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Working Collaboratively To Working Collaboratively To 
Address Clinical Concerns Address Clinical Concerns 

Through Research Through Research ––
Pain and Mucositis in HighPain and Mucositis in High--

Dose Chemotherapy Patients Dose Chemotherapy Patients 
as a Modelas a Model

Deborah Dydyk BS, MA,BSN,RNDeborah Dydyk BS, MA,BSN,RN--BCBC
June Eilers PhD, APRNJune Eilers PhD, APRN--CNS, BCCNS, BC

The Nebraska Medical CenterThe Nebraska Medical Center
Omaha, NebraskaOmaha, Nebraska

Thank you to ASPMN for Thank you to ASPMN for 
the research grant support the research grant support 

for this studyfor this study

PS You too can apply for a grant PS You too can apply for a grant ––
if you donif you don’’t try you will never knowt try you will never know

Disclaimer NoticeDisclaimer Notice

We do not have all of the answersWe do not have all of the answers

We do want to hear from youWe do want to hear from you

We do want to learn togetherWe do want to learn together

We do want this to be funWe do want this to be fun
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Getting to Know You Getting to Know You ––
Making This MeaningfulMaking This Meaningful

CliniciansClinicians
InpatientInpatient
OutpatientOutpatient

Educators Educators 

ResearchersResearchers

Combined roles Combined roles 

Research Prompted by Clinical Research Prompted by Clinical 
Issues of ImportanceIssues of Importance

Avoiding an us/them situationAvoiding an us/them situation

Working together to make a differenceWorking together to make a difference

Listening and learning Listening and learning 

Articulating concernsArticulating concerns

Thinking creatively Thinking creatively 

Our Setting Our Setting 

The Nebraska Medical CenterThe Nebraska Medical Center
Tertiary care center extensive medical Tertiary care center extensive medical 
researchresearch
Two colleges of nursing on campusTwo colleges of nursing on campus
Clinical Nurse Clinical Nurse Researcher(sResearcher(s) in Nursing ) in Nursing 
DepartmentDepartment
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Our Clinical FocusOur Clinical Focus -- OncologyOncology

Inpatient acute care including critical care Inpatient acute care including critical care 
managementmanagement
Focus on highFocus on high--dose chemotherapydose chemotherapy

Stem Cell TransplantStem Cell Transplant
Acute LeukemiaAcute Leukemia

Adult and pediatricsAdult and pediatrics

MucositisMucositis

Expected sideExpected side--effect secondary to effect secondary to 
chemotherapy and radiation therapy chemotherapy and radiation therapy 

Mucositis Mucositis ≠≠ StomatitisStomatitis
Mucositis Mucositis –– inflammatory process involving the inflammatory process involving the 
mucous membranes of the oral cavity and mucous membranes of the oral cavity and 
gastrointestinal tract.gastrointestinal tract.

Stomatitis Stomatitis –– inflammatory diseases of the mouth inflammatory diseases of the mouth 
including: including: 

MucosaMucosa
DentitionDentition
PeriapicesPeriapices
PeriodontiumPeriodontium
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Mucositis as a windowMucositis as a window

Mucous membranes throughout the bodyMucous membranes throughout the body
ThroatThroat
EsophagusEsophagus
GI tractGI tract
VaginaVagina

We can see in the mouth We can see in the mouth 

Mucositis Mucositis -- ContCont

MultiMulti--phase process theoretically phase process theoretically -- SonisSonis

PathoPatho--Physiology of MucositisPhysiology of Mucositis

I. InitiationI. Initiation
II. UpII. Up--regulation and message generationregulation and message generation

III. Amplification and signalingIII. Amplification and signaling
IV. UlcerationsIV. Ulcerations
V. Healing V. Healing 

Sonis 2004Sonis 2004
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PathoPatho--Phys Phys -- ContCont

Phase I Phase I –– InitiationInitiation
Immediate effect on oral tissuesImmediate effect on oral tissues

Reactive oxygen species (ROS) injury to Reactive oxygen species (ROS) injury to 
tissues & initiate series of biological eventstissues & initiate series of biological events

DNA damage results in death of cellsDNA damage results in death of cells

PathoPatho--Phys Phys -- ContCont

Phase II Phase II -- UpUp--regulation and message regulation and message 
generationgeneration

Damage to tissues causes biological switches Damage to tissues causes biological switches 
to be turned onto be turned on

Send message to make different proteins or Send message to make different proteins or 
compounds in tissues of mucous membranescompounds in tissues of mucous membranes

PathoPatho--Phys Phys -- ContCont

Phase III Phase III -- Amplification and signalingAmplification and signaling
Cytokines or messenger proteins produced Cytokines or messenger proteins produced 
target mucosal tissuetarget mucosal tissue
Cause further injury and activate other Cause further injury and activate other 
messengersmessengers
Damage and death at cellular level Damage and death at cellular level 
Mucosa become thin, reddened and painfulMucosa become thin, reddened and painful
Feedback system further activationFeedback system further activation
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PathoPatho--Phys Phys -- ContCont

Phase IV Phase IV -- UlcerationsUlcerations
Reddened, painful mucosa thinsReddened, painful mucosa thins
Normal healing restrictedNormal healing restricted
Open breakdown occursOpen breakdown occurs
Oral flora further damage Oral flora further damage 
Inflammation Inflammation 

PathoPatho--Phys Phys -- ContCont

Phase V Phase V -- HealingHealing

Growth of cells of mucosa resumesGrowth of cells of mucosa resumes

Recovery occursRecovery occurs

Remains sensitiveRemains sensitive

Phases of MucositisPhases of Mucositis

Sonis 2004
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Mucositis Mucositis –– So What? So What? 

Patients Patients 
Severe Severe PAIN!!PAIN!!
Difficulty eating, drinking, swallowing, Difficulty eating, drinking, swallowing, 
speaking speaking 

ProfessionalsProfessionals
Mucous membrane breakdown Mucous membrane breakdown 
•• LifeLife--threatening infections threatening infections 
•• Pain Pain 

Significance Significance –– Why Are We Why Are We 
Concerned? Concerned? 

Mucous membrane breakdown Mucous membrane breakdown 
Portal for infectionPortal for infection

Dose limiting side effect Dose limiting side effect 

Treatment delaysTreatment delays

Dose reductions Dose reductions 

Mucositis & PainMucositis & Pain

Coming together to examine the problemComing together to examine the problem

No universally applicable intervention to No universally applicable intervention to 
prevent mucositis prevent mucositis 

Must focus on symptom control i.e. painMust focus on symptom control i.e. pain
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Clinician FindingsClinician Findings

Evolving process Evolving process –– they feel it they feel it –– we canwe can’’t t 
see itsee it
Most patients arenMost patients aren’’t prepared for how bad t prepared for how bad 
it might become it might become 
Worse after all night without careWorse after all night without care
Interferes with any movement in the mouthInterferes with any movement in the mouth

Erythema

Ulceration
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Severe Oral Mucositis in a 
Transplant Patient

Grade 3Grade 3--4 Mucositis (WHO Scale)4 Mucositis (WHO Scale)

Measurement InstrumentsMeasurement Instruments

Clinical setting Clinical setting 
ClearClear
ConciseConcise
Clinically usefulClinically useful

ResearchResearch
Validity Validity 
ReliabilityReliability
ConsistencyConsistency
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Bridging the Worlds for ResearchBridging the Worlds for Research

Oral Assessment Guide (OAG)Oral Assessment Guide (OAG)
Developed at institution 1980sDeveloped at institution 1980s
Part of daily 24 hour flow record Part of daily 24 hour flow record 
Completed by nurse every shift Completed by nurse every shift 
Clear, concise, clinically usefulClear, concise, clinically useful
Previously used in research studiesPreviously used in research studies

Pain AssessmentPain Assessment

Research toolsResearch tools
Self reportSelf report
Clinical setting Clinical setting –– Numerical Rating ScaleNumerical Rating Scale

0 to 10 0 to 10 
Documentation Documentation 

Clinical ConcernClinical Concern

Pain a major issue for patient care on unitPain a major issue for patient care on unit
Challenge of mucositis pain Challenge of mucositis pain 

Type(sType(s) of pain) of pain
•• InflamationInflamation
•• NeuropathicNeuropathic ? ? 

More than visually  apparentMore than visually  apparent
Rating by patient when worse than ever Rating by patient when worse than ever 
expected/imagined/experiencedexpected/imagined/experienced
Knew we could do betterKnew we could do better
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Research Plan Research Plan 

Focus on mucositis severity and pain Focus on mucositis severity and pain 
intensity intensity 
Use of existing chart dataUse of existing chart data
Document current stateDocument current state
Develop proposed algorithm for improved Develop proposed algorithm for improved 
proactive approach to pain management proactive approach to pain management 
IRB approval IRB approval 

PurposePurpose

To describe the patterns of mucositisTo describe the patterns of mucositis--
related pain and oral cavity changes to related pain and oral cavity changes to 
provide data for the development of an provide data for the development of an 
algorithm to guide mucositisalgorithm to guide mucositis--related pain related pain 
management management 

BackgroundBackground

GI tract rapidly dividing cells GI tract rapidly dividing cells ––
mucotoxicitymucotoxicity
Mucositis dose limiting sideMucositis dose limiting side--effecteffect
Pain with mucositis can be intense Pain with mucositis can be intense 
Management of acute persistent painManagement of acute persistent pain
Pain with activity Pain with activity 



12

Setting/SampleSetting/Sample

Oncology/Hematology Special Care UnitOncology/Hematology Special Care Unit

HighHigh--dose chemotherapy patients dose chemotherapy patients 
receiving stem cell transplant receiving stem cell transplant 

Retrospective 12 month time periodRetrospective 12 month time period

DesignDesign

Retrospective chart reviewRetrospective chart review

Regular documentation Regular documentation 
Oral Assessment Guide scoresOral Assessment Guide scores
Pain scoresPain scores
Narrative charting Narrative charting 

InstrumentsInstruments

Numeric Rating Scale for PainNumeric Rating Scale for Pain

OAG for mucositis OAG for mucositis 
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Pain AssessmentPain Assessment

Required every shiftRequired every shift
Pre and post intervention scoresPre and post intervention scores
Increased frequency based on presence of Increased frequency based on presence of 
pain pain 
Multiple sites/causes of pain Multiple sites/causes of pain 

Oral Assessment GuideOral Assessment Guide

CategoriesCategories
VoiceVoice
SwallowSwallow
LipsLips
TongueTongue
Mucous membranesMucous membranes
GingivaGingiva
Teeth Teeth 
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ORAL ASSESSMENT GUIDE

Plaque or debris 
generalized along 
gum line or 
denture bearing 
area

Plaque or debris in 
localized areas 
(between teeth if 
present)

Clean and no 
debris

Observe appearance of teeth 
or denture bearing area

VisualTEETH 
OR 
DENTURES
(or denture
bearing area)

Spontaneous 
bleeding or 
bleeding with 
pressure

Edematous with or 
without redness

Pink and 
stippled and 
firm

Gently press tissue with tip 
of blade

Tongue blade and 
visual

GINGIVA

Ulcerations with or 
without bleeding

Reddened or coated 
(increased 
whiteness) without 
ulcerations

Pink and moistObserve appearance of tissueVisualMUCOUS
MEMBRANES

AbsentThick or ropyWateryInsert blade into mouth, 
touching the center of the 
tongue and the floor of the 
mouth

Tongue bladeSALIVA

Blistered of 
cracked

Coated or loss of 
papillae with a 
shiny appearance 
with or without 
redness

Pink and moist 
and papillae 
present

Feel and observe appearance 
of tissue

Visual/palpatoryTONGUE

Ulcerated or 
bleeding

Dry or crackedSmooth and 
pink and moist

Observe and feel tissueVisual/palpatoryLIPS

Unable to swallowSome pain on 
swallow

Normal 
swallow

Ask patient to swallow. To 
test gag reflex, gently place 
blade on back of tongue and 
depress.

ObservationSWALLOW

Difficulty talking or 
painful

Deeper or raspyNormalConverse with patientAuditoryVOICE

321

NUMERICAL AND DESCRIPTIVE RATINGSMETHODS OF
MEASUREMENT

TOOLS FOR
ASSESSMENT

CATEGORY

UNIVERSITY OF NEBRASKA MEDICAL CENTER
J. Eilers RN,MSN, 83 Rev 2-84, 5-84, 4-85, 11-85, 4-86
jeilers@nebraskamed.com

OAG Rating ScaleOAG Rating Scale

Rate each categoryRate each category
1 = normal1 = normal
2 = not normal, but not breakdown or loss of 2 = not normal, but not breakdown or loss of 
functionfunction
3 = barrier breakdown or loss of function3 = barrier breakdown or loss of function

OAG total = sum of categories OAG total = sum of categories 
Recorded every shiftRecorded every shift

Findings Findings -- SampleSample

GenderGender
MaleMale 8686
FemaleFemale 5151

EthnicityEthnicity
CaucasianCaucasian 120120
BlackBlack 55
HispanicHispanic 33
OtherOther 55

AgeAge
Mean Mean 5151
MinimumMinimum 2121
MaximumMaximum 7575
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Sample Sample –– Cont Cont 

Chemotherapy regimenChemotherapy regimen
BEAMBEAM
CyTBICyTBI
MiniMini--MUDMUD

Type of transplantType of transplant

Mucositis DataMucositis Data

Massive number of scores Massive number of scores 
Narrowed analysis focus Narrowed analysis focus –– day 1 day 1 –– 20 20 

2909 oral assessments 2909 oral assessments 
Capture critical time Capture critical time 
Decrease wide variability in number of daysDecrease wide variability in number of days

Highest Frequency of OAG Total Scores by BMT DayHighest Frequency of OAG Total Scores by BMT Day

312324452519496366Total
26
29
34
37
55
63
83
106
130
168
190
192
225
223
225
217
226
223
232
225
8

Total

34373420
65292319
14667218
261073017
8913105116
4914810315
57161415814
9131317171513
818263381212
21223021231911
25272924242010
2925313325199
3824413628178
3921424027167
3029363539126
2726312950145
2022305946214
1526244446473
1513345060502
715213758831
1312111098

OAG Total ScoreDay #
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Frequency of Peak OAG Total Scores by BMT Day Frequency of Peak OAG Total Scores by BMT Day 

29092710414250113175Total
26
29
34
37
55
63
83
106
130
168
190
192
225
223
225
217
226
223
232
225
8

Total

1
0
4
5
0
4
8
5
10
11
12
9
18
13
17
18
17
14
8
1
14

0
0
1
0
0
0
2
2
4
4
5
3
9
6
4
8
0
1
0
1
16

00010020
00100119
02000118
00020317
00222316
00026315
01012414
11031913
11112512
00218611
02157910
00170109
0002758
00023147
00032186
00040105
0013254
0012033
0000022
0000021
212019181715

OAG Total ScoreDay #

Frequency of Pain Scores by BMT DayFrequency of Pain Scores by BMT Day

385315157234263300320291182172431939Total

40020112104002920

40100024231012619

55000417153023218

600032853103102517

81000881683214416

840012102583215015

970003771061106214

119001582619608113

138011759557858512

2140261519131113118411211

27004112262428221516311910

3170832017442941291451079

30904122418413236182201028

30507102424293732161331107

3260352532253725202441266

323098292327392151551425

27603319191920156841604

2630021819132412101211523

2680611161291612521882

26802051014151261521871

012109876543210Day

TotalPre Score

Correlation of OAG Scores with Correlation of OAG Scores with 
PainPain

OAG Score
Mean

HeadacheEpigastric/ 
abdominal

Mouth & 
throat

Corr/#

11.764.5%8.4%68.1%.350**/12510
11.434.4%9.6%63.9%.303**/1219
11.595.0%13.0%70.2%.482**/1398
11.512.7%10.8%76.0%.350**/1207
11.526.6%18.2%63.6%.449**/1506
11.334.2%16.8%68.5%.604**/1465
10.826.6%18.7%67.1%.533**/1294
10.378.8%18.8%55.4%.464**/1253
9.949.0%21.4%45.1%.286**/1392
9.4124.3%11.3%31.4%.401**/1401

Oral Score Correlations With Pain Day # 
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Correlation of OAG Scores with Correlation of OAG Scores with 
PainPain

Mean OAGHeadacheEpigastric/
abdominal

Mouth & 
throat

Corr/#

10.81---------NS20
11.24---------NS19
11.56---------NS18
12.0---------NS17
12.02---------NS16
11.86---19.2%26.9%.423**/4415
11.33---------NS14
11.40---------NS13
11.507.3%17.1%55.0%.325**/7412
11.528.4%8.4%58.8%.388**/10611

Oral Score Correlations With Pain Day # 

OAG Categories OAG Categories 
Changes in Ratings by Total ScoreChanges in Ratings by Total Score

42.930.014.614.310.07.11.7.3.33

57.170.085.485.788.090.390.388.580.650.922.95.42

2.02.78.011.219.149.177.194.61Saliva

10090.053.735.730.09.74.03.51.5.73

10.046.364.370.088.593.190.484.068.858.620.62

1.82.96.114.530.541.479.41Tongue

57.160.041.521.410.012.45.1.6.6.9.23

42.940.058.566.784.075.281.784.979.369.961.547.02

11.96.012.413.114.420.129.238.353.01Lips

10.022.019.014.06.210.3.3.33

10090.075.676.284.085.075.484.354.942.722.410.12

2.44.82.08.814.315.444.857.377.689.91Swallow

42.920.012.214.38.01.8.63

57.180.075.666.760.038.928.623.18.03.11.3.42

12.219.032.059.370.976.992.096.998.799.61001Voice

201918171615141312111098

Oral Score TotalRatingSite

OAG Categories OAG Categories -- ContCont
Oral Score TotalRatingSite

201918171615141312111098

14.32.41.13

57.170.070.759.540.032.711.43.21.22.41.22

28.630.026.840.560.067.387.496.898.897.698.81001Teeth

71.4 40.014.611.94.01.83

28.660.082.981.076.081.460.612.36.23.81.2.42

2.47.120.016.839.483.793.896.298.866.61Gingiva

10080.082.966.746.030.113.15.42.54.61.03

20.017.133.354.069.986.988.875.346.028.716.12

5.822.249.370.383.91MucMem
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Discussion Discussion -- PainPain

Multiple sites/causes of pain Multiple sites/causes of pain 

Use of pain scores from clinical dataUse of pain scores from clinical data

We donWe don’’t do as bad as we thoughtt do as bad as we thought

We want to do betterWe want to do better

Discussion Discussion -- MucositisMucositis

Wide variability in severity confirmedWide variability in severity confirmed

Usefulness of OAG clinical dataUsefulness of OAG clinical data

Additional support for OAG as instrumentAdditional support for OAG as instrument

Mouth as windowMouth as window

Clinical Implications Clinical Implications -- PainPain

Use of numeric scale when no previous Use of numeric scale when no previous 
experience with mucositis experience with mucositis 

No problem No problem –– no painno pain
Mucositis membrane changes Mucositis membrane changes –– discomfortdiscomfort
DoesnDoesn’’t look bad, but hurtst look bad, but hurts
How high can it go? How high can it go? 

Directions for use of pain scale???Directions for use of pain scale???
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Clinical Implications Clinical Implications –– Pain ContPain Cont

Reality of multiple sites of painReality of multiple sites of pain

Prevention of severe pain versus crisis Prevention of severe pain versus crisis 
management management 

Mucositis related pain Mucositis related pain –– most effective most effective 
medication ???medication ???

Future Direction Future Direction 

Future

Future

Next StepNext Step

Additional analysis Additional analysis –– growing number of growing number of 
questions questions 

Development and implementation of Development and implementation of 
algorithm for pain managementalgorithm for pain management

Plan clinical research study to evaluate Plan clinical research study to evaluate 
algorithmalgorithm
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Immediate Next StepsImmediate Next Steps

What clinical issues can you study?What clinical issues can you study?

Who are your potential partners in the Who are your potential partners in the 
effort?effort?

Can you seek funding to support your Can you seek funding to support your 
study? study? 

Go Forward and Go Forward and 
Make a Difference!!Make a Difference!!

Thank You Thank You 
Questions? ? ?Questions? ? ?


