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The information contained in this ICSI Health Care Guideline is intended primarily for health profes-
sionals and the following expert audiences:

* physicians, nurses, and other health care professional and provider organizations;

* health plans, health systems, health care organizations, hospitals and integrated health care
delivery systems;

* health care teaching institutions;

* health care information technology departments;

* medical specialty and professional societies;

e researchers;

* federal, state and local government health care policy makers and specialists; and
* employee benefit managers.

This ICSI Health Care Guideline should not be construed as medical advice or medical opinion related to
any specific facts or circumstances. If you are not one of the expert audiences listed above you are urged
to consult a health care professional regarding your own situation and any specific medical questions
you may have. In addition, you should seek assistance from a health care professional in interpreting
this ICSI Health Care Guideline and applying it in your individual case.

This ICSI Health Care Guideline is designed to assist clinicians by providing an analytical framework
for the evaluation and treatment of patients, and is not intended either to replace a clinician's judgment
or to establish a protocol for all patients with a particular condition. An ICSI Health Care Guideline
rarely will establish the only approach to a problem.

Copies of this ICSI Health Care Guideline may be distributed by any organization to the organization's
employees but, except as provided below, may not be distributed outside of the organization without
the prior written consent of the Institute for Clinical Systems Improvement, Inc. If the organization is
a legally constituted medical group, the ICSI Health Care Guideline may be used by the medical group
in any of the following ways:

* copies may be provided to anyone involved in the medical group's process for developing and
implementing clinical guidelines;

* the ICSI Health Care Guideline may be adopted or adapted for use within the medical group
only, provided that ICSI receives appropriate attribution on all written or electronic documents;
and

* copies may be provided to patients and the clinicians who manage their care, if the ICSI Health
Care Guideline is incorporated into the medical group's clinical guideline program.

All other copyright rights in this ICSI Health Care Guideline are reserved by the Institute for Clinical
Systems Improvement. The Institute for Clinical Systems Improvement assumes no liability for any
adaptations or revisions or modifications made to this ICSI Health Care Guideline.
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Foreword

Scope and Target Population

This guideline has been developed for patients of all ages (from infant to very elderly) who have acute pain
or may be experiencing acute pain in the future (i.e., planned surgery). This guideline excludes patients
with acute cancer pain, labor pain and migraine headache, although many of the guideline's recommenda-
tions apply to those groups, as well.

Rather than focus on the cause of the pain (a comprehensive list would fill a textbook) or the setting where
the pain is treated (inpatient or outpatient), this guideline focuses on effective treatment based on the physi-
ologic mechanisms of pain transmission (e.g., somatic, visceral, neuropathic). Understanding this should
allow clinicians to apply this algorithm to almost any kind of acute pain (no matter what the cause) and in
any setting.

We acknowledge that assessments of pain in the preverbal, non-English-speaking and cognitively impaired
are challenging. As a result, relevant recommendations will be made in order to enhance assessment of an
intervention for all patients. The following definitions are assumed:

Pain is an unpleasant sensory and emotional experience associated with actual or potential tissue damage
or described in terms of such damage.

Acute pain states can be brief, lasting moments or hours, or they can be persistent, lasting weeks or
several months until the disease or injury heals (Bonica, 1990 [R]).

Chronic pain is defined as persistent pain, which can be either continuous or recurrent and of sufficient
duration and intensity to adversely affect a patient's well-being, level of function, and quality of life
(Wisconsin Medical Society, 2004 [R]). If a patient's pain has persisted for six weeks (or longer than
the anticipated healing time), a thorough evaluation for the cause of the chronic pain is warranted.

Clinical Highlights and Recommendations

e Intensity of pain is assessed prior to initiation of appropriate treatment and continually reassessed
throughout duration of treatment. (Annotation #3)

e Determine the mechanism of pain (i.e., somatic, visceral, neuropathic) based on the physical examina-
tion and detailed history. (Annotation #10)

e Patients often experience more than one type of pain. (Annotation #10)

e Somatic pain is well localized and may be responsive to acetaminophen, cold packs, corticosteroids,
localized anesthetic (topical or infiltrate), NSAIDs, opioids and tactile stimulation. (Annotations #11,
14)

e Visceral pain is more generalized and is most responsive to opioid treatment. (Annotations #12, 15)

e Neuropathic pain may be resistant to opioid therapy and consideration should be given to adjuvant
therapy such as tricyclic antidepressants and anticonvulsants. (Annotations #13, 16)

*  While the emphasis of this guideline is on pharmacologic therapy, multimodal treatment approaches
are important to consider because patient satisfaction is high when non-pharmacologic approaches are
provided. (Annotation #17)

www.icsi.org
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Priority Aims

1. Improve the assessment and reassessment of all age patients with acute pain by determining the mecha-
nism and intensity of pain.

2. Improve the treatment of patients (all ages) with acute pain, to include appropriate selection of phar-
macologic and/or non-pharmacologic interventions. (Annotation #17)

3. Increase the involvement of patients with acute pain of all ages, or their caregiver, in the management
of their pain symptoms.

Key Implementation Recommendations

The following system changes were identified by the guideline work group as key strategies for health care
systems to incorporate in support of the implementation of this guideline.

1. All patients presenting with a complaint of acute pain are assessed for origin of pain through physical
examination and detailed history.

2. Anindividualized care plan is developed for each patient to ensure adequate pain control while moni-
toring for signs of psychological and/or physical dependence.

3. Establish a protocol specific for PCA pump monitoring (see Annotation #17).

Related ICSI Scientific Documents

Related Guidelines

* Assessment and Management of Chronic Pain

*  Adult Low Back Pain

e Ankle Sprain

e Diagnosis of Chest Pain and Acute Coronary Syndrome

e Dyspepsia and GERD

e Diagnosis and Treatment of Headache

e Diagnosis and Treatment of Adult Degenerative Joint Disease (DJD) of the Knee
Patient and Family Guidelines

e Adult Low Back Pain

e Diagnosis and Treatment of Headache

www.icsi.org
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Disclosure of Potential Conflict of Interest

ICSI has adopted a policy of transparency, disclosing potential conflict and competing interests of all indi-
viduals that participate in the development, revision and approval of ICSI documents (guidelines, order
sets and protocols). This applies to all work groups (guidelines, order sets and protocols) and committees
(Committee on Evidence-Based Practice, Cardiovascular Steering Committee, Women's Health Steering
Committee, Preventive & Health Maintenance Steering Committee, Respiratory Steering Committee and
the Patient Safety & Reliability Steering Committee).

Participants must disclose any potential conflict and competing interests they or their dependents (spouse,
dependent children, or others claimed as dependents) may have with any organization with commercial,
proprietary, or political interests relevant to the topics covered by ICSI documents. Such disclosures will
be shared with all individuals who prepare, review and approve ICSI documents.

No work group members have potential conflicts of interest to disclose.

Introduction to ICSI Document Development

This document was developed and/or revised by a multidisciplinary work group utilizing a defined process
for literature search and review, document development and revision as well as obtaining and responding
to ICSI members.

For a description of ICSI's development and revision process, please see the Development and Revision
Process for Guidelines, Order Sets and Protocols at http://www.icsi.org.

www.icsi.org
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Evidence Grading System
A. Primary Reports of New Data Collection:

Class A:
Class B:
Class C:

Class D:

Randomized, controlled trial
Cohort study

Non-randomized trial with concurrent or historical controls
Case-control study

Study of sensitivity and specificity of a diagnostic test
Population-based descriptive study

Cross-sectional study
Case series
Case report

B. Reports that Synthesize or Reflect upon Collections of Primary Reports:

Class M:

Class R:

Class X:

Meta-analysis

Systematic review
Decision analysis
Cost-effectiveness analysis

Consensus statement
Consensus report
Narrative review

Medical opinion

Citations are listed in the guideline utilizing the format of (Author, YYYY [report class]). A full explanation
of ICSI's Evidence Grading System can be found at http://www.icsi.org.

www.icsi.org
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Definitions of Terms Used in This Guideline:

TAddiction: Addiction is a primary, chronic, neurobiologic disease, with genetic, psychosocial and envi-
ronmental factors influencing its development and manisfestations. It is characterized by behaviors that
include one or more of the following: impaired control over drug use, compulsive use, continued use despite
harm, and craving.

*Analgesic Tolerance: Analgesic tolerance is the need to increase the dose of opioid to achieve the same
level of analgesia. Analgesic tolerance may or may not be evidenced during opioid treatment and does not
equate with addiction.

DPNB: Dorsal Penile Nerve Block.

EMLA: Eutectic Mixture of Local Anesthetics.

LET: Anesthetic solution comprised of Lidocaine, Epinephrine and Tetracaine.
Neuropathic: A pathological change in the peripheral nervous system.

NMDA: N-methyl-D-aspartate

Nociception: The process of detection and signaling the presence of a noxious stimulus.

Opioid-Induced Hyperalgesia: Opioids may lead to a paradoxical increase in pain despite receiving
increasing doses of opioids.

*Pain: An unpleasant sensory and emotional experience associated with actual or potential tissue damage
or described in terms of such damage.

PCA: Patient controlled analgesia, a method in which the patient self-administers analgesics, according to
the clinician's order, to control his/her own pain.

TPhysical Dependence: Physicial dependence is a state of adaptation that is manisfested by a drug class
specific withdrawal syndrome that can be produced by abrupt cessation, rapid dose reduction, decreasing
blood level of the drug, and/or administration of an antagonist.

*Pseudoaddiction: Pattern of drug-seeking behavior of pain patients who are receiving inadequate pain
management that can be mistaken for addiction.

Radicular: Pertaining to a nerve root.
Somatic: Pertaining to the body wall in contrast to the viscera.

*Substance Abuse: Substance abuse is the use of any substance(s) for non-therapeutic purposes, or use of
medication for purposes other than those for whom it is prescribed.

TAC: Anesthetic solution comprised of tetracaine, adrenaline (epinephrine) and cocaine.

T Tolerance: Tolerance is a state of adaptation in which exposure to a drug induces changes that result in
a diminution of one or more of the drug's effects over time.

Visceral: Pertaining to a bodily organ.

*  From "Model Guidelines for the Use of Controlled Substances for the Treatment of Pain" (5/98),
Federation of State Medical Boards of the United States.

T From "Definitions Related to the Use of Opioids for the Treatment of Pain." 2001. American Academy
of Pain Medicine, American Pain Society, and the American Society of Addiction Medicine.

www.icsi.org
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Algorithm Annotations

Assessment Algorithm Annotations

1. Patient Has Pain or Is Likely to Have Pain

Pain is undertreated by many practitioners, which leads to serious clinical consequences (Bandolier Extra,
2003 [R]). This guideline encourages aggressive assessment, treatment and reassessment of pain.

There are many statements in the medical literature decrying the inadequate treatment of pain. Reasons for
undertreatment of pain range from educational, cultural, social and legal to moral and financial (Lawrence,
2005 [R]). The benefits of properly treating or preventing pain are numerous and include reduced hospital
stays, quicker return to work, decreased disability, and decreased postoperative complications like atelec-
tasis, pneumonia, DVT and suppression of the immune system (Bandolier Extra, 2003 [R]). Also included
in the benefits of treating pain are the prevention of "pain memories" (Desbiens, 1997 [B]; Schug, 1995
[D]). This is manifested by studies demonstrating that boys given adequate circumcision analgesia have
a decreased pain response to infant immunizations compared to boys without adequate circumcision pain
control (Taddio, 1997b [A]). Likewise, it has been shown that adults given adequate acute pain control have
areduced tendency to develop chronic pain syndromes. There are also reports that when given certain types
of anesthesia and analgesia, some patients undergoing amputations may be less likely to develop "phantom
limb pain" (Schug, 1995 [D]).

2. Critical First Steps
Key Points:

e The patient and/or caregiver play a critical role in the assessment and management of
pain.

* Assessing the type and amount of pain is important to good pain control. This is done
by describing and rating the pain. Educate the patient and/or caregiver in the selection
and use of an appropriate pain scale.

e Parents can help assess pain in children by what their child says, what their child is
doing, and how their child's body is reacting.

e Pain medications should not be withheld during initial evaluation for potential surgical
abdomen.

Acute pain is not a diagnosis, it is a symptom. Frequently its cause is obvious, such as after surgery or an
acute trauma. Many times, however, the exact underlying etiology is not clear and a diagnostic workup is
necessary. An interview with the patient or a responsible caregiver is essential to determine etiology. The
interview and examination should cover the following:

General History
e History of present illness (HPI)
e Current medications

e Medication allergies

www.icsi.org

Institute for Clinical Systems Improvement 9



Assessment and Management of Acute Pain
Algorithm Annotations Sixth Edition/March 2008

e Past medical history

e Social history
Pain history

*  Onset

e Duration

e Quality, character

e Ameliorating and provoking factors

e Patient rating if possible (see Annotation #3, "Pain Assessment")
Clinical exam

e Observation of response to pain (preverbal or cognitively impaired patients): e.g., rubbing a particular
area, guarding, facial expression.

e Focused physical exam (part of body or region in pain), to include vital signs. Increases in pulse,
respiratory rate, and blood pressure are often but not always noted in the presence of acute pain.
However, vital signs may be normal as a result of physiologic adaptation.

*  Functional assessment (see Annotation #3, "Pain Assessment"). See the Support for Implementation
section, "Resources Available," for examples of assessment tools.

e Pain medications should not be withheld during initial evaluation for potential surgical abdomen
(Chong, 2004 [C]).

Observer/Caregiver Ratings of Pain and Pain Relief

Often in clinical situations, the health care team is confronted with patients who are cognitively impaired,
heavily medicated, ventilated, or non-English speaking. At these times it is necessary to form clinical judg-
ments regarding the patient's potential level of discomfort. Observer or caregiver ratings of pain and of the
relief of pain with medical therapy are efficient in these clinical settings.

There are many other behaviors that can be observed when someone is experiencing pain. Humans are able
to control behavior to a degree, which will individually depend on conditioning, personality, past experi-
ence and present circumstances. Moreover, pain-related behavior may change with time for the patient.
For instance, Lim and Guzman reported that when pain was inflicted on volunteers, 81% reported feeling
pain, 52% displayed facial features of pain and only 31% continued the same patterns of pain behavior with
repeated stimuli (Lim, 1968 [R]).

Facial expressions have historically been viewed as especially reliable indicators of the intensity of pain
(Craig, 1992 [R]). In a very laborious process of observing patients experiencing various types of pain,
Prkachin has determined a few facial movements that are consistently related to different types of pain
(Prkachin, 1992 [C]). The four actions that comprise the basic pain signal are brow lowering, orbit tight-
ening, levator contraction, and eyelid closing. Other clinical indicators are a result of an adrenergic response
to severe and acute pain. Tachycardia, hypertension, diaphoresis, restlessness and other signs will dissipate
with duration of pain and as a result are less reliable over time.

Caution should be used in this type of pain since only the sufferer knows severity of pain. A caregiver's
assessment of a patient's current level of pain can be influenced by stereotypes, interactions with the patient,
other patients, and other interactions on the health care team (Werner, 1998 [D]). Nurses and physicians
have been reported to underestimate patients' pain levels. For those who are cognitively impaired, prevalent
rates of pain have been found to be lower than those of same age who can relay information about pain

www.icsi.org
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themselves. A conscious awareness of potential bias will allow for clinical data gathering; however, this
should never be the means of collecting scientific data.

Further diagnostic work-up

Lab studies, x-rays or other diagnostic tests may be needed, depending on the results of the history and
physical examination.

Specialty consult

General surgical, orthopedic, anesthesiological or other consultation may be deemed necessary.

3. Pain Assessment
Key Points:

* The patient self-report is the most reliable indicator of pain.

e The ideal pain assessment tool will facilitate identification of the presence of pain and
will be valid for use over time.

* The patient or caretaker should be taught how to use the pain scale.

* In children and the elderly, pain measures may be influenced by limited cognitive or
language skills, or by the positive or negative consequences their pain reports or behavior
produce.

Based on the assumption that patient self-reporting is the "most reliable indicator of the existence and
intensity of pain" (National Institutes of Health), the ideal tool for pain will identify the presence of pain
and its evolution over time. In addition, tools should be applicable to any person regardless of age, race,
creed, socioeconomic status, and psychological or emotional background.

There are multiple pain assessment tools available for determining the quantity and quality of a patient's
pain experience. Proper use of these tools mandates that the assessment occur at the time of presentation,
throughout the course of the clinical encounter and after institution of therapy. In an acute care setting,
pain intensity should be reassessed within 30 minutes for parenteral administration of medication and 60
minutes after oral therapy is begun. In an outpatient setting, patients should be instructed to contact their
care provider with feedback on the efficacy of the therapy prescribed. Dosing adjustments should be made
on the basis of the patient's self-report, pattern of pain response to therapy and other clinical indicators
available to the clinician for evaluation.

In the assessment of pain, the patient and/or caretakers should be actively involved. The patient or care-
taker should be taught how to use the pain scale so they can self-report pain intensity or change in quality.
Patients may need to understand that although complete relief is the ultimate goal, it is not always possible.
They should determine for themselves what level of discomfort is acceptable and will allow for maximal
function with activities of daily living.

Pain Scales: Pain scales are classified as single or multidimensional and self-report or observational. No
one scale is consistently associated with more administration- or response-related problems. Several scales
are depicted in Table 1, "Assessment Tools for Adults."

The single dimensional scales measure only pain intensity and by their nature are self-report. These
scales are reasonable for use in acute pain when the etiology is clear (i.e., trauma, pancreatitis, otitis
media). The assessment tools in this classification were initially developed for research trials. One
concern is that measuring intensity alone may be an oversimplification of the pain experience.

www.icsi.org
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The multidimensional scales measure not only the intensity but also the nature and location of the pain
and in some cases the impact the pain is having on activity or mood. These are excellent tools in the
setting of persistant acute or chronic pain when intensity as well as social support, interference with
ADLs and relationship to depression may need to be assessed. Each of these was developed as a self-
report but may be completed with the assistance of an interviewer or health care provider.

(Joyce, 1975 [C]; Pasero, 1997 [CNA])

Table 1. Assessment Tools for Adults

Single Dimension

Scale Administration Validated in Comments

Poor reproducibility with
cognitive dysfunction, postop or
dementia

visual chronic pain
rheumatic disease

children > 5

'Visual analog scale
(VAS)

Detects treatment effects
Decreased reliability at extremes

rheumatic disease
chronic pain

’Numeric rating verbal or visual

scales (NRS)

trauma of ages, preverbal, visual, auditory
cancer or cognitive dysfunction
illiterate

verbal or visual 4- or 5-point scales

Preferred by some patients to VAS
or NRS

Dependent on literacy and
language

Less sensitive for changes in pain

*Verbal description chronic pain

scales (VDS)

*Facial pain scales visual Bieri: adults Felt easier than NRS or VAS
(FPS-R) Bieri: children No influence on culture, gender or
Wong & Baker: children ethnicity
Multi Dimension
Scale Administration Validated in Comments
*Brief Pain Inventory verbal cancer Assess location, intensity, pattern
(BPI) arthritis Reports meds, pain relief, patient
English, Italian and beliefs, interference in quality of
Japanese life
®McGill Pain verbal English, French, Long form can take 30 minutes;
Questionnaire Norwegian short form, 2-3 minutes. Measures
(MPQ) intensity, location, affective

effects, pattern, and other
miscellaneous

See the “Resources Available” section for examples of pain assessment tools.

! Downie, 1978; Jensen, 1986

2Berthier, 1998; Downie, 1978; Jensen, 1986; Jensen, 1996; Paice, 1997
3Jensen, 1986

4 Hicks, 2001; Herr, 1998; Wong, 1988

® Cleeland, 1985; Daut, 1983

® Melzack, 1983; Melzack, 1987

Pain Assessment in the Elderly

Both acute and chronic types of pain are very common in the elderly. Effective pain management in this
population allows for effective mobilization and functional independence, with resultant decreased morbidity.
This in turn results in decreases in health care expenditures. In spite of the obvious benefits resulting from
adequate pain relief, there are many challenges contributing to the significant risk of uncontrolled discom-
fort.

www.icsi.org
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The multiple medical comorbidities and impaired functional status in this population present significant
challenges in the treatment of pain. Positive correlations have been reported among the number of medica-
tions, ratings of depression and amount of pain experienced by this population. Unfortunately, the very
medications used to control pain can have intolerable side effects in the elderly; yet, baseline functional
impairment may worsen with significant pain. The specifics of these challenges are beyond the scope of this
guideline. The American Geriatrics Society Panel is an excellent clinical resource (AGS Panel on Persistent
Pain in Older Persons, 2002 [R]).

In addition to the challenges of treating, the assessment and reporting of pain present the most problematic
area in this population (Werner, 1998 [D]). One contributing factor is their own underreporting of discom-
fort. Some feel it is an expected part of the aging process and they "don't want to bother anyone," and hence
do not complain. Likewise, others may use pain to mask other newly developing physical or cognitive
disabilities. In addition, those with cognitive impairment present the difficulties of observer-related pain
assessment mentioned in Annotation #2. Even in nondemented patients, a correlation of only 0.38 was
demonstrated between the elderly patient's report of pain and the RN's assessment of the severity of pain
(Ferrell, 1990 [D]; Ferrell, 1991 [R]).

There is a paucity of data available on the validity of any of the pain assessment tools in the sick or institu-
tionalized elderly. Psychometrics for the NRS, VDS, VAS and FPS have all been tested in groups of patients
older than 65, but for the most part the patients have been cognitively intact and not institutionalized. The
assessment of pain in the aged is complicated by decreases in hearing and visual acuity. Tools that require
a lot of explanation or visualization to perform will be more difficult and possibly less reliable.

The VAS may be an example of these hindrances to pain assessment in the elderly. It has a reported 25
percent failure rate along with other reports of concern with the difficulty of the VAS for the elderly popu-
lation. In comparisons with other tools, the VAS has been least preferred by elderly patients. Facial pain
scales have been thought to be easier to administer in this population. Theoretically, the Bieri FPS should
be good with elderly patients because it does not appear childlike, avoids a happy face and tears. The latter
two are significant to prevent bias introduced by personal beliefs and reflections of current health state.
The Bieri FPS has been validated for use in cognitively intact, community-dwelling elderly (Herr, 1998
[C]). The VDS is felt to be the easiest tool for the elderly to use and in one population was the tool most
preferred for pain intensity assessment (Herr, 1993 [D]). Specifically the VDS allows patients to describe
what they are feeling with common words rather than having to go through the abstract process of converting
how they feel to a number, facial representation or a point somewhere on a straight line. Several authors
have suggested the importance of allowing elderly patients to choose their preferred tool of pain intensity
assessment in order to facilitate the best communication.

One of the most sensitive assessments of pain in the elderly population may actually be the effect the pain is
having on their lives, rather than the intensity of the pain itself. Many can maintain necessary activities of
daily living in spite of severe pain. However, advanced ADLs or elective activities such as social functions
or even walking may correlate better with severity of pain. One may also suppose that as with cognitive
ability, any baseline impairment in activity may also worsen with significant pain.

(Gramling, 1992 [C]; Roy, 1986 [D])
Pain Assessment in Infants

Infants cannot verbalize their pain sensations and therefore are entirely dependent on their caregivers to
assess their pain and to determine the effectiveness of management efforts.

Preterm infants as young as 20-24 weeks postconception have the anatomic and functional capacity to mount
aresponse to noxious stimuli. Descending pathways from the CNS that inhibit transmission of pain signals
may not be developed and therefore the preterm may be more rather than less sensitive to pain.

www.icsi.org
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The consequences of pain are often minimized by health professionals because they are believed to be
transient, inconsequential and not remembered. Infants have been shown though to have the capacity for
pain memory. Neonates experiencing a painful procedure (circumcision) showed a stronger pain response
to subsequent immunizations. Anesthesia for the initial procedure attenuated the subsequent response. The
pain itself may not be recalled, but the stress may mediate pain responses later in life.

Although physiological indicators (e.g., increased heart rate, respiratory rate, blood pressure, palmar sweating,
intracranial pressure, cortisol levels, decreased oxygen saturation, vagal tone, CO, levels) provide precise
objective information reflecting the neonate's response to a noxious stimulus, they are more indicative of
stress than pain.

The lack of association between physiological and behavioral measures suggests that they may be providing
different information about the mechanisms responsible for pain.

The most frequently studied behavioral responses to pain in neonates are the facial activity, crying and body
movements.

In infants, a limited number of facial actions have been studied, but they have been found to be consistent
across ages and situations. The most widely used measure is the Neonatal Facial Coding System. Predomi-
nantly a research tool due to the need for experienced coders and length of time to administer, it has been
shown to be sensitive to pain intensity and most helpful in the evaluation of pain management. Both reli-
ability and validity are good, and it has been used at bedside.

An infant's cry has been the most obvious index, but the interpretation has been difficult. A significant
proportion of preterm infants do not cry or may be influenced by drugs or mechanical ventilation. The
spectral analysis of the cry is occasionally used in research studies but is not practical at the bedside.

Changes in body activity or the withdrawal of a limb in response to a painful stimulus may also be difficult
to interpret in the small premature who is mechanically and/or pharmacologically restrained.

(Anand, 1987 [R]; Barr, 1992 [X]; Fitzgerald, 1986 [D]; Gunnar, 1988 [A]; Grunau, 1987 [D]; Taddio,
1997a [B])

Multivariable measurement tools for infants

Two tools using a combination of behavioral and physiological measurements have been shown to be the
most practical.

CRIES is aneonatal postoperative pain scale assessing five variables (C-crying, R-requires oxygen, I-increased
vital signs, E-expression, S-sleeplessness) on a 0-2 point scale (much like an APGAR score). This scale has
been validated against the nonverbal components of the Children's Hospital of Eastern Ontario Pain Scale
(CHEOPS). The interobserver reliability was found to be 94%, and it has been useful for repeated bedside
observations (Krechel, 1995 [C]).

Modified Behavioral Pain Scale (MBPS) utilizes three items (facial expression, cry, movements) from the
original CHEOPS scoring. This scale has been validated for 2 to 6 month olds. It has excellent validity and
interobserver agreement (95%). It has been studied only as a research tool but holds promise for bedside
use.

Two other pain scales for neonates, the Neonatal Infant Pain Scale (NIPS) and the Premature Infant Pain
Scale (PIPS), have poor interrater reliability and content validity yet are still utilized at many hospitals
because of their simplicity and ease of use.

(McGrath, 1985 [C]; Taddio, 1995 [C])

www.icsi.org
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Pain Assessment in Young Children

In children, pain measures may be influenced by limited cognitive or language skills or by the positive or
negative consequences their pain reports or behaviors produce. The caregiver must be aware of the devel-
opmental stage of the child to best determine the assessment tool to utilize.

Behavioral observations must be interpreted cautiously and with cultural sensitivity. For example, a child
who is sleeping all the time may be in significant pain without crying or whimpering.

Self-report measures are best used in children above the age of 3-4 years. Children may underreport their
pain to avoid future injections or other "painful" procedures aimed at alleviating the pain.

(Matthews, 1993 [R])

www.icsi.org
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Table 2. Assessment Tools for Children

Measure Description Indications for Advantages Disadvantages
Use
TSelf-Report Measures Child is asked re Adequate Simple and effective Subject to bias (e.g.,
intensity, thythm | cognitive and Can be administered demand
and variations in communicative easily characteristics,
pain abilities inaccurate or
selective memory)
tPoker Chip Tool Child chooses 1 to 4 to 8 years Correlates with overt May be childish for
(Hester, 1979) 4 behaviors in injections older children
chips (“pieces of Adequate convergent
hurt”) validity
Partial support for
discriminate validity
tFaces Scale Faces indicating 6 to 8 years Strong agreement Validity studies are not

(Bieri, et al., 1990)

intensity were
derived from
children’s
drawings

among children re pain
severity of faces and
consistency of intervals

Adequate test-retest
reliability

yet completed

1* Visual Analog Scale Vertical or 5 years and over Reliable and valid (e.g., | Must understand
horizontal line child report correlates proportionality
with verbal, facial with behavioral Intervals on numerical
or numerical measures and with scales may not be
anchors on a parent, nurse, equal from a child’s
continuum of physician ratings) perspective
pain intensity Versatile (can rate

different dimensions —
pain & effect — on same
scale)

1* Oucher Scale 6 photos of 3 to 12 years Reliable, adequate See VAS

(Beyer, Wells, 1989) children’s faces content validity,
indicating correlates with other
intensity; 100- VAS scales
point Presentation of both
corresponding pictorial and numerical

vertical scale

scales is applicable for
broader age range

tPain Diary Numerical ratings Older Adequate interrater Require commitment
are repeated child /adolescent reliability between to record regularly
along with parent and child and accurately
recording of other Useful in determining | Require effort and
relevant patterns of pain and in | prompting if moving
information (e.g., teaching self- from one situation to
time, activity, management strategies | another (memory
medication) (thereby providing a over time is rarely
sense of mastery) accurate)
t* Children’s Hospital 6 observed Originally used Easy to learn and use Insensitive to long-
of Eastern Ontario behaviors: crying, for postoperative Interrater reliability = term pain
Pain Scale facial expression, pain and needle 80
(CHEOPS) verbal expression, | pain Concurrent validity
(McGrath torso position and
et al., 1985) leg position
* CRIES 0-2 points on 5 neonatal postop Interobserver reliability

(Krechel, 1995)

variables

pain

=94%
Useful for requested
bedside observation
Validated against
CHEOPS

“MBPS
(Taddio, 1995)

3 items: facial
expression, cry
and movements

0-6 months

Excellent validity and
interobserver reliability

(95%)

Studied only as a
research tool thus far
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Table 2. Assessment Tools for Children (continued)

labels “no

pain” to “most
i

pain

Measure Description Indications for Advantages Disadvantages
Use
* Postanaesthetic 0-2 points on 6 | Originally Simple and Specific to
Recovery Score variables developed for use efficient postanesthesia
in post-operative Can be pain assessment
pain assessment administered
easily
FLACC Each scored Young children, Correlates with Relies on all
(Face-Legs-Activity-Cry-Consolability) | on 3 point postoperative pain, parental pain behavioral
(Merkel, 1997) scale (0, 1, 2); including pre- report observations
total 0-10 verbal and Easy and quick to
cognitively use in clinical
impaired kids setting
COMEFORT scale Score 8-40 ona | Newborn to Combines Objective and
(Ambuel, 1992) rating scale of | adolescent distress physiological and | subjective
8 parameters in PICU; subjective indicators are
(dimensions) postoperative pain psychological scored with equal
0-3 yr olds measures of weight
distress
Wong-Baker Faces Pain Rating Scale 6 cartoon 3-8 years, Well validated None
(Wong, 1988) faces, faces postoperative and and has been
graded from procedural pain used for many
smiling to years in many
tears settings
Coloured Analogue Scale Modification 5 years and above Easier to None
(McGrath, 1996) of 10 cm administer and
horizontal score than a VAS.
VAS, score 0- Measures both
10in 0.25 intensity and
increments, affective
gradations in psychophysical
color and area, parameters

Non-Communicating Children’s Pain
Checklist (NCCPC-R), postoperative
version (NCCPC-PV)

(Breau, 2002)

Compilation
of behaviors
reported by
caregivers
associated
with
potentially
painful stimuli
and that
discriminate
from
distressful or
calm events

3-20+ years

in non-
communicating or
cognitively
impaired children
and young adults
especially for post-
op pain

> 75% sensitive
& specific to
detect significant
pain.

Familiarity with
the patient not
necessary to get
accurate
assessment

Requires a 10-
minute
observation time
period to
accurately assess
all the parameters

TReprinted with permission from Pain in Infants, Children and Adolescents. Schecter NI, Bearde CB, Yaster M, eds. Baltimore:

Williams and Wilkins, 1992: Table 8.1, page 99.
* See the “Resources Available” section for examples of pain assessment tools.

6. Has Pain Persisted Greater Than 6 Weeks?

If the patient has not been previously evaluated, attempt to differentiate between untreated acute pain and
ongoing chronic pain. If a patient's pain has persisted for six weeks (or longer than the anticipated healing
time), a thorough evaluation for the cause of the chronic pain is warranted. See the ICSI Chronic Pain

guideline for more information.
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10. Determine Mechanism(s) of Pain
Key Points:

* The physiology of pain guides the practitioner to more effectively and efficiently control
pain.

* The clinician should be aware that the patient may experience a combination of pain
types.

By identifying the type of pain, the provider can more efficiently treat pain by selecting the intervention
most appropriate. The clinician should be aware the patient may experience a combination of pain
types. See Appendix A for an assistive tool in determining mechanism of pain.

The physiology of pain guides the practitioner to more effectively and efficiently control pain. An under-
standing of the physiology of pain entails familiarity with transmission of the painful experience.

Nociception is the detection of painful stimuli; this initiates the chain of events of pain transmission. The
site of the injury gives rise to a release of prostaglandin that is the precursor to impel the painful impulse
through the peripheral nervous system to the spinal cord where Substance P (a neurotransmitter) is released,
facilitating the impulse through the spinal cord to the brain, in particular the cerebral cortex. Nonsteroidal
anti-inflammatory drugs inhibit the synthesis of prostaglandin (PGE?2).

PGE?2 are potent vasodilators producing pain and edema and are quite active in arthritis, musculoskeletal
injuries and bone disorders.

At the periphery there is generation of an "action potential," which allows for the transmission of pain
through the peripheral nerve. The action potential is the result of an exchange of ions along the inner and
outer neural membrane. Anticonvulsants and local anesthetics block this influx and efflux of ions, preventing
the generation of the action potential.

Within the spinal cord there is a release of many substances responsible for transmitting pain. They are
Substance P, cholecystokinin, calcitonin gene-related peptide, and excitatory amino acids. These are released
by the primary afferent neurons and stimulate the ascending fibers towards the brain. Opioids bind to the
opiate receptors within the spinal cord at the substantia gelantinosa where there are two actions: 1) blocking
the pain transmission, and 2) inhibiting the release of the above neurotransmitters.

Within the brain, the ascending tract enters by way of the periaqueductal grey, the reticular formation, and
the thalamus, where it continues to travel along to various areas of the limbic system (the emotional center)
and cerebral cortex. Experts believe awareness of pain occurs in the somatosensory cortex. Opiate recep-
tors in the brain are located in the periaqueductal grey and this is where systemic narcotics bind to create
analgesia.

The diminishing of the painful response occurs in the descending tract, which originates in the higher
centers of the brain and descends to the dorsal horn of the spinal cord. This is where there is a release of
endogenous opiates (enkephalin and dynorphin), serotonin and norepinephrine. It is at this level that the
tricyclic antidepressants work by preventing the reuptake of serotonin and norepinephrine and thereby
facilitating analgesia.

(Basbaum, 1984 [R]; Bonica, 1990 [R]; Rowbotham, 1989 [D]; Yaksh, 1981 [R])

The algorithm acknowledges that in most clinical situations the initial treatment of pain and the diagnostic
workup occur concurrently. In other situations, e.g., CNS injury, it may be important to delay treating a
patient's pain until the underlying diagnosis is established. These initial efforts to treat pain are based on
the clinician's initial hypothesis of the etiology of the patient's pain.

See the Clinical Pearls section in Annotation #17, "Prevention/Intervention." o
www.icsl.org
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11. Somatic Pain

Somatic pain results from tissue damage that causes the release of chemicals from injured cells that mediate
pain and inflammation via abundant nociceptors found in the skin and body wall.

Somatic pain is typically of recent onset, well-localized, and is described as sharp, aching, stabbing or
throbbing in character. Its cause is usually apparent. Somatic pain originates from specific nerve ending
receptors, making it typically well localized. Traumatic injury results in somatic pain. Typical examples
include lacerations, sprains, fractures and dislocations.

12. Visceral Pain

Visceral pain nociceptors are similar to those found in the skin and body wall. However, visceral nocicep-
tors are fewer in number, and when stimulated, result in poorly localized, diffuse and vague complaints
(generalized ache/pressure) that may be referred to sites remote from the primary injury. Visceral afferent
fibers converge on the same dorsal horn neurons as somatic afferent fibers resulting in referred pain to the
cutaneous area innervated at that level.

The cause of visceral pain may include ischemia/necrosis, inflammation, ligamentous stretching, smooth
muscle spasm, and distension of a hollow viscous or organ capsule. For example, rhythmic contractions
of smooth muscles may result in a cramping type of visceral discomfort. Reflex skeletal abdominal muscle
contraction results from an inflamed peritoneum resulting in a rigid abdomen.

Primary visceral pain afferents usually course along with autonomic nerve fibers. For example, abdominal
and thoracic visceral pain fibers travel with sympathetic nervous system fibers; esophageal and pharyngeal
pain fibers travel with vagal and glossopharyngeal afferents; and deep pelvic structure pain fibers travel
with the sacral parasympathetics. Thus, a hallmark of visceral pain will include autonomic symptoms such
as nausea/vomiting, hypotension, bradycardia and sweating.

The goal in the treatment of visceral pain is to identify and then reduce or eliminate the causative factors.
In general, visceral pain is treated not unlike somatic pain and may respond best to opioid therapy.

(Cervero, 1999 [R]; Fine, 1998 [R]; Ganong, 1997 [R]; Phillips, 1986 [R])

13. Neuropathic Pain

Neuropathic pain implies an injury to a neural structure leading to aberrant processing in the peripheral
and/or central nervous system. Neuropathic pain is distinguished from nociceptive (somatic and visceral)
pain. Nociceptive pain results from activation of nociceptors from a defined noxious stimulus, whereas
neuropathic pain results from damage to or dysfunction of a nerve. However, the presence of nociceptive
and neuropathic pain frequently coexists.

Patients who experience neuropathic pain often complain of dysesthesias (abnormal pain complaints), which
are typically not like any previous pain experience. Frequently, pain is described as burning, tingling, elec-
trical-like or shooting. Examination may reveal allodynia (pain on light touch), hypalgesia or hyperalgesia
(relatively decreased or increased perception of a noxious stimulus), or hyperpathia (exaggerated pain
response). In neuropathic pain, symptoms are initially experienced distal to the site of injury, whereas in
nociceptive pain, symptoms are initially apparent at the site of injury.

Neuropathic pain is commonly experienced by patients with conditions such as diabetes, shingles, multiple
sclerosis, herniated discs, and acquired immunodeficiency syndrome (AIDS). Neuropathic pain may also
result from treatment with radiation or chemotherapy.

A Dermatome Map is available through the ICST Acute Pain Toolkit. See the "Resources Available" section

for Web site information. o
www.icsl.org
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Treatment Algorithm Annotations

14. Somatic Pain Treatment

Treatment of somatic pain includes the use of acetaminophen, cold packs, corticosteroids, localized anes-
thetic (topical or infiltrate), NSAIDs, opioids and tactile stimulation (Fine, 1998 [R]; Ganong, 1997 [R];
Phillips, 1986 [R]).

15. Visceral Pain Treatment

Treatment choices for visceral pain include corticosteroids, intraspinal local anesthetic agents, NSAIDs
and opioids (via any route).

(Cervero, 1999 [R]; Fine, 1998 [R]; Ganong, 1997 [R]; Phillips, 1986 [R])

16. Neuropathic Pain Treatment

Neuropathic pain may be resistant to standard opioid therapies or other nociceptive pain treatment strategies.
Anticonvulsants and tricyclic antidepressants are mainstays of therapy. Complaints of continuous burning
may best respond to antidepressants, whereas lancinating complaints may best respond to anticonvulsants.
The anticonvulsant gabapentin, however, can treat both continued burning and episodic neuropathic pain.
Failure to adequately relieve neuropathic pain with one anticonvulsant does not imply that alternative thera-
pies will not work. Other potential treatments include local anesthetics (topical or intraspinal), tramadol
and glucocorticoids.

(Dworkin, 2003 [R]; Fine, 1998 [R]; Portenoy, 1997 [R])

17. Prevention/Intervention
Key Points:
e Choices for intervention are varied and frequently involve multiple disciplines.

e With proper education and training of patients prior to a painful experience, the ability
to cope and the outcome of pain treatment may be enhanced.

* The use of pharmacological agents is considered to be the mainstay of therapy for acute

pain.
e Patient satisfaction can be substantially improved with non-pharmacologic
approaches.
Prevention

Patient education

The ability to influence a patient's pain experience may be approached in multiple ways. Choices for inter-
vention are varied and frequently involve multiple disciplines.

With proper education and training of patients prior to a painful experience, the ability to cope and the
outcome of pain treatment may be enhanced.

www.icsi.org

Institute for Clinical Systems Improvement 20



Assessment and Management of Acute Pain
Algorithm Annotations Sixth Edition/March 2008

Key patient education steps and messages

e Describe the expected type of pain and how long it will last. (Preparatory Sensory Information — decrease
uncertainty and fear of unknown. "Knowledge is power.")

e Individualize the information for the patient.

e Discuss goals of pain management and how these goals help the patient: comfort, quicker recovery and
avoidance of complications.

e Preventing pain is important to manage pain well. "Stay ahead of the pain."
e Many drug and non-drug treatments can be helpful in preventing and managing pain.
e Inform the patient of when and how to contact health care providers about his/her pain.

e Patients, parents of children with pain, and the health care providers will decide as a team which treat-
ments are best to manage the pain.

e Discuss treatment choices and plan, including schedule of medications, that are most appropriate for
the patient.

e Addiction to opioids used in the treatment of acute pain is rare. There are differences among physical
addiction, tolerance and psychological dependence.

Intervention

Table 3. Acute Pain Interventions

Pharmacologic Therapy

Intravenous Agents Oral Agents Rectal Suppositories Topical Agents Subcutaneous
Anticonvulsants Anticonvulsants Acetaminophen Capsaicin® Agents
Ketamine Antidepressants Aspirin Cold Local anesthestics
Non-steroidal anti- Antihistamines Opioids Heat Opioids
inflammatory drugs Anxiolytics Phenothiazines Lidocaine/prilocaine
Opioids'? Corticosteroids Local anesthetics
Hypnotics

Local anesthetics

Non-steroidal anti-
inflammatory drugs’

Opioids

Tramadol

Intervention/Surgical Procedures

Pain specialists may offer localized injections or more invasive procedures to help treat acute pain. Getting a pain specialist
consultation is warranted when considering interventions.

Non-Pharmacologic Approaches

Biofeedback

Exercise

Heat/cold

Immobilization

Massage

Relaxation

Transcutaneous electrical nerve stimulation

'Refer to institutional protocol for patient-controlled analgesia (PCA). “Titrate to effect. *Contraindication: Avoid or use with caution in
patients with a history of GI bleeding or renal insufficiency. “Contraindication: Avoid contact with eyes and mucous membrane.

Medications and interventions are selected based on symptomatology and mechanism of pain. Choosing the
regimen that is the most responsive to the pain complaint and has the least potential for side effects should
be done initially. Visceral, somatic and neuropathic pain complaints respond most effectively to different

www.icsi.org
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treatments. (See Appendix A, "Determining Mechanism of Pain.") The route of administration often affects
patient compliance and dosing requirements.

Pharmacological Therapy
Review safe medication use
Policies and procedures regarding safe medication use should be in place.

The use of pharmacological agents is considered to be the mainstay of therapy for acute pain. There are
three broad categories of medications to consider when treating the patient with acute pain: non-opioid
analgesics (NSAIDs), opioid analgesics and coanalgesics. They are used in this manner:

Non-opioid analgesics (NSAIDs and acetaminophen):

e Should be considered initially. Often adequate for mild or moderate pain, or in the case of ketorolac
for moderate to severe pain.

e Have significant opioid dose-sparing properties and in turn reduce opioid-related side effects (Clark,
2007 [A]).

* A meta-analysis found a 20% decrease in morphine doses when scheduled acetaminophen was
combined with patient-controlled analgesia (PCA) morphine for treatment of pain after major
surgery (Remy, 2005 [M]).

e Use with caution in patients with coagulopathies or thrombocytopenia and those who are at risk for
bleeding.

e Watch for GI effects, especially with these risk factors: age greater than 60 years, previous gastro-
intestinal events and concomitant corticosteroid use.

e Ketorolac, either parenteral or oral, should be used for no more than five days; dose reduction is
indicated in the elderly and in those with renal impairment. [Conclusion Grade I11: See Conclu-
sion Grading Worksheet A — Annotation #17 (Ketorolac)]

NSAIDs are useful in the treatment of acute pain due to a variety of etiologies, including trauma, postop-
erative pain and arthritis. Mild to moderate acute pain can often be adequately controlled with the use of
an appropriate NSAID. Even when used in the treatment of moderate to severe pain secondary to surgery,
NSAIDs have a significant opioid dose-sparing effect and can therefore reduce opioid-related side effects.

Before using NSAIDs, the hematological, gastrointestinal and renal effects should be taken into
consideration. All but two NSAIDs, choline magnesium and salicylate, have been shown to inhibit platelet
aggregation by inhibiting prostaglandin synthetase. Therefore, care must be used when prescribing NSAIDs
in patients with coagulopathies or thrombocytopenia and in those who are at risk for bleeding.

Ketorolac, either parenteral or oral, should be used for no more than five days; dose reduction is indicated
in the elderly and in those with renal impairment (Corelli, 1993 [D]; Pearce, 1993 [D]; Strom, 1996 [B];
Murray, 1993 [D]; Steinberg, 1993 [D]; Feldman, 1997 [B]). [Conclusion Grade IIl: See Conclusion
Grading Worksheet A — Annotation #17 (Ketorolac)]

The use of NSAIDs can also cause various gastrointestinal effects ranging from mild dyspepsia to more
serious reactions such as bleeding and perforation. In a meta-analysis of the relative risk for serious gastroin-
testinal complications, users of NSAIDs were at approximately three times greater risk of developing serious
gastrointestinal side effects than were non-users. Additional factors that appear to make an individual at a
greater risk for gastrointestinal side effects are age greater than 60 years, previous gastrointestinal events
and concomitant corticosteroid use.

(Gabriel, 1991 [M]; Henry, 1993 [C]; Brown, 1990 [A]; Wolfe, 1999 [R]) L
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An American Heart Association advisory committee discussed the issues regarding the possibility of increased
cardiovascular events in patients taking NSAIDS (Bennett, 2005 [R]). In regards to patients with known,
or risk factors for, cardiovascular disease, the AHA recommends that COX-2 inhibitors should be limited
to those patients for whom there are no other therapy options. If it is determined that the use of COX-2
inhibitors is necessary, the lowest possible dose should be used and for the shortest duration necessary.

Opioid analgesics:

e If pain is not adequately controlled with an NSAID or is expected to be moderate to severe, an
appropriate opioid should be added to the NSAID.

e In patients with absolute or strong relative contraindications to NSAIDs, an opioid for mild to
moderate pain should be considered.

*  Morphine is considered to be the standard opioid analgesic.
e Meperidine is not considered a first-line opioid analgesic medication for acute pain syndromes.

* See Appendix B, "Opioid Analgesics," also "Managing Acute Pain in Chemically Dependent
Patients/Recognizing Substance Abuse" in Annotation #17.

Opioids are used for the treatment of moderate to severe pain from various etiologies. If not contraindi-
cated, the management of acute pain should begin with the use of an appropriate NSAID. If the pain is not
controlled with an NSAID, or moderate to severe pain is expected, an opioid should be added in combination
therapy. Patients should be titrated to pain relief first with short-acting opioid agents before being placed
on sustained-release preparations (i.e., transdermal fentanyl or long-acting oxycodone). While long-acting
dosage formulations have several advantages for chronic pain patients, their slow-release results in a time
delay to reach a therapeutic benefit, which makes them inappropriate for the treatment of acute pain.

When opioids are used appropriately to treat acute pain in the nonchemically dependent patient, physiological
dependence or tolerance to the opioid is quite uncommon (Collins, 1992 [R]). Also, these same patients
are unlikely to develop psychological dependence or addiction when opioids are used appropriately in the
short-term management of acute pain (Joransen, 2000 [D]). There are many opioid agents to select from,
and the practitioner should become familiar and comfortable with their pharmacological kinetics and their
appropriate indications. The standard opioid by which others are measured is morphine sulfate. Codeine,
oxycodone or hydrocodone are reasonable alternative choices due to fewer side effects.

Opioids can unexpectedly produce hyperalgesia, an increased response to a stimulus that is normally painful.
Case reports indicate this happens most often in cases where there was a rapid escalation of opioid doses
(Mercadante, 2003 [D]; Mercadante, 2005 [D]). The mechanism is not clearly understood, which makes it
difficult to identify specific treatment. Switching to another opioid and spinal intervention has been reported
to effectively stop the vicious cycle of pain-declining analgesia-opioid escalation-hyperalgesia. Research
continues in this area to better understand the underlying cause and treatment options.

Tramadol, a non-opioid that acts on mu-receptors, is another reasonable alternative.

Meperidine is an opioid analgesic that has been historically used for the relief of acute pain despite recom-
mendations otherwise.

The metabolism of meperidine can lead to serious side effects (Armstrong, 1986 [D]). Meperidine is
metabolized to a toxic metabolite called normeperidine. Normeperidine is a CNS irritant and appears
to cause tremors, muscle twitches, dilated pupils, hyperactive reflexes and convulsions. The half-life of
normeperidine is 15-20 hours compared to the 3-hour half-life of meperidine. Since the kidney and liver
eliminate normeperidine, patients with decreased renal or hepatic function are at an increased likelihood of
suffering from the toxic effect of normeperidine (Szeto, 1977 [D]).

(Miller, 1978 [D])
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Meperidine is not considered a first-line opioid analgesic medication for acute pain syndromes. If used, dosing
limitations are necessary to prevent central nervous system (CNS) excitatory toxicity from normeperidine
accumulation, a metabolite of meperidine. Patients with impaired renal function and elderly individuals are
at particularly high risk of CNS toxicity. Patients receiving meperidine should be monitored for symptoms
and signs of CNS excitation. [Conclusion Grade 11: See Conclusion Grading Worksheet B — Annotation
#17 (Meperidine)]

Ketamine

Ketamine is an anesthetic drug with analgesic properties. It is a potent N-methyl-D-aspartate (NMDA)
antagonist. The NMDA receptor plays an important role in the development of central sensitization, described
as hyperalgesia and the development of the "wind-up" phenomenon. Wind-up describes what is observed
during repetitive noxious stimulation resulting in progressively increasing pain intensity. Ketamine may
also prevent development of acute tolerance to opioids and opioid-induced hyperalgesia. Thus, the ability
of a drug to block this receptor is advantageous in acute pain control. However, when administered in high
doses, ketamine has significant side effects that limit its usefulness. Hallucinations, paranoia, vivid dreams
or delusions, delirium and floating sensations may be experienced. Limiting the dose and providing a
benzodiazepine may help limit these side effects.

The use of ketamine for acute pain control remains controversial. Human studies show mixed results in its
ability to provide effective pain relief when used in combination with opioids. Low-dose ketamine infu-
sion has been found useful in limiting opioid requirements in patients undergoing major abdominal surgery.
Low-dose ketamine may be indicated in opioid resistant pain control in cancer patients who have preexisting
opioid tolerance. Combining ketamine with morphine in patient-controlled analgesia (PCA) devices has
not been proven to be efficacious.

(Subramaniam, 2004 [M]; Schulte, 2004 [A])
Patient controlled analgesia (PCA)

Patient controlled analgesia (PCA) refers to the method where the patient self-administers analgesics,
according to the clinician's order, to control his/her own pain. Most of the time, this refers to a program-
mable infusion pump that delivers an intravenous opioid to control pain; however, other methods and routes
of delivery have been used, such as subcutaneous infusions (Lehmann, 2005 [R]).

PCA administration can consist of a patient-controlled demand (bolus) dose given at some frequency and/
or some continuous rate of opioid infusion (usually expressed as mg/hour) along with a lockout interval.
Lockout interval refers to the time between boluses where the pump will not allow any more bolus doses
to be administered.

Patient-controlled analgesia is more than just IV administration of opioids; however, this guideline will only
delineate IV PCA because its use has more potential for dangerous side effects (Hauer, 1995 [R]).

e The key to safe use of PCA is close monitoring by the professional. Monitoring parameters should
be established to meet individual institutional needs.

e The first 24 hours after surgery represent a high-risk period for a respiratory event, and sedation is
highest within the first 12 hours postoperatively (Taylor, 2005 [C]).

e The relative safety of continuous infusion is increased if a patient's opioid requirements are already
known and the rate of infusion is based on those requirements.

- Continuous infusion should be used with caution in patients with sleep apnea and those who
are morbidly obese (Macintyre, 2005 [R]).
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e Patients with a history of opioid consumption (whether legally or illegally obtained) may require
higher than average PCA dosages.

e PCAis an effective method of pain relief in the elderly.

e If stable pain rating, as determined collaboratively by clinician and patient, monitoring may be less
frequent.

e Naloxone should be readily available.

e Determining dose for equalanalgesic conversions should be based on the calculation of mg used/24
hours.

Momeni, et. al (2006) is a recommended resource for administration details and outcomes (Momeni, 2006

[R]).

The primary advantage of PCA therapy is the patient convenience since the patient controls when a dose of
analgesic is given; the patient is not dependent upon a nurse to get a dose of analgesic. If appropriate doses
of opioids are prescribed, the patient should not be at risk of respiratory depression because with repeated
boluses, the patient falls asleep, avoiding additional doses that might cause respiratory depression. The
drawbacks of PCA include the increased expense of administering the medication because the pump and
equipment are relatively expensive.

Safe dosing of opioids for PCA is patient-dependent. Generally, lower doses are used for the elderly and
opioid-naive patients, while equalanalgesic calculations should guide the prescriber for chronic opioid
patients who now have acute pain. Opioid doses may be titrated based on analgesia and side effects.

When intravenous access is not possible, PCA may be administered via the subcutaneous route.

Inappropriate candidates for PCA therapy include those patients who are physically or cognitively unable
to self-administer demand/breakthrough medication. In the treatment of acute pain, each institution should
have guidelines delineating who may administer the demand dose, in order to safely provide analgesia.

Breakthrough pain

Expert consensus has suggested the following guide for breakthrough dosages: 10 to 20 percent of the total
daily long-acting oral opioid dose. Since the duration of action of many oral short-acting opioids is around
four hours, the frequency may be every four hours as needed for breakthrough pain (Gammaitoni, 2003

[R]).
Coanalgesics

Coanalgesics are used to complement NSAIDs and opioids and may be used alone for the treatment of acute
pain, especially neuropathic pain.

Some have been shown to enhance the effect of a particular analgesic, such as caffeine when given with aspirin
like drugs; others have analgesic properties themselves, e.g., tricyclic antidepressants and hydroxyzine.

The use of adjuvant therapies and medications is frequently helpful in reducing the total drug dose of opioids
and NSAIDs, and speeding recovery. These medications may treat acute pain alone but are often used in
combination with other analgesic therapies.

Tricyclic antidepressants (TCAs)

Tricyclic antidepressants have been studied and found effective for the treatment of neuropathic pain, espe-
cially diabetic neuropathy (Argoff, 2006 [R]). Since many of these drugs also cause sedation, once-daily
dosing at bedtime may help with pain relief and improve sleep architecture. While controlled trials have
demonstrated pain relief in diabetic neuropathy and post-herpetic neuralgia, TCAs have been used to treat
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neuropathic pain due to surgical trauma and other nerve injuries without the support of controlled clinical
trials. Amitriptyline has been the best studied for the treatment of neuropathic pain; however, its useful-
ness has been limited by the significant side effects of sedation, orthostatic hypotension and anticholinergic
effects (e.g., dry mouth, urinary retention, delirium).

Antiepileptic drugs (AEDs)

It is thought that AEDs may decrease ectopic spontaneous firing of sensory neurons associated with neuro-
pathic pain. Gabapentin is the best-studied AED for treatment of neuropathic pain and is approved for
post-herpetic neuralgia. Pregabalin, a drug structurally similar to gabapentin, is approved for the treatment
of diabetic peripheral neuropathy, postherpetic neuralgia and fibromyalgia (Freynhagen, 2005 [A]; Lesser,
2004 [A]). Gabapentin is usually dosed three to four times daily for patients with normal kidney function
but requires a decreased dosage for renal impairment; pregabalin is dosed two to three times daily and also
should be dose adjusted for renal impairment. Elderly patients should be initially started at lower doses of
gabapentin in order to minimize side effects. Doses are typically adjusted depending on response and side
effects. The most common side effects of gabapentin and pregabalin are somnolence, dizziness, peripheral
edema and nausea. A recent meta-analysis examined the effectiveness of adjunctive gabapentinoids in the
treatment of acute postoperative pain. Though found effective, the exact dosing amount and duration of
therapy is yet to be determined (7Ziippana, 2007 [M]).

Local anesthetics

While local anesthetics have been used for years for acute pain management, topical application may be
useful in selected patients. Topical lidocaine patches are FDA approved for the treatment of postherpetic
neuralgia. Since the patches may be cut to fit the size of the affected area, this is a useful alternative if the
painful area is small and localized.

Managing acute pain in chemically dependent patients/recognizing substance abuse

Chemically dependent patients are often undertreated with opioids when they have surgery. Nurses and
doctors are typically unaware of the amount of medication it takes to actually achieve analgesia in a chemi-
cally dependent patient. When providers have to administer large doses of opioid to control pain, they may
be afraid of causing respiratory depression and potentially enhancing the addiction.

This problem is not novel, but it has been and continues to be a neglected problem. There are guidelines
that help identify potential problems. However, the issues surrounding pain as well as chemical dependency
are complex and the plan of care needs to be individualized. As pain management experts and addiction
medicine experts continue to work together, more will be known in the future about how these two issues
intertwine. In 1980 a landmark report was published by Porter and Jick indicating that addiction is rare in
patients treated with opioids for acute pain (Porter, 1980 [D]). Savage, 2002 emphasizes the need for proper
assessment in these patients. Nevertheless there is an overwhelming concern about causing addiction in
someone with acute pain (Savage, 2002 [R]). This overestimation of the risk of addiction originates from
an inadequate understanding of the characteristics that define this syndrome, and inappropriate extrapolation
of information derived from the addict population.

Despite certain behaviors that may help identify drug seeking in substance abuse patients (Longo, 2000
[R]), drug and alcohol screening guidelines and questionnaires described in the literature lack the predictive
value to recommend their widespread clinical use.

(See also Appendix C, "DSM-1V Diagnostic Criteria for Substance Dependence.")
Specialty Consult (if indicated)

General surgical, orthopedic, anesthesiological or other consultation may be deemed necessary.
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Intervention/Surgical Procedures

Procedures are used for both diagnostic and therapeutic effects and should be performed by experienced
providers.

Preemptive analgesia

Clinical studies have indicated that painful stimuli may produce changes in the spinal cord that in turn influ-
ence the response to further stimuli. The hypothesis of preemptive analgesia states that, by preventing the
sensitization of the central nervous system that would normally amplify subsequent nociceptive input, one
may reduce the severity of postoperative pain. The neuroplastic response may be prevented by appropriate
administration of analgesics before the stimulus in order to block painful nerve transmission. Thus, to be
considered preemptive, the intervention must be given before the actual insult (e.g., surgical incision). A
nerve conduction block is typically required, either by infiltration of local anesthetics near the site of expected
injury or by neuraxis blockade in the epidural or intrathecal spaces, also with local anesthetic. The use of
neuraxial opioids may also play a role. Application of local anesthetics or opioids near the spinal cord is
usually performed by an anesthesiologist. The N-methyl-D-aspartate (NMDA) receptor is also thought to
play a key role in the development of central nervous system sensitization. Thus, the use of an NMDA
antagonist may be helpful. However, results of studies evaluating the effects of preemptive analgesia have
been mixed and have not shown definitive benefits (Katz, 2002 [M]).

(Gottschalk, 1998 [A]; Katz, 1992 [A]; Tverskoy, 1990 [A])
Non-Pharmacologic Approaches

There is growing interest among patients and providers in non-pharmacologic complementary therapies for
acute pain. Little conclusive advice can be drawn from studies available to date for several reasons. First,
there is a broad range of therapeutic modalities, including:

e Education

e Immobilization (e.g. bracing, bed rest)

e Physical (e.g. massage (Nixon, 1997 [A]), heat, cold, TENS)

e Cognitive/Behavioral (Chen, 2000 [R]) (e.g., biofeedback, relaxation [Chou, 2007 (R)])
e Exercise (e.g., back school, graded exercise) (Nadler, 2004 [R])

Likewise, studies cover diverse conditions, such as headaches, low back pain, blood draws/injections (Mathai,
2006 [A]; Hasanpour 2005 [A]), perioperative pain, neck pain, and tooth extraction (Michalek-Sauberer,
2007 [A]). Even when similar conditions and treatments are compared, the method of delivering specific
therapies often isn't uniform among providers. Furthermore, the majority of studies focus on chronic pain,
not acute. For example, one major review found several studies demonstrating efficacy of acupuncture in
chronic neck pain, but there were no similar studies involving acute neck pain (7rinh, 2006 [M]). Finally,
outcome measures amongst studies tend to be heterogenous or lack statistical significance. Several studies
have shown a small positive effect of non-pharmacologic treatments, but it remained unclear if the effect
was adequate to justify the cost (Cepeda, 2006 [A]; Eisenberg, 2007 [A]).

Non-pharmacologic treatment of low back pain appears to be the best studied. A recent extensive review
(Chou, 2007 [M]) found that for acute low back pain, only heat application bore strong evidence for efficacy
(Nadler, 2002 [A]). Conflicting evidence has been noted with transcutaneous electrical nerve stimulation
(TENS) and ultrasound and numerous other treatments. Nonetheless, even when a significant decrease in
pain isn't shown, patient satisfaction can be substantially improved with non-pharmacologic approaches.
(Eisenberg, 2007 [A]; Kim, 2006 [A]).
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Clinical Pearls
Pediatric

e Circumcisions: The March 1999 Task Force Report from the American Academy of Pediatrics
states, "If a decision for circumcision is made, procedural analgesia should be provided. Dorsal
penile nerve block (DPNB), EMLA (eutectic mixture of local anesthetics), topical lidocaine, and
ringblock have all been shown to be efficacious and safe but none completely eliminate the pain
of circumcision" (Stang, 1997 [A]; Task Force on Circumcision, American Academy of Pediatrics,
1999 [R]).

¢ Percutaneous procedures: Eutectic mixture of local anesthetic (EMLA): Mixture of lidocaine
and prilocaine applied under occlusive dressing (onset of action of 60-90 minutes) has been shown
to be useful in venapuncture, intravenous access, circumcision and meatotomy (Robieux, 1991
[A]; Taddio, 1997b [A]; Taddio, 1998 [M]). There have been concerns about methemoglobinemia,
which thus limits its use in neonates or infants. Recent studies in small populations demonstrate
little toxicity.

¢ Intramuscular injections should be avoided if possible; most surveys indicate children would
rather experience pain (Halperin, 1989 [A]).

¢ Acute musculoskeletal pain: A single dose of ibuprofen was shown to provide better analgesia
than codeine or acetaminophen. Despite its superiority, according to the authors, "ibuprofen alone
is not adequate for relieving pain in all children with musculoskeletal injuries" (Clark, 2007 [A]).

Adults

e Acute ureteral colic: Parenteral NSAIDs are more effective than meperidine (Labrecque, 1994
[M]; Larkin, 1999 [A]; Oosterlinck, 1990 [A]).

e "As-needed" basis: For optimal treatment of acute pain, avoid the use of intramuscular injections
ordered on an "as-needed" basis (Cordell, 1996 [A]). Acute pain medications should initially be
titrated to effect and then given on a scheduled basis.

¢ Suturing non-end-artery sites: Use TAC (tetracaine, adrenaline and cocaine solution), or LET
(lidocaine, epinephrine and tetracaine solution) (Bonadio, 1989 [R]; Schaffer, 1985 [A]). See
supporting references for solution concentrations.

¢ Head injury and stroke: Avoid strong opioids to allow adequate patient assessment. Strong
opioids may also decrease respiration rate, which may adversely affect (increase) intracranial pres-
sure (Sperry, 1992 [D]).

*  Medication interaction: Oxycodone, hydrocodone, codeine and tramadol may not be effective
analgesics when given with other agents that strongly inhibit the Cytochrome P4502D6 liver enzymes
(Poulson, 1996 [A]; Sindrup, 1995 [R]). Common agents with this characteristic include some
selective serotonin reuptake inhibitors (Ereschefsky, 1996 [R]).

*  Propoxyphene is no more effective than acetaminophen in acute pain (Frerich, 1981 [C]).

e "Road rash": NSAIDs (any route) or local anesthetic can be used.

21. Has Pain Persisted Greater than 6 Weeks?

If the patient has not been previously evaluated, attempt to differentiate between untreated acute pain and
ongoing chronic pain. If a patient's pain has persisted for six weeks (or longer than the anticipated healing
time), a thorough evaluation for the cause of the chronic pain is warranted. See the ICSI Chronic Pain

guideline for more information. L
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24. Intolerable Symptoms Secondary to Treatment?
Key Points:

* Intolerable symptoms could be related to either the pain medication (particularly the
opioid) or other causes.

e Patients should be given information about possible side effects and other symptoms
that should be reported to nurse or provider.

Intolerable symptoms that could be related to either the pain medication (particularly the opioid) or other
causes including:

¢ Decrease in mental status

e Confusion or delirium

e Nausea and vomiting

e Constipation or prolonged ileus
e Pruritus

e Urinary retention

The identification of pain through patient self-report, or when that's not possible, through a behavioral rating
scale, will dictate the reduction of the opioid dosage or frequency. However, it should not be assumed that
the opioid is always the cause.

The differential for decrease in mental status, confusion or delirium is vast. Nausea and vomiting may be
related to physiologic causes and other medication side effects, as well as pain medications. The cause
should be determined. See Annotation #25, "Side Effect Management."

Accurate documentation of bowel function should be done by the nurses in the postoperative setting.
Constipation could be caused by immobility, all types of medications, metabolism dysfunction, etc., and is
best treated from a prevention standpoint rather than after the patient complains. It is usually the belief that
prolonged ileus is caused by postoperative opioids. Slowing of bowel function may be due to pain itself.
The tendency in the surgical setting is to decrease or stop the opioid if an individual has prolonged ileus.
If this is a strong opinion, then efforts need to be continued to control the individual's pain through other
means, e.g., local anesthetics or NSAIDs.

Patients should be given information about possible side effects and other symptoms that should be reported
to nurse or provider.

25. Side Effect Management

Symptom control of drug-induced problems:
Opioids
e Nausea and vomiting: consider adding scheduled antiemetics at first, and then transition to as needed
dosing.
e Constipation: Start an opioid, start a bowel program with a stimulant. Avoid fiber laxatives as they
may cause gas, bloating and cramping.
e Itching: consider changing the opioid to a different chemical class of opioid. May also use scheduled
antihistamines.
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e Myoclonus: consider switching to a different opioid or cautiously use a benzodiazepine to treat the
myoclonus.

e Respiratory depression: In order to reverse respiratory depression due to opioids, mix naloxone 0.4mg
with 0.9% sodium chloride 9 ml (total volume = 10 ml). Administer 0.02 mg (0.5 ml) boluses every
minute until the respiratory rate increases. This may need to be repeated if the patient is receiving
long-acting opioids.

NSAIDs
e Gastrointestinal upset: Add a proton pump inhibitor.

e Bleeding problems due to platelet dysfunction: Consider changing to an NSAID with no effect on
platelet aggregation.

It is key during patient education to explain pertinent side effects to medications and how to manage. Inform
the patient that medications can cause side effects that can be managed or decreased.

26. Follow Up/Reassess

Reassessment should be continued at regular intervals, after any intervention, once a sufficient time has
elapsed for the treatment to reach peak effect.

General guideline:

Parenteral medication 30 minutes
Oral medication 60 minutes
Non-pharmacologic intervention 30-60 minutes

The plan identifies the patient's continuing pain management needs and should be communicated to the
patient with regards to appropriate follow-up.
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Appendix A — Determining Mechanