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ABSTRACT

The primary goal of this single-group study was to
determine the safety of a standard opioid titration order
sheet to manage pain in ambulatory cancer patients.
Secondary goals were to examine opioid toxicity and effi-
cacy of this pain protocol.

Twenty-seven patients who required fixed-dose opioids
and who bad uncontrolled pain were enrolled. All patients
bad their initial opioid dose titrated by the study physician
using the opioid titration order sheet. Data were obtained by
the study nurse during a weekly telephone interview and used
to determine if pain was controlled. Afier initial titration, a
trained study nurse titrated opioid doses based upon the
standing order sheet. At each contact, patients were assessed
Jfor aduverse effects, pain intensity, and analgesics used.

Patients who completed the four-week trial (n = 17) did
not differ from patients who did not complete the trial. No
adverse effects were observed in 39 opioid titrations com-
pleted by the study nurse. Opioid toxicities, worst pain,
usual pain, and pain-related distress declined from base-
line to week four. Patients who were adberent to their pre-
scribed medications reported significantly lower pain
intensity and distress (ps < 0.06).

The opioid titration order sheet, used by a trained
nurse, is safe to use in ambulatory cancer patients who
bave moderate to severe pain. Common opioid toxicities
were reduced. The protocol also demonstrated initial effi-
cacy in improving worst and usual pain and pain-related
distress. Further research to establish efficacy of the proto-
col is recommended.
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INTRODUCTION

Cancer-related pain has been reported in 50 percent of
all patients! and more than 85 percent of patients with ter-
minal disease.? Given current pharmacological and inter-
vention strategies, the majority of patients should be able

to achieve controlled pain. Nonetheless, uncontrolled can-
cer pain remains a major symptom control issue. Extensive
studies have been conducted to identify barriers to uncon-
trolled pain in order to develop and test interventions.
Multiple factors have been identified that contribute to the
undertreatment of cancer pain. One commonly cited cause
is lack of knowledge by medical staff and patients about
cancer pain and its treatment. Erroneous beliefs, particular-
ly about the danger of opioid use, also prevent optimal
pain control. One obvious solution to these barriers is pain
education. Educational interventions aimed at both med-
ical staff and patients have been tested. While education
interventions can improve knowledge and beliefs, they
have failed to result in consistent, clinically meaningful
improvements in pain outcomes.> A more powerful and
robust intervention strategy is necessary to effectively
reduce cancer-related pain.

Achieving controlled pain is a complex process that
requires interaction between healthcare providers (typically
physicians and nurses) and the patient-family unit. We
developed a conceptual model describing an ideal interac-
tion between healthcare providers and patients that would
result in optimal pain control. The ideal interaction involves
five steps: 1) the patient effectively communicates pain
issues to the provider; 2) the provider assesses current pain,
the treatment plan, and reasons for poor pain control; 3)
the provider modifies the treatment plan to provide more
effective relief; 4) the provider reviews the revised plan
with the patient and family; and 5) the patient follows the
treatment plan. The first and the last steps in the process are
patient driven, while the middle three steps are initiated by
the provider (Figure 1). A great deal of work has been done
to address the role of patient education to enhance patient
adherence and communication with providers about pain
control issues. As noted above, these interventions have
failed to consistently improve pain control.> We chose to
develop an intervention that addressed the provider role in
pain control.

Based on our conceptual framework, the provider is
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Step 1. Patient: Patient report of pain

Step 2. Provider: Assessment of pain

Step 3. Provider: Medication modifications
Step 4. Provider: Review of plan with patient

Step 5. Patient: Patient follows treatment plan

Figure 1. Critical steps for adequate pain outcome.

responsible for three specific tasks: 1) assessing pain
control and related issues (such as side effects and adher-
ence), 2) generating a treatment plan, and 3) communi-
cating the plan to the patient. If the provider complies
with these steps in the care process, we hypothesize that
pain control will be enhanced (i.e., decreased pain inten-
sity and side effects). Furthermore, we posit that the
occurrence of a positive pain outcome, which is depend-
ent upon the degree to which the patient follows the
treatment plan, will increase the patient’s willingness to
report pain at the next healthcare encounter. Conversely,
the process can break down if the provider does not fol-
low the steps of the care process. In this instance, the
feedback is negative, and patients may be less likely to
communicate pain control problems to the provider dur-
ing the next encounter.

Within our conceptual framework, there are two criti-
cal components that determine the healthcare provider’s
ability to actualize their pain control tasks: 1) the knowl-
edge base and expertise to allow for adequate assess-
ment and treatment of pain, and 2) the time to obtain
pertinent data (pain characteristics, barriers, and side
effects) and communicate changes in the treatment plan
to the patient. Unfortunately, it is evident that many
physicians and nurses lack the skills needed to assess and
treat pain.*® Thus, providers enter practice lacking basic
knowledge about how to assess and manage cancer pain.
Providers, therefore, learn to manage pain through trial
and error, consultation with more seasoned providers, or
continuing education. This type of educational process is
suboptimal and leads to large gaps in knowledge. One
strategy used to reduce knowledge deficits is provider
education. Many educational programs for physicians
and nurses have demonstrated short-term improvements
in knowledge and attitudes.”” However, this increased
knowledge has not resulted in long-term change in
assessment and prescribing behaviors!® or demonstrated
a beneficial impact on pain outcomes.!!

In addition to knowledge deficits, the medical delivery
system used by most practicing oncologists prohibits
timely and adequate response to cancer-related pain. A
high volume of patient care problems and little time to
address palliative issues burdens physicians. Lack of time

has been identified as a critical barrier to good pain con-
trol.'? In order to save time, most oncologists use nursing
staff to assist in symptom control. The use of nurses with
advanced training and skills may be an acceptable and
appropriate way to ensure timely and adequate control of
symptoms. Unfortunately, nurses are usually poorly
trained in symptom management and learn these skills
on the job. Furthermore, there are few tested guidelines
to aid them in this task.

The literature suggests that specific, evidence-based
recommendations in the form of pathways, protocols,
and algorithms may result in improved clinical outcomes
through reducing variation in clinical care. The more spe-
cific and accessible the recommendations are, the more
likely that providers will adopt new clinical practices. In
most instances, successful guideline implementation has
incorporated a multifaceted approach with some mix of
education, feedback, or monitoring, and patient-provider
reminders.!? We postulated that a well-developed proto-
col might enhance pain outcomes in the ambulatory can-
cer patient. We therefore undertook the development of
a protocol specifically to address opioid titration. The
protocol gives step-by-step instructions to providers, thus
allowing providers with a limited knowledge base to use
it effectively. In addition, it was designed to be nurse-
managed, thus reducing the time required by physicians.
The primary goal of this single-group design study was to
test the safety of the opioid titration order sheet by exam-
ining the occurrence of severe adverse events. In addi-
tion, the study examined the efficacy of the protocol in
reducing opioid toxicities and selected pain outcomes.

PATIENTS AND METHODS
Sample eligibility

Patients were recruited from a comprehensive cancer
center located in a medical center in the southeastern
United States. Eligible patients had: 1) histologically proven
cancer, 2) uncontrolled cancer pain requiring opioids on a
regular (fixed-dose) schedule, 3) the ability to read and
understand English, 4) cognitive ability (Mini-Mental Status
Examination [MMSE]D > 24, 5) a life expectancy of more
than 12 weeks, and 6) an age of 18 years or older. Patients
were excluded from the study if they: 1) had pure neuro-
pathic pain; 2) presented in a pain crisis, which is defined
as severe pain unresponsive to traditional opioid therapies;
or 3) required immediate anesthesia or neurosurgical meas-
ures for pain control. Patients were removed from the study
if they required hospitalization during the opioid titration
trial, if they were transferred to hospice, or if they presented
to the clinic or emergency department in a pain crisis. This
study was approved by the Institutional Review Board, and
all patients provided written informed consent prior to
beginning the study.
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Intervention

Patients who met eligibility criteria and expressed
interest in study participation were screened using the
MMSE" to ensure adequate mental capacity to complete
self-report measures. Patients with adequate MMSE
scores (> 24) were then enrolled in the study. Baseline
evaluation included an assessment by a physician in
order to adjust medications and to sign the titration order
sheet. Patients then completed pain intensity and interfer-
ence items of the Brief Pain Inventory (BPI),>!® a single-
item distress scale,”!® and the Medication Side Effect
Checklist (MSEC).' Patients and family (when available)
underwent a baseline educational program that included
a review of medication doses and schedule, written and
oral explanation about toxicities, and an assessment of
barriers. They were instructed in how to complete the
daily diary, which included a daily measure of worst and
usual pain and all medications taken to manage pain and
side effects. Patients also were instructed to contact the
study nurse for any pain related issues. Emergent prob-
lems that occurred at night or on weekends were referred
to the on-call team.

All follow up was conducted by one study nurse using
telephone interviews. Patients were contacted a mini-
mum of once each week for follow-up assessment.
Follow-up assessments included an assessment of pain
(results of the daily diary were reviewed and recorded),
evaluation of adherence and barriers, and an evaluation
of toxicity. The physician trained the study nurse in the
use of the titration order sheet. The physician reviewed
the study nurse dose calculations for the first month to
ensure accuracy.

The opioid titration order sheet provides standing
orders for opioid dose adjustment based on the level of
pain and the use of breakthrough medications. The study
nurse used the data obtained from the patient interview
to calculate an appropriate dose modification. Once the
dose modification was calculated, the patient was told
how to take their medications. If adherence barriers were
identified (e.g., fear of addiction), the study nurse
addressed the barriers and encouraged the patient to take
medications as prescribed. If opioid toxicities were iden-
tified, standing orders for side-effect management were
implemented. Patients who had a dose modification for
moderate pain or dose reductions were contacted within
48 to 72 hours after dose titration. Patients who had a
dose modification for severe pain were contacted within 24
hours or the next working day. Patients experiencing a
pain crisis or who developed new pain of unclear etiology
were referred for evaluation by the primary oncologist.

The criteria for dose adjustment were based on pain
level and the use of breakthrough medications. The pain
level was categorized as mild (1 to 4), moderate (5 to 6),
and severe (= 7).% For the purposes of this study, controlled

pain was defined as a usual pain level of 4 or less, with
four or fewer rescue doses per 24 hours. To eliminate
dose titration based upon transient or isolated activity-
dependent pain, the patient must meet the criteria for
three consecutive days before titration would be initiated.
Patients with severe escalating pain could be titrated
more rapidly after consultation with the physician.

Patients who did not meet these criteria for controlled
pain were instructed to modify their opioid dose. Patients
with mild usual pain (1 to 4) taking more than four rescue
doses per day were instructed to adjust their fixed dose by
an amount equal to the daily rescue dose in an effort to
decrease the frequency of need for breakthrough medica-
tions. Patients with moderate pain (5 to 6) were instructed
to increase their 24-hour opioid total (fixed dose plus res-
cue doses taken) by 25 percent. Patients with severe pain
(= 7) were instructed to increase the 24-hour opioid total by
50 percent. Rescue doses were then recalculated to equal
10 to 15 percent of the new daily fixed-dose opioid total. If
a patient met the criteria for controlled pain (usual pain < 4
and use of more than four rescue doses in 24 hours) and
desired a decrease in opioid dose, a 25 percent reduction in
24-hour opioid total was prescribed.

Outcome measures

The primary outcome measure for this study was
adverse events due to opioid overdose. Adverse events
were assessed at each follow-up telephone interview.
Since toxicities secondary to opioids are common, we
clearly defined the parameters that were considered
adverse events. These included severe lethargy, obtund
sensation, and respiratory depression with a rate less
than 8 per minute.

Opioid toxicity was assessed at baseline and during each
follow-up interview using the MSEC." Side effects included
on the six-item MSEC are those typically associated with
opioid use, including constipation, drowsiness, nausea,
vomiting, confusion, and dry mouth. The severity of each
side effect that had been experienced in the past week was
rated on an 11-point Numerical Rating Scale (NRS). Items
were averaged to provide a mean weekly side effect score.

