated, antibody titers for preventable 

diseases will decrease over a one to ten-year period after 
HSCT.

In NANDA-I, Inadequate Nutrition is used as a related 
factor for the diagnosis of ineffective protection. In the 
concept analysis, the Inadequate diet antecedent was found. 
A study(33) reported that diet plays an important role in 
regulating rapid changes in the taxonomic composition of 
the intestinal microbiota after grafting, and an adequate diet, 
leading to homeostatic microbiota, is an important factor in 
treatment. Another study(50) confirms that poor oral intake 
soon after HSCT may be associated with a higher risk of 
developing DESH and proposes an elemental diet (ED) for 
post-transplant patients because it produces a beneficial effect 
of protection and stability of the intestinal microbiota.

Several damages caused by oral mucositis affect individuals 
undergoing HSCT(51). An article(35) narrates the importance 
of cryotherapy as a protection mechanism for epithelial cells 
of the oral mucosa and reduction of pain, as it prevents the 
onset of toxic damage caused by the conditioning phase of 
the transplant. The results demonstrate that cryotherapy 
significantly improves oral mucositis, decreases the length of 
hospital stay and use of opioids, and increases the quality of 
life.

Another antecedent found in the concept analysis were 
relaxation techniques. The study portrayed the use of Benson’s 
relaxation technique as a way of protecting against fatigue, 
stress and other factors caused by the fragility of the immune 
system and the long period of hospitalization(38). A review 
study on complementary therapies for fatigue after HSCT 
ratifies the importance of using the techniques of music 
therapy, relaxation therapy, intervention based on mindfulness 
and therapeutic massage in this population(52).

The extremes of age are among the populations 
at risk found in NANDA-I for the ND in question. 
Through concept analysis, the following populations 
were identified: immunocompromised individuals and 
those with comorbidities. The articles indicated that 
immunocompromised individuals are associated with 
ineffective protection due to compromised immunity 
conditions resulting from hematological cancer and/or severe 
chemotherapy treatment(24-26,29,31). Other articles portray that 
older individuals with comorbidities are more susceptible to 
ineffective protection and the consequent development of 
Herpes Zoster (HZ)(26) and cytomegalovirus (CMV)(30).

Consequences
Regarding consequences, nine articles of the review 

discuss the risk and presence of infection resulting from 
immunosuppression in patients undergoing HSCT. Viral 
infections continue to be a major cause of morbidity and 
mortality(24-25,27-33).
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A cohort study on HZ sought to determine the incidence 
and risk factors for this infection in 1,000 patients. During 
a five-year period after autologous HSCT, 194 patients 
developed at least one episode of HZ with a cumulative 
incidence of 21%. A second episode of HZ occurred in 31 
out of 194 (16%) patients. In addition to the discontinuation 
of prophylaxis, advanced age has also been shown to be an 
important risk factor for ineffective protection(27).

Another study(31) also corroborates CMV and Epstein-Barr 
(EBV) infections after transplantation. The cause is explained 
by ineffective protection associated with the inability of the 
host’s depressed immune system to limit viral replication and 
spread, in addition to the loss of T-cell function.

In a study conducted in 2017(32), bacterial colonizers 
that provide protection against Clostridium difficile after 
grafting were identified. Clostridium infection is a frequent 
complication that causes infectious diarrhea, as the treatment 
significantly disturbs the intestinal microbiota. The results 
emphasize the need to adopt a careful selection of antibiotics 
that do not affect the intestinal protective bacteria and restore 
dead communities through targeted replenishment of specific 
groups.

In the concept analysis process, the consequences 
correlated to the defining characteristics, longer length of 
hospital stay and prolonged use of medications emerged 
during an ineffective protection experienced by patients 
undergoing transplantation(26).

In a study, 1,832 patients with non-Hodgking’s lymphoma 
undergoing HSCT were evaluated, and complications 
occurred in more than 70% of patients. The presence of 
one or more complications was associated with an increase 
in hospital stay and costs, 46% in autologous HSCT and 
81% in allogeneic HSCT. The most common complications 
(~40%) were mucositis, febrile neutropenia and infection(53). 
Another study emphasized the longer hospital stay and use 
of medications by patients who developed DESH and the 
importance of advancing the prevention and treatment of this 
complication, both to improve patient survival and reduce the 
use and costs of hospital resources(54).

Regarding quality of life (QoL), the therapeutic trajectory 
tends to reduce patients’ quality of life. In addition, the onset 
of complications resulting from immune weakness and the 
side effects of drug therapy mitigate this fact(26,34,36-37). Fatigue 
is another characteristic that also compromises patients’ 
coping status(38) and prevails during the first 100 days after 
HSCT(55). A study(56) developed in a hospital in Curitiba 
with 55 participants allowed to highlight the changes in QoL 
domains and some symptoms. Pain and lack of appetite were 
statistically relevant, although 69% of patients in the sample 
have recovered their QoL after the first six months of HSCT.

Authors indicate that 80% of patients compromise their 
protection due to high-dose conditioning chemotherapy 

and develop oral mucositis characterized by pain, erythema, 
swelling of the mucosa, xerostomia and ulcerations; in 
addition to other signs and symptoms such as dysphagia, 
nausea and vomiting(34-35,37).

Study limitations
The limitations of this study correspond to weaknesses 

in the study of this theme and the authors’ subjectivity in 
identifying the indicators, a fact that may have influenced 
the collection of elements and the interpretation of concepts. 
Another limiting factor refers to the need to use the “Protection” 
focus with the aim to facilitate the search for studies, and later 
transposition of the concept to the “ineffective” judgment for 
a better understanding of the nursing diagnosis.

CONCLUSION
The performance of this study can contribute to refine and 

improve the nursing diagnosis “Ineffective Protection” through 
the identification of new attributes, ten antecedents and ten 
consequences that are not included in NANDA-I. Based on 
this, changes in the definition and other components of the 
diagnosis proposed by the taxonomy are proposed. However, 
further studies on this theme should be conducted to deepen 
and disseminate knowledge, as well as for the validation 
by experts and clinical validation to confirm the results. In 
addition, the results were obtained in a specific population 
and studies in other populations should be conducted to 
confirm the possible components of the diagnosis.

After this work, it is expected that the “Ineffective 
Protection” nursing diagnosis will be better used by nurses for 
recognizing the health status of patients undergoing HSCT. 
The identification of the correct diagnosis and the design 
of appropriate therapeutic plans tend to generate better 
rehabilitation and quality of life for patients, and reduce 
the possibility of conditions arising from the disease and/or 
treatment.

REFERENCES
1.	 Wildes TM, Stirewalt DL, Medeiros B, Hurria 

A. Hematopoietic Stem Cell Transplantation for 
Hematologic Malignancies in Older Adults: Geriatric 
Principles in the Transplant Clinic. Natl Compr Cancer 
Netw J Natl Compr Canc Netw [Internet]. 2014 [cited 
2021 mar. 22];12(1):128-36. Available from: https://doi.
org/10.6004/jnccn.2014.0010.

2.	 Henig I, Zuckerman T. Hematopoietic stem cell 
transplantation-50 years of evolution and future 
perspectives. Rambam Maimonides Med J [Internet]. 
2014 [cited 2021 mar. 22];5(4):e0028. Available from: 
https://doi.org/10.5041/RMMJ.10162.

https://doi.org/10.6004/jnccn.2014.0010
https://doi.org/10.6004/jnccn.2014.0010
https://doi.org/10.5041/RMMJ.10162


Rev. Eletr. Enferm., 2021; 23:65852, 1-12

9

Ineffective protection in patients undergoing hematopoietic stem cell transplantation: concept analysis

12.	 Yilmaz FT, Sabanciogullari S, Aldemir K. The Opinions 
of Nursing Students Regarding the Nursing Process 
and Their Levels of Proficiency in Turkey. J Caring Sci 
[Internet]. 2015 [cited 2021 mar. 22];4(4):265-75. 
Available from: https://doi.org/10.15171/jcs.2015.027.

13.	 Medeiros AL, Santos SR, Cabral RWL. Sistematização 
da assistência de enfermagem na perspectiva dos 
enfermeiros: uma abordagem metodológica na teoria 
fundamentada. Rev Gaúcha Enferm [Internet]. 2012 
[cited 2021 mar. 22];33(3):174-81. Available from: 
https://doi.org/10.1590/S1983-14472012000300023.

14.	 Herdman H, Kamitsuru S. Diagnósticos de enfermagem 
da NANDA: definições e classificação 2018-2020. 11ª 
ed. Porto Alegre: Artmed; 2018.

15.	 Lima K, Bernardino E, Wolff LDG, Peres AM. 
Características da produção científica de enfermagem 
em transplante de células-tronco hematopoiéticas. 
Cogitare Enfermagem [Internet]; 2012 [cited 2021 
mar. 22];17(3):568-73. Available from: https://doi.
org/10.5380/ce.v17i3.21274.

16.	 Mcewen M, Wills EM. Bases teóricas para a enfermagem: 
os fundamentos à prática profissional. 2ª ed. Porto 
Alegre: Artmed; 2009.

17.	 Walker LO, Avant KC. Strategies for theory construction 
in nursing. 4th ed. Upper Saddle River: Prentice Hall; 
2005.

18.	 Walker LO, Avant KC. Strategies for Theory 
Construction in Nursing. 5th ed. Upper Saddle River: 
Pearson/Prentice Hall; 2011.

19.	 Whittemore R, Knafl K. The integrative review: updated 
methodology. J Adv Nurs [Internet]. 2005 [cited 2021 
mar. 22];52(5):546-53. Available from: https://doi.
org/10.1111/j.1365-2648.2005.03621.x.

20.	 The Joanna Briggs Institute. The Joanna Briggs Institute 
Reviewers’ Manual 2014. The Systematic Review of 
Economic Evaluation Evidence [Internet] Adelaiade: 
The Joanna Briggs Institute; 2014 [cited 2021 mar. 22]. 
Available from: https://nursing.lsuhsc.edu/JBI/docs/
ReviewersManuals/Economic.pdf.

21.	 Melnyk B M, Fineout-Overholt E. Evidence-based 
practice in nursing & healthcare: a guide to best practice. 
Philadelphia: Lippincott Williams & Wilkins; 2010.

22.	 CASP UK. CASP Checklists [Internet]. Oxford, 
UK:  CASP UK - OAP Ltd., c2021 [cited 2021 apr. 
13]. Available from: https://casp-uk.net/casp-tools-
checklists/. 

23.	 Loeff FC, Falkenburg JHF, Hageman L, Huisman W, 
Veld SAJ, van Egmond HME, et al. High Mutation 
Frequency of the PIGA Gene in T Cells Results in 
Reconstitution of GPI Anchor−/CD52− T Cells 
That Can Give Early Immune Protection after 
Alemtuzumab-Based T Cell–Depleted Allogeneic Stem 

3.	 Sureda A, Bader P, Cesaro S, Dreger P, Duarte RF, 
Dufour C, et al. Indications for allo- and auto-SCT 
for hematological diseases, solid tumours and immune 
disorders: current practice in Europe, 2015. Bone 
Marrow Transplant [Internet]. 2015 [cited 2021 
mar. 22];50(8):1037-56. Available from: https://doi.
org/10.1038/bmt.2015.6.

4.	 Dimensionamento dos Transplantes no Brasil e em cada 
estado (2012-2019): Registro Brasileiro de Transplantes 
[Internet]. Brasil: Associação Brasileira de Transplante 
de Órgãos; 2020 [revised 2020 Aug 29; cited 2020 Aug 
29]. Available from: http://www.abto.org.br/abtov03/
Upload/file/RBT/2019/RBT-2019-leitura.pdf.

5.	 Schmitz F, Wolf D, Holderried TAW. The Role of 
Immune Checkpoints after Cellular Therapy. Int J Mol 
Sci [Internet]. 2020 [cited 2021 mar. 22];21(10):3650. 
Available from: https://doi.org/10.3390/ijms21103650.

6.	 Zaghi E, Calvi M, Di Vito C, Mavilio D. Innate 
Immune Responses in the Outcome of Haploidentical 
Hematopoietic Stem Cell Transplantation to Cure 
Hematologic Malignancies. Front Immunol [Internet]. 
2019 [cited 2021 mar. 22];10:2794. Available from: 
https://doi.org/10.3389/fimmu.2019.02794.

7.	 Hockenbery DM, Strasser SI, McDonald GB. 
Gastrointestinal and hepatic complications. In: Forman 
SJ, Negrin RS, Antin JH, Appelbaum FR, eds. Thomas’ 
Hematopoietic Cell Transplantation. 5th ed. Chichester, 
West Sussex, United Kingdom: John Wiley & Sons Ltd; 
2015. p. 1140-60.

8.	 Carreras E, Diaz-Ricart M. The role of the endothelium 
in the short-term complications of hematopoietic SCT. 
Bone Marrow Transplant [Internet]. 2011 [cited 2021 
mar. 22];46(12):1495-502. Available from: https://doi.
org/10.1038/bmt.2011.65.

9.	 González de Villamborsia IF. Manejo enfermero 
del paciente pediátrico durante el trasplante de 
médula ósea. Aspectos emocionales y sociales más 
importantes. Nuberos Científica [Internet]. 2014 [cited 
2021 apr. 13];2(12):28-35. Available from: http://
enfermeriacantabria.com/web_enfermeriacantabria/
docs/Revista_Nuberos_Cien_2.pdf.

10.	 Guimarães CS, Silveira RCCP, Nilsen L, Rodrigues 
MCO. Transplante autólogo de células-tronco 
hematopoéticas para esclerose sistêmica: ações de 
enfermagem. Rev. Eletr. Enferm. [Internet]. 2014 [cited 
2021 mar. 22];16(1):77-83. Available from: https://doi.
org/10.5216/ree.v16i1.20962.

11.	 Lima K, Bernardino E. Nursing care in a hematopoietic 
stem cells transplantation unit. Texto contexto - enferm. 
[Internet]. 2014 [cited 2021 mar. 22];23(4):845-
53. Available from: https://doi.org/10.1590/0104-
07072014000440013.

https://doi.org/10.15171/jcs.2015.027
https://doi.org/10.1590/S1983-14472012000300023
https://doi.org/10.5380/ce.v17i3.21274
https://doi.org/10.5380/ce.v17i3.21274
https://doi.org/10.1111/j.1365-2648.2005.03621.x
https://doi.org/10.1111/j.1365-2648.2005.03621.x
https://nursing.lsuhsc.edu/JBI/docs/ReviewersManuals/Economic.pdf
https://nursing.lsuhsc.edu/JBI/docs/ReviewersManuals/Economic.pdf
https://casp-uk.net/casp-tools-checklists/
https://casp-uk.net/casp-tools-checklists/
https://doi.org/10.1038/bmt.2015.6
https://doi.org/10.1038/bmt.2015.6
http://www.abto.org.br/abtov03/Upload/file/RBT/2019/RBT-2019-leitura.pdf
http://www.abto.org.br/abtov03/Upload/file/RBT/2019/RBT-2019-leitura.pdf
https://doi.org/10.3390/ijms21103650
https://doi.org/10.3389/fimmu.2019.02794
https://doi.org/10.1038/bmt.2011.65
https://doi.org/10.1038/bmt.2011.65
http://enfermeriacantabria.com/web_enfermeriacantabria/docs/Revista_Nuberos_Cien_2.pdf
http://enfermeriacantabria.com/web_enfermeriacantabria/docs/Revista_Nuberos_Cien_2.pdf
http://enfermeriacantabria.com/web_enfermeriacantabria/docs/Revista_Nuberos_Cien_2.pdf
https://doi.org/10.5216/ree.v16i1.20962
https://doi.org/10.5216/ree.v16i1.20962
https://doi.org/10.1590/0104-07072014000440013
https://doi.org/10.1590/0104-07072014000440013


Rev. Eletr. Enferm., 2021; 23:65852, 1-12

10

Oliveira KML et al.

Cell Transplantation. J Immunol [Internet]. 2018 [cited 
2021 mar. 23];200(6):2199-208. Available from: https://
doi.org/10.4049/jimmunol.1701018.

24.	 Krawczyk A, Ackermann J, Goitowski B, Trenschel 
R, Ditschkowski M, Timm J, et al. Assessing the risk 
of CMV reactivation and reconstitution of antiviral 
immune response post bone marrow transplantation 
by the QuantiFERON-CMV-assay and real time PCR. 
J Clin Virol [Internet]. 2018 [cited 2021 mar. 23];99-
100: 61-6. Available from: https://doi.org/10.1016/j.
jcv.2018.01.002.

25.	 Poiret T, Axelsson-Robertson R, Remberger M, Luo 
XH, Rao M, Nagchowdhury A, et al. Cytomegalovirus-
Specific CD8+ T-Cells With Different T-Cell Receptor 
Affinities Segregate T-Cell Phenotypes and Correlate 
With Chronic Graft-Versus-Host Disease in Patients 
Post-Hematopoietic Stem Cell Transplantation. 
Front Immunol [Internet]. 2018 [cited 2021 mar. 
23];9:760. Available from: https://doi.org/10.3389/
fimmu.2018.00760.

26.	 Gary R, Aigner M, Moi S, Schaffer S, Gottmann A, Maas 
S, et al. Clinical-grade generation of peptide-stimulated 
CMV/EBV-specific T cells from G-CSF mobilized stem 
cell grafts. J Transl Med [Internet]. 2018 [cited 2021 mar. 
24],16(1):124. Available from: https://doi.org/10.1186/
s12967-018-1498-3.

27.	 Sahoo F, Hill JA, Xie H, Leisenring W, Yi J, Goyal S, 
et al. Herpes zoster in autologous hematopoietic cell 
transplant recipients in the era of acyclovir or valacyclovir 
prophylaxis and novel treatment and maintenance 
therapies. Biol Blood Marrow Transplant [Internet]. 
2017 [cited 2021 mar. 24]; 23(3):505-11. Available 
from: https://doi.org/10.1016/j.bbmt.2016.12.620.

28.	 Tzannou I, Papadopoulou A, Naik S, Leung K, 
Martinez CA, Ramos CA, et al. Off-the-shelf virus-
specific T cells to treat BK virus, human herpesvirus 
6, cytomegalovirus, Epstein-Barr virus, and adenovirus 
infections after allogeneic hematopoietic stem-cell 
transplantation. J Clin Oncol [Internet]. 2017 [cited 
2021 mar. 23]; 35(31):3547-57. Available from: https://
doi.org/10.1200/JCO.2017.73.0655.

29.	 Bollard CM, Heslop HE. T cells for viral infections after 
allogeneic hematopoietic stem cell transplant. Blood 
[Internet]. 2016 [cited 2021 mar. 23];127(26):3331-
40. Available from: https://doi.org/10.1182/
blood-2016-01-628982.

30.	 L’Huillier AG, Kumar D. Immunizations in solid 
organ and hematopoeitic stem cell transplant patients: 
A comprehensive review. Hum Vaccin Immunother 
[Internet]. 2015 [cited 2021 mar. 24];11(12):2852-63. 
Available from: https://doi.org/10.1080/21645515.201
5.1078043.

31.	 Roddie C, Peggs KS. Immunotherapy for transplantation-
associated viral infections. J Clin Invest [Internet]. 2017 
[cited 2021 mar. 24];127(7):2513-22. Available from: 
https://doi.org/10.1172/JCI90599.

32.	 Lee YJ, Arguello ES, Jenq RR, Littmann E, Kim GJ, 
Miller LC, et al. Protective factors in the intestinal 
microbiome against Clostridium difficile infection 
in recipients of allogeneic hematopoietic stem cell 
transplantation. J Infec Dis [Internet]. 2017 [cited 2021 
mar. 24];215(7):1117-23. Available from: https://doi.
org/10.1093/infdis/jix011.

33.	 Teshima T, Reddy P, Zeiser R. Reprint of: Acute Graft-
versus-Host Disease: Novel Biological Insights. Biol 
Blood Marrow Transplant [Internet]. 2016 [cited 2021 
mar. 24];22(3 Suppl):S3-8. Available from: https://doi.
org/10.1016/j.bbmt.2016.01.004.

34.	 Hayashi H, Kobayashi R, Suzuki A, Yamada Y, Ishida 
M, Shakui T, et al. Preparation and clinical evaluation 
of a novel lozenge containing polaprezinc, a zinc-L-
carnosine, for prevention of oral mucositis in patients 
with hematological cancer who received high-dose 
chemotherapy. Med Oncol [Internet]. 2016 [cited 
2021 mar. 24];33(8):91. Available from: https://doi.
org/10.1007/s12032-016-0795-z.

35.	 van Leeuwen SJM, Proctor GB, Potting CMJ, ten 
Hoopen ST, van Groningen LFJ, Bronkhorst EM, 
Blijlevens NMA, et al. Early salivary changes in multiple 
myeloma patients undergoing autologous HSCT. Oral 
Dis [Internet]. 2018 [cited 2021 mar. 24];24(6):972-2. 
Available from: https://doi.org/10.1111/odi.12866.

36.	 Cima LN, Colita A, Fica S. Perspectives on the co-
treatment with GnRHa in female patients undergoing 
hematopoietic stem cell transplantation. Endocr Connect 
[Internet]. 2017 [cited 2021 mar. 24];6(8):R162-70. 
Available from: https://doi.org/10.1530/EC-17-0246.

37.	 Sakurai M, Mori T, Kato J, Koda Y, Kikuchi T, Kohashi 
S, et al. Efficacy of aprepitant in preventing nausea 
and vomiting due to high-dose melphalan-based 
conditioning for allogeneic hematopoietic stem cell 
transplantation. Int J Hematol [Internet]. 2014 [cited 
2021 mar. 24];99(4):457-62. Available from: https://doi.
org/10.1007/s12185-014-1538-6.

38.	 Jafari H, Janati Y, Yazdani J, Bali N, Hassanpour S. The 
effect of relaxation technique on fatigue levels after stem 
cell transplant. Iran J Nurs Midwifery Res [Internet]. 
2018 [cited 2021 mar. 24];23(5):388-94. Available from: 
https://doi.org/10.4103/ijnmr.IJNMR_26_17.

39.	 Reis MAL, Visentainer JEL. Reconstituição imunológica 
após o transplante de medula óssea alogênico. Rev. 
Bras. Hematol. Hemoter. [Internet]. 2004 [cited 2021 
mar. 24];26(3):212-7. Available from: https://doi.
org/10.1590/S1516-84842004000300012.

https://doi.org/10.4049/jimmunol.1701018
https://doi.org/10.4049/jimmunol.1701018
https://doi.org/10.1016/j.jcv.2018.01.002
https://doi.org/10.1016/j.jcv.2018.01.002
https://doi.org/10.3389/fimmu.2018.00760
https://doi.org/10.3389/fimmu.2018.00760
https://doi.org/10.1186/s12967-018-1498-3
https://doi.org/10.1186/s12967-018-1498-3
https://doi.org/10.1016/j.bbmt.2016.12.620
https://doi.org/10.1200/JCO.2017.73.0655
https://doi.org/10.1200/JCO.2017.73.0655
https://doi.org/10.1182/blood-2016-01-628982
https://doi.org/10.1182/blood-2016-01-628982
https://doi.org/10.1080/21645515.2015.1078043
https://doi.org/10.1080/21645515.2015.1078043
https://doi.org/10.1172/JCI90599
https://doi.org/10.1093/infdis/jix011
https://doi.org/10.1093/infdis/jix011
https://doi.org/10.1016/j.bbmt.2016.01.004
https://doi.org/10.1016/j.bbmt.2016.01.004
https://doi.org/10.1007/s12032-016-0795-z
https://doi.org/10.1007/s12032-016-0795-z
https://doi.org/10.1111/odi.12866
https://doi.org/10.1530/EC-17-0246
https://doi.org/10.1007/s12185-014-1538-6
https://doi.org/10.1007/s12185-014-1538-6
https://doi.org/10.4103/ijnmr.IJNMR_26_17
https://doi.org/10.1590/S1516-84842004000300012
https://doi.org/10.1590/S1516-84842004000300012


Rev. Eletr. Enferm., 2021; 23:65852, 1-12

11

Ineffective protection in patients undergoing hematopoietic stem cell transplantation: concept analysis

40.	 André I, Simons L, Ma K, Moirangthem RD, Diana JS, 
Magrin E, et al. Ex vivo generated human T-lymphoid 
progenitors as a tool to accelerate immune reconstitution 
after partially HLA compatible hematopoietic stem 
cell transplantation or after gene therapy. Bone 
Marrow Transplant [Internet]. 2019 [cited 2021 
mar. 24];54(2):749-55. Available from: https://doi.
org/10.1038/s41409-019-0599-9.

41.	 Severyn CJ, Brewster R, Andermann TM. Microbiota 
modification in hematology: still at the bench or ready 
for the bedside? Blood Adv [Internet]. 2019 [cited 2021 
mar. 24];3(21):3461-72. Available from: https://doi.
org/10.1182/bloodadvances.2019000365.

42.	 Pereira WA, coord. Diretrizes básicas para captação e 
retirada de múltiplos órgãos e tecidos da Associação 
Brasileira de Transplante de Órgãos [Internet]. São 
Paulo: ABTO; 2009 [cited 2021 apr. 13]. Available from: 
http://www.abto.org.br/abtov03/Upload/pdf/livro.pdf.

43.	 Saboya R, Lerner D, Alousi A, Dulley FL, Lima M. 
Regimes Quimioterápicos de Condicionamento para 
Transplante de Células-Tronco Hematopoéticas. In: 
Voltarelli JC, Pasquini R, Ortega ETT, org. Transplante 
de Células-Tronco Hematopoéticas. São Paulo: Atheneu; 
2009. p. 527-53.

44.	 Hamerschlak N, Bouzas LFDS, Seber A, Silla L, Ruiz 
MA, editores. Diretrizes da Sociedade Brasileira de 
Transplante de Medula Óssea 2012. II Reunião de 
Diretrizes da Sociedade Brasileira de Transplante de 
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