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Evaluation of pain in children submitted to hematopoietic stem cell
transplantation

Avaliacdo da dor em criancas submetidas ao transplante de células-tronco hematopoéticas

Adriana Corréa Sampaio?, Nen Nalu Alves das Mercés!, Mauren Teresa Grubisich Mendes Tacla?, Marcia Helena
de Souza Freire!, Leticia Pontes!

Objective: to evaluate pain in children undergoing transplantation of hematopoietic stem cells. Methods:
longitudinal and analytical research with children hospitalized for transplant of hematopoietic stem cells with
Faces Pain Scale Revised, every four hours from hospital admission to hospital discharge analyzed with relative
absolute frequency and chi-square test. Results: nine children aged four to nine years old were evaluated, totaling
1,095 ratings in 23.4% were reported with some pain score; of these, 38.9% were in hypo pharynx region;
78.8%, moderate pain. The chi-square showed significance between pain scores weeks post-transplantation and
pain existence among the analyzed children. Conclusion: although the pain has not affected large proportion
of children, moderate and strong pain covered around 80.0% of complaints along the hematopoietic stem cell
transplantation process. Thus, it is suggested that the evaluation of pain is one of the signs to be inserted in the
protocols of nursing interventions in this context of caring.

Descriptor: Pediatric Nursing; Pain Measurement; Hematopoietic Stem Cell Transplantation.

Objetivo: avaliar a dor em criancas submetidas ao transplante de células-tronco hematopoéticas. Métodos:
pesquisa longitudinal e analitica, com criancas internadas para transplante de células-tronco hematopoéticas,
com escala Faces Pain Scale Revised, a cada quatro horas, do internamento a alta hospitalar, analisados com
frequéncia absoluta, relativa e teste qui-quadrado. Resultados: nove criancas de quatro a nove anos de idade
foram avaliadas, totalizando 1.095 avalia¢des, em 23,4% foram relatados algum escore de dor; destas, 38,9%
foram em regido hipofaringea; 78,8%, dor moderada. O qui-quadrado mostrou significancia entre escores de
dor e semanas poés-transplante e existéncia da dor entre as criancas analisadas. Conclusdo: embora a dor nao
tenha acometido grande proporg¢ao de criangas, as dores moderada e forte abrangeram cerca de 80,0% das
queixas, ao longo do processo de transplante de células-tronco hematopoéticas. Desta forma, sugere-se que a
avaliacdo da dor seja um dos sinais a serem inseridos nos protocolos das interveng¢des de enfermagem nesse
contexto de cuidar.
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Introduction

Hematopoietic stem cell transplantation is
a potentially curative therapy for malignant and
non-malignant hematopoietic diseases in the reco-
very of hematopoietic cells”. When considering this
therapeutic modality, the pain phenomenon is signifi-
cantly present in children and other patients.

Pain is conceptualized by the International As-
sociation for the Study of Pain (IASP) as an emotional
and sensory experience, caused by actual or potential
injury to tissues, according to the person’s previous
experiences, and is always subjective®. The World
Health Organization recommends that patients, who
experience pain, including children, should be treated
regardless of the cause®. Pain, considered as the fifth
vital sign, should be evaluated along with the other
signs in order to improve the quality of pain manage-
ment in clinical settings®.

Suffering in the process of hematopoietic stem
cell transplantation is multi casual and is present in
the three phases. In the pre-transplant phase, pain oc-
curs due to toxicity caused by the conditioning regi-
men®, due to the use of high doses of chemotherapeu-
tic drugs, associated or not with total body therapy, in
order to induce immune suppression for remission of
the disease of base. It is also due to the insertion of the
Hickman®-type semi-implanted long-term central
venous catheter(®.

In transplantation, hematopoietic stem cell
infusion can lead to mild to severe pain, cardiac, pul-
monary and gastrointestinal changes. Finally, in the
post-transplant phase until grafting, pancytopenia,
the pain episodes are of higher intensity®. Mucositis
is one of the main causes of pain; it comes from the
side effect of the regime of conditioning, administra-
tion of chemotherapy and/or radiotherapy. This con-
sists of inflammation that affects the oral cavity, with
possible extension to the entire gastrointestinal tract.

In the initial phase, it presents edema and pain, and
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when advanced, ulcerations and bleeding. This pro-
cess causes intense pain, with consequent need for
continuous analgesic medication®#),

From this perspective, there was investment in
the construction of instruments for measuring pain,
denominated one-dimensional and multidimensio-
nal. The one-dimensional ones evaluate the intensity,
location and evolutionary pattern in the time of pain.
These instruments can be of self-assessment, when
the child himself reports through figures and colors
the pattern of pain felt at the time, or by an evalua-
tor who, by observing the child’s behavior, determines
the pain score. In addition to intensity and location,
the multidimensional evaluates the quality of pain in
the sensory, sensory, evaluative and temporal dimen-
sions(9,

It is worth noting that, in order to assess the
intensity of pain, adequate instruments are needed at
the child’s stage of cognitive development. It is gold
standard, in the pre-verbal phase, in infants and new-
borns, facial expression and crying, and from the age
of three, self-report, age at which the child reaches
cognitive development to report pain stage. From the
school stage, the child reaches the ability to under-
stand order and numbering, and describes the degree
of pain intensity, and for this age group, among the
available one-dimensional instruments, the numerical
scale is the most used, comprises a graduated line of
zero to 10, where zero means no pain and 10, severe
pain(b.

The Faces Pain Scale Revised (FPS-R), used by
IASP, is translated into more than 60 languages and
consists of a ruler with six-sided illustration, from left
to right. In this scale, the child indicates which face
resembles the pain at that moment, and the intensi-
ty of the pain is measured as the child’s chosen score
increases, each image characterizes the expression of
pain and the respective score that varies from zero to
1002,

Therefore, pain assessment should be part of
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the nursing care interventions, to analyze the child’s
well-being, physical and psychological comfort®?. In
view of the complexity of the process of transplanta-
tion of hematopoietic stem cells, which has repercus-
sions on experienced pain stages, it is important to
systematically evaluate pain. This research aimed to
evaluate pain in children submitted to transplantation
of hematopoietic stem cells.

Methods

Longitudinal, analytical research performed
in a bone marrow transplantation service of a public
teaching hospital in the Southern region of Brazil. The
inclusion criteria were: children hospitalized during
the data collection period (from February to July
2015), for the hematopoietic stem cell transplantation
process in the age group of four to 11 years, which is
suggested for the understanding of FPS-R facial ex-
pressions. As exclusion criteria: children with visu-
al deficit and/or incapacitated verbal communication,
as in cases of intubations, deep and continuous seda-
tion.

The children were recruited from the first day
of hospitalization. For this reason, the parents were
approached by the researcher, they received explana-
tions about the objectives and method, and they pro-
ceeded to read the Informed Consent Term, to autho-
rize the child’s participation in the research, against
the agreement, by means of the signature. The chil-
dren were invited and received guidance for use of the
FPS-R pain assessment scale. There was no refusal on
the part of the parents, or of the children.

Then, for data collection, three instruments
were used. The first, a questionnaire developed by
the researchers, included the socio demographic and
clinical profile of the participants. The second was the
FPS-R scale, validated and adapted for use in Brazil®¥.

The third, a spreadsheet developed in
Microsoft Windows Excel® 2010, for tabulation of the

data collected, containing the variables: pain scores
(absent, mild, moderate and strong); field to describe
the location of pain (mouth, hypo pharyngeal region,
abdomen, subclavian and others - relating to less fre-
quent locations); and days related to blood, transplan-
tation and post-transplantation. Pre-transplantation,
referring to the five days prior to transplantation: day
zero (day of transplantation) and post-transplantation
(days following transplantation until the child’s dis-
charge), data recorded daily at the time of vital signs
measurement. Exception made at collection times, in
which the children were sleeping, refused or were ab-
sent from the service, for exams or radiotherapy.

The data were obtained during the period of
hospitalization, starting five days before transplanta-
tion (-5), considering the pre-stage, transplantation
and post-transplantation of hematopoietic stem cells
until hospital discharge.

The application of FPS-R occurred according
to the guidelines of the study carried out with chil-
dren under cancer treatment!¥. As for the guidelines
offered for children, the first face, displays neutral
expression, equals absence of pain, score zero; the
second, with serious expression, is equivalent to mild
pain, score two; the third, expression dejected, indi-
cates moderate pain, score four; the fourth, sad ex-
pression, protruding forehead, is equivalent to mode-
rate pain, score six; the fifth, eyes closed, forehead
very protruding and low brows, equals strong pain,
score eight; the sixth, expression of crying, mouth
open, eyes closed and frowning is equivalent to severe
pain, score 1042,

The collection was performed with daily eva-
luations, from the first day from the beginning of con-
ditioning to hospital discharge, at 8:00am, 12:00am,
4:00pm, 8:00pm, 12:00pm and 4:00am, coinciding
with the closure of the water balance and verification
of vital signs. It is reiterated that the periods of sleep
of the child were respected, that is, the pain was not
verified if he was sleeping. The evaluations occurred
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in the apartment where the child was located, in
which the nursing professionals responsible for the
care applied the scale. These were previously trained.

After the data were organized in the spread-
sheet, the variables were synthesized, the absolute
and percentage frequencies were analyzed, as well
as the statistical analysis, using the chi-square test,
agreeing with a significance level of 5% (p<0.050).
Objective of verifying the existence or not of evidence
of correlation of variables tested: weeks of gauging
and pain score.

Nine children, six aged four to six years old,
participated in the study; five boys; seven were diag-
nosed with genetic diseases, including Fanconi’s ane-
mia; five were submitted to allogeneic hemopoietic
stem cell transplantation. As for the origin, four were
from the south of the country, being one a foreigner. Of
the nine children, two underwent radiotherapy, asso-
ciated with chemotherapy, as a conditioning protocol.

The research was approved by the Ethics and
Research Committee of the institution, according to
opinion n? 784.683 and Certificate of Presentation for
Ethical Appreciationn®34666314.0.0000.0096/2014;
and respected national and international standards of

research involving human beings.

Results

A total of 1,095 pain assessments were
performed in the nine participating children,
according to the previously defined schedules. Of
this total, 850 (77.6%) of the evaluations indicated
no pain. Among the pain scores with 245 (22.4%) of
the evaluations; 147 (60.0%) presented mild pain, 80
(32.7%) moderate pain and 18 (7.3%) severe pain, as
shown in Table 1.

The chi-square test showed significance level
p=0.001, when comparing children and the existence

of pain.
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Table 1 - Self-reported pain intensity assessment
according to the children

Pain assessment - Faces Pain Scale
Revised

Partici- N©of

pants reviews Moderate Strong

Painless Light pain

Re0 mew Fan R v
1 123 71(57.7) 34(27.6) 16(13.0) 2(1.6)
2 128 95(74.2) 26(20.3) 4(3.1) 3(2.3)
3 191  154(80.6) 14(7.3) 22(11.5) 1(0.5)
4 102 100(98.0) 1(1.0)  1(1.0) 0.001
5 112 111(99.1) 1(0.9)
6 127 112(882) 9(7.1)  4(3.1) 2(L6)
7 61  47(77.0) 9(148) 2(33) 3(4.9)
8 127 92(72.4) 14(11.0) 16(12.6) 5(3.9)
9 124  68(54.8) 40(32.3) 14(11.3) 2(1.6)
Total 1,095 850(77.6) 147(13.4) 80(7.3) 18(1.6)

*Chi-square test

There were 430 times of unfilled evaluations.
Also, 157 unrealized evaluations were recorded, due
to the fact that the child was sleeping, six evaluations
refused and 13 absent evaluations, because the child
was not in the sector at standard time.

Based on the analysis of the score and the lo-
cation pointed out by the children, of the 245 evalu-
ations, 16 (6.5%) records did not happen associated
with the location, therefore 229 notes were consid-
ered for this analysis. Prevalence of the hypo pharyn-
geal region was identified in 89 (38.9%) evaluations,
being 52 (37.4%); 33 (43.4%); and 4 (28.6%), with
mild, moderate and severe pain, respectively; followed
by the mouth, 58 (25.3%), with 43 (30.9%) mild, 12
(15.8%) moderate and 3 (21.4%) strong; abdomen,
45 (19.7%) in 27 (19.4%) mild, 15 (19.7%) moderate
and 3 (21.4%) strong; head 7 (3.0%), 5 (3.6%) mild
and 2 (2.6%) moderate; subclavian, 6 (2.6%), with 3
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(2.2%) mild, 2 moderate (2.6%) and 1 (7.1%) strong;
and the group called ‘others’, which included several
locations (forearm, arm, shoulder, ear, neck, leg, epi-
gastric, perianal), representing 24 (10.5%) evalua-
tions in 9 (6.5%) mild , 12 (15.8%) moderate and 3
(21.4%) strong.

In the analysis between the days of pain
evaluation and the measured pain score, it was
observed that in the week prior to transplantation,
mild pain was verified in nine evaluations,
representing 6.1%, the moderate pain in three (3.8%),
and severe pain, two (11.1%). On day zero, the day of
transplantation, six (2.6%) evaluations indicated a
mild and moderate pain score, and the severe pain
in one (5.6%) evaluation. In the first and second
post-transplant weeks (days +1 to +14), the pain
scores were higher than the other weeks, of 147 pain
reports, 109 (74.2%) were mild pain, 80, 63 (78.8%)
of moderate pain; and 18, 14 (77.8%), severe pain.

As a rule, the children were discharged from
the hospital on the fourth and the beginning of the
sixth week after transplantation. In this study, it was
evidenced that pain is significantly reduced, both in
frequency and intensity, from the third week after

transplantation, according to Table 2.

Table 2 - Measurement of pain intensity from hospi-
tal admission to hospital discharge

Moderate Strong Total

Weeks Painless Light pain pain pain p*
n(%) n(%) n(%) n(%)
g{:nttgat?;n 150 (91.5) 9(5.5)  3(1.8) 2(1.2) 164
First 161 (66.8) 53 (22.0) 25(10.4) 2(0.8) 241
Second  131(55.3) 56(23.6) 38(16.0) 12 (5.1) 237 oo
Third 201(84.8) 26(11.0) 10 (4.2) - 237
Fourth  114(100.0) - - - 114
Fifth 29 (93.5) - 1(3.2) - 31
Sixth 29 (100.0) - - 1(3.2) 29
Total 815 (77.4) 144 (13.7) 77 (7.3) 17 (1.6) 1,053

*Chi-square test

It is pointed out that the average stay of hospi-
talized children in the sector was 27.2 days. The chi-
square test showed a significant difference (p=0.017),
showing statistical evidence of differences in the pain
score with the hospitalization weeks, when compared
to the first and second post-transplant weeks, showed
an increase in pain scores and frequency compared to
the other weeks.

Discussion

The limitations of this study are: the reduced
number of participating children, which may be justi-
fied by the reduction of available beds due to the ad-
ministrative issues of the Health Institution; the high
proportion of information from unregistered varia-
bles; and, finally, the option of developing a hemato-
poietic stem cell transplantation in a hospital setting,
justified by the adequacy of the research design to the
practice scenario of one of the authors, a requirement
of a professional master’s program. These restrictions
may limit the application of the study to the basis of
discussion of other works, however, this study can be
replicated in other similar scenarios or not.

The application of FPS-R, in general, was recep-
tive to the evaluated children and allowed to analyze
intensity or pain score, verify its prevalence; however,
it was not the scope of this research to relate it to the
monitoring of pharmacological treatment practices or
not of pain, as found in a study in Portugal®.

This scale is considered to be reliable and has
good psychometric properties, but in a study of 456
children in the pediatric emergency service in Cana-
da, it diverged compared to the visual analogue scales
and Color Analog Scale, both of which assessed pain
intensity®®.

The present study confirms that acute pain is
present in children before and after transplantation of
hematopoietic stem cells, with greater intensity and
frequency in the first and second weeks after trans-
plantation, however, it deserves attention in the we-
eks prior to transplantation. Days of adaptation of
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the child and family to the restrictive routines of the
service, changes from the family environment to pro-
tective isolation, strict hygiene standards, changes in
food; early onset of conditioning and side effects of
chemotherapeutic and antiparasitic agents, including
parental and child expectations, as to the risk of pos-
sible complications and death, generate feelings such
as fear and anxiety in these situations*®. In this hospi-
talization process, acute pain is present and frequent,
caused by procedures such as venous, curative punc-
tures or by the course of the disease itself(!”).

The previous result corroborates that obser-
ved in a prospective study, based on the Taxonomy of
NANDA-International, Inc., with 738 medical records
of children, from 28 days to 10 years, in which, among
the seven major nursing diagnoses listed, acute pain
was present in 7.1%(9. It is clear from research that
the diagnosis of acute pain is essential for the mana-
gement of these patients undergoing transplantation
of hematopoietic stem cells, so that nursing care gui-
dance can be directed, with consequent qualification
of the same and guarantee of patient safety.

Researches, conducted in the United States,
have revealed incidences of mucositis above 90.0% in
children submitted to hematopoietic stem cell trans-
plantation®?. According to the localizations of the
pains of the children participating in the research pre-
sented here, with prevalence in the hypo pharyngeal
region, mouth, including the abdomen and epigastric
regions, in the category of ‘others’, it can be reiterated
the problem of the mucositis in the transplant. In this
discussion, it is emphasized the determination of this
mucositis by the protocol of conditioning, with use of
drugs predisposing to adverse effects of this modality.
Likewise, it presents the problem in the post-trans-
plant period.

Itis understood that the protocols of condition-
ing are related to the incidence of mucositis, such as
the use of Metrotexate and Fludarabine, which deter-
mine side effects, with frequent gastrointestinal toxi-
cities, after use®).

Abdominal pain, because it is multi causal, may
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or may not be associated with low gastrointestinal
mucositis, periods of prolonged fasting, irritation of
the gastric mucosa due to the mechanism of enzyma-
tic release of drugs mainly antibiotics, immunosup-
pressant drugs and chemotherapeutics used in cell
transplantation hematopoietic stem cells. However, to
better elucidate the cause of abdominal pain, invasive
examinations (colonoscopy) would be necessary, an
unfeasible procedure for patients with aplasia.

It is also reported that abdominal pain may be
associated with diarrheal processes during the period
of hospitalization for hematopoietic stem cell trans-
plantation and is related to multiple factors: mucosi-
tis, graft-versus-host disease, gastrointestinal infec-
tions, veno-occlusive disease®.

The complaints of six among the nine children
investigated were related to pain in the subclavian and
cervical regions, certainly related to the postoperative
period of the Hickman® catheter implant, including
the catheter insertion and exit ostia. It is also added to
this situation of postoperative pain the region of skin
biopsy. The pain was present in the period of 10 to
15 days of the procedure of insertion of the catheter,
counting on the exchange of local dressing, either
by the removal of the adhesive tape or transparent
film or, also, the application of 5.0% alcohol solution
for disinfection of the catheter ostium. Acute
postoperative pain is characterized by the response of
the surgical technician and, by the size of the incision,
emotional state, among others(,

Specifically, the pain related to the Hickman®
catheter implant, with greater intensity, is directly
based on the complexity of the surgical procedure
used. The technique requires the construction of a
subcutaneous tunnel, from the puncture in the inter-
nal jugular vein to the sub-clavicle region, local of the
device’s exteriorization®, causing frequent pains of
different intensities.

It is emphasized that acute pain during the he-
matopoietic stem cell transplantation process, as evi-
denced in the children of the present study, requires
specific nursing interventions for their relief*”),



Evaluation of pain in children submitted to hematopoietic stem cell transplantation

In this process, nursing has as a relevant acti-
vity the monitoring and evaluation of pain daily and
in short periods of time, using scales to measure the
scores, validated and adapted for each age group of
the child, to provide early detection, relief and®*'?)., It
is emphasized that, in addition to the use of the scales,
it is necessary to carry out a focalized search for pain,
through questions directed to the child or family, de-
pending on the age and cognitive and verbal skills;
verification of data contained in medical records and/
or electronic platforms. In this way, we seek the ex-
cellence of care based on scientific evidence®®, with
the main objective being the adequate management of
pain.

Due to the complexity and subjectivity of pain
and its intrinsic to the cognitive relation of each pa-
tient, it is imperative for the nursing professional
to develop the ability to diagnose potential patient
needs, converging with the effective and humanized
action in pain management.

From the results obtained, local evidence was
generated that pain, in the process of transplantation
of hematopoietic stem cells, is a frequent sign, and
affecting children, becomes even more relevant due
to cognitive, reflexive and real expression abilities of
intensities and sites of painful processes. Therefore,
the application of scales for pain assessment requires
full adhesion by the nursing and health team. In this
sense, it is understood that the nurse professional
takes great responsibility in motivating, qualifying
and auditing the teams.

Conclusion

Pain was present throughout the hospitaliza-
tion process of hematopoietic stem cell transplan-
tation, with varied intensities. The most commonly
reported sites were the mouth and the hypo pharyn-
geal region. Although the pain did not affect a large
proportion of children, moderate and strong pains ac-
counted for about 80.0% of complaints.

It is pointed out that the instrument used for
gauging the pain, the Faces Pain Scale Revised scale,
was appropriate to assess the pain children born
to hematopoietic stem cell transplantation. Thus,
it is suggested that the evaluation of pain is one of
the signs to be inserted in the protocols of nursing
interventions in this context of caring.
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