Adherence was assessed at each follow-up interview.
Adherence to fixed-dose medications and the use of
breakthrough dosing for moderate or severe pain was
assessed. Patients were categorized as adherent if they: 1)
took their fixed-dose opioids as prescribed, and 2) took
rescue medications when usual pain was > 4.

Patients completed a daily diary from baseline through
week four of the trial.?!?? Usual and worst pain, fixed-
dose opioid use, rescue medications taken, and other
coanalgesics used were recorded in the daily diary. At
baseline, week one, and week four, patients completed
the interference items from the BPI'>'2° and the pain-
related distress item.'”!8 Worst and usual pain intensity
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Table 1. Sample description
Did not complete study Completed study
Variable
Number of Ss Percent in group Number of Ss Percent in group

Gender

Male 8 80 8 47

Female 2 20 9 53
Ethnic background

White 10 100 13 76.5

African-American 0 4 235
Marital status

Married 3 60 12 75

Single/divorced 2 40 4 25

Mean SD Mean SD

Age in years 57.1 11.38 54.59 9.67
Cancer dx in months 11.3 12.35 32.0 52.45
Pain duration months 8.96 13.49 16.6 17.15
Mental status 29 1.63 28.2 2.41
Worst pain (0-10) 7.3 1.64 6.24 2.95
Usual pain (0-10) 5.8 1.03 4.47 2.92
Side effects (0-10) 1.96 1.63 2.45 1.50
Distress (0-10) 5.9 2.85 5.0 2.88
Interference (0-10) 4.38 2.70 3.78 2.57

and pain-related distress were obtained using 0 to 10 NRSs.
Interference because of pain is a seven-item scale, which
includes interference with ability to walk, general activity,
usual work, mood, sleep, relations with others, and enjoy-
ment in life. Each item was rated on an 11-point NRS, and
responses were averaged for a total interference score. All
instruments have established reliability and validity.

Data analysis

The sample size was based upon the ability to detect a 10
percent rate of adverse events. Demographic and clinical
variables were examined using descriptive statistics. A
weekly average of worst and usual pain was computed
from the daily diary. The average number of rescue doses
per day was computed. Average scores were computed for
the interference and side effects scales. Differences in demo-
graphic, clinical, and baseline variables between patients
who completed and did not complete the study were exam-
ined using -square for categorical and independent t-test
for continuous variables. Toxicities were examined in two
ways: 1) the proportion of patients with no toxicities was

compared to patients with toxicities using x-square, and 2)
the change in mean severity of toxicities was tested using
repeated measures analysis of variance (ANOVA). Efficacy
of the intervention was examined using a two-factor repeat-
ed measure ANOVA. In each analysis, time was the factor
within subjects and adherence was the factor between sub-
jects. Dependent variables included worst pain, usual pain
(5 data points), pain-related distress, and interference
because of pain (3 data points). This type of analysis
allowed us to examine main effects for time and adherence
and to determine if there were interactions between time
and adherence for the selected pain outcomes. Level of sig-
nificance was p < .10 for this pilot study. This level of signif-
icance was selected to increase our ability to detect
differences over time, which may be clinically significant.

RESULTS
Patient characteristics

Out of a total of 27 patients who enrolled in the study,
17 completed the four-week trial (63 percent retention).
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Table 2. Use of rescue medications over time
Rescue doses per day Rescue doses per week
Mean Median Range Mean Median Range
Week 1 1.79 1.20 0-6 12.25 7.0 0-42
Week 2 1.82 1.79 0-5.29 11.86 11.0 0-37
Week 3 2.08 2.07 0-5.29 13.0 12.5 0-37
Week 4 1.84 1.85 0-4.14 12.29 8.0 0-29

Reasons for discontinuing the study were hospitalization
(n = 3), referral to hospice (n = 1), death unrelated to dis-
ease progression (n = 1), and loss to follow up (n = 5).
There were no significant differences between patients
who did and did not complete the study on any baseline
variable (Table 1). The final sample (n = 17) was predom-
inantly white and married, with a mean age of 57 years.
They had been diagnosed with cancer for 11 months and
had experienced pain related to the cancer for nine
months. Fifty-nine percent were undergoing active treat-
ment at the time of enrollment.

Adverse events associated with opioid titration

Patients were prescribed a long-acting opioid on a fixed
schedule and a rescue medication when entered into the
study. The dose range of long-acting opioids was as fol-
lows: Duragesic (25 to 400 mcg q 72 h), sustained release
morphine (30 to 450 mg qd), and sustained release oxycon-
tin (40 to 271 mg qd). Morphine sulfate immediate release
tablets or liquid was the most frequently prescribed opioid
for rescue dosing. Over the four-week trial, patients aver-
aged approximately two rescue doses per day, however,
there was a high degree of variation across patients in use
of rescue medications (Table 2).

All patients had a dose adjustment upon entry into the
study. Over the four-week study period, 15 patients (88
percent) had dose escalations: eight patients had one addi-
tional dose escalation, and seven patients had between two
and five dose escalations. One patient tolerated two dose
decreases. One patient required no additional dose modifi-
cation. Each patient had initial opioids titrated by the physi-
cian (27 titrations). The study nurse successfully managed
an additional 39 titrations. No patient experienced any
adverse effect (severe lethargy, obtund sensation, or respi-
ratory depression) over the course of the trial.

Opioid toxicities

At baseline, less than 20 percent of patients reported

no toxicities associated with opioid use (Table 3).
Drowsiness and dry mouth were most frequently report-
ed and remained the most frequent toxicities experi-
enced after opioid titration. The proportion of patients
with no toxicities gradually rose from week one to week
four. Chi-square analyses indicated the proportion with
toxicities differed significantly from expected at baseline
(p = 0.008), but no significant differences were found
after opioid titration (ps > 0.10). The mean score on the
MSEC was 1.96 at baseline, with a significant reduction in
mean toxicity over time (p = 0.07).

Adherence

Nine patients (53 percent) were adherent to both
fixed- and rescue-dose analgesic regimens. The majority
of patients took their fixed-dose opioids as prescribed.
Nonadherence was primarily related to failure to take res-
cue doses when usual pain rose above four-tenths on the
NRS. When queried about failure to adhere to the break-
through regimen, most patients replied “the pain wasn’t
that bad,” and “they did not need the medication.”

Effect of titration on pain outcomes

The opioid titration order sheet had a beneficial effect
on pain outcomes. Repeated measures ANOVA indicated
a significant main effect for time on worst pain (p = 0.10),
usual pain (p = 0.02), and pain-related distress (p = 0.03).
All outcomes showed a decline over time. Interference
because of pain did show a slight decline over time, but
the change was not statistically significant. A main effect
for adherence also was significant for worst pain (p =
0.05), usual pain (p = 0.006), and distress (p = 0.05). As
expected, patients who took their medications as pre-
scribed reported lower pain and distress than those who
did not. No significant differences were found between
patients who were and were not adherent for interfer-
ence because of pain. No significant interaction between
time and adherence was found for any pain outcome.
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Table 3. Toxicities during trial

Toxicity Baseline Week 1 Week 2 Week 3 Week 4
Constipation* 46.7 21.1 16.7 18.2 7.7
Drowsiness* 66.6 38.5 59.3 60.0 30.8
Nausea* 46.7 21.1 33.3 27.3 23.1
Vomiting* 20.0 21.1 8.3 18.2 15.4
Confusion* 33.3 21.1 16.7 36.4 23.1
Dry mouth* 80.0 53.8 75.0 81.8 43.8
Number of toxicities
0 17.6 52.9 41.2 40.0 58.8
1 11.8 0 17.6 6.4 17.6
2-6 70.6 47.1 42.1 53.3 23.5
Severity™*
Mean 1.96 0.83 0.94 0.99 0.64
SD 1.63 1.23 1.15 1.10 0.98
Range 0-5.67 0-3.33 0-3.67 0-3.0 0-3.17
* Percent with toxicity; ** Possible range 0 — 10.

DISCUSSION

The results of this study confirm the safety of an opi-
oid titration order sheet that is managed by a trained
nurse with appropriate physician oversight. The primary
outcome measure for this study was adverse events. No
adverse events were observed in the 66 titrations com-
pleted in this trial. Interestingly, despite the large number
of dose titrations during the study period, opioid toxicity
decreased over time. This may be related to the aggres-
sive assessment of toxicity coupled with the timely insti-
tution of standard therapy to manage opioid side effects.

To capture the effect of the intervention on pain con-
trol, it is critical to select appropriate outcome measures.
The most commonly used outcome measure for cancer
pain is pain intensity. A standard measure of pain intensi-
ty in the cancer population is the BPI.'>1°20 Usual pain is
considered a measure of basal pain, while worst pain
reflects breakthrough pain. Results from this pilot trial indi-
cate that opioid titration using the opioid titration order
sheet resulted in improvement in usual and worst pain.

Pain, like other symptoms, is characterized by multiple
dimensions.?? Distress, which is defined as the amount of
anguish or bother caused by the symptom,??* also may have
a significant impact on intensity, duration, and secondary

outcomes.?? In previous work, pain-related distress
explained a greater proportion of unique variance in
interference than pain intensity (worst or usual), mood
disturbance, or analgesics used.? Use of the opioid titra-
tion order sheet resulted in a significant reduction in dis-
tress once the patient had been placed on the protocol
and had medications titrated. These findings suggest that
distress may be a particularly salient outcome in anal-
gesic trials and merits further study. The lack of effect of
the opioid titration protocol on interference because of
pain is consistent with previous work,?” which is an out-
come that may be influenced by a number of factors in
addition to adequate pain control. Another explanation is
that this scale may not be as sensitive to change as the
single item pain intensity and distress items.

In our study, only half of the patients adhered to the
prescribed regimen. While most patients took their fixed-
dose regimen, adherence to the breakthrough regimen
was poor. These results confirm the findings of other
investigators. In a study by Miaskowski et al.,?® the lack of
adherence to medications prescribed to control metastat-
ic cancer pain was substantial. Adherence rates, over a
five-week period, were high (90.0 percent) for medica-
tions prescribed on a fixed schedule and notably lower
for rescue-dose analgesics (24.7 percent). This study
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highlights the problem of medication adherence in
patients with cancer pain and provides a reasonable
explanation for undertreatment.

Furthermore, we demonstrated that patients who
adhere to their regimen are more likely to have improved
pain outcomes. Our findings also support the work of Du
Pen and colleagues,?” who tested a pain algorithm in a
randomized clinical trial. Use of the pain algorithm result-
ed in a significant reduction in usual pain for all patients
in treatment and a significant reduction in usual and
worst pain for patients who adhered to the prescribed
regimen. In their sample, the pain algorithm did not
affect symptoms experienced, interference because of
pain, or quality of life. Thus, Du Pen and colleagues
demonstrated the importance of adherence in achieving
improvement in pain intensity when patients are man-
aged with a pain algorithm. Both the pain algorithm and
the opioid titration order sheet represent strategies that
may produce successful implementation of existing pain
guidelines.?>%

Limitations

Several limitations of this study must be noted.
Because of the single-group design, we cannot compare
the impact of this protocol with standing titration orders
to usual care. The ability to generalize the results of this
study are limited by the small sample size and attrition of
patients from the study. Thus, future research using a ran-
domized design with a usual care comparison group is
recommended.

CONCLUSION

The opioid titration order sheet is a clinical tool that
addresses the provider-driven steps of our conceptual
model. The order sheet specifies the timing and content
of pain assessment, the criteria indicating need for opioid
dose adjustment, a standing order for dose titration, and
an outline for provider communication of the treatment
plan to the patient. After initial assessment by the physi-
cian, the standing orders can be used by trained nurses,
thus reducing the barriers to effective pain management,
knowledge deficits, and time constraints. Our pilot study
suggests that this type of clinical tool is safe and effective
in improving several critical pain outcomes for ambulato-
ry patients with cancer. The protocol with standing
orders also addresses barriers to clinical guideline imple-
mentation. Because of their level of specificity, algo-
rithms and protocols may be more easily adopted in
clinical settings, thus reducing one of the implementation
problems inherent in guidelines. To extend this line of
research, we need to determine the applicability of a pain
protocol with standing orders for dose titration for com-
munity-based providers.
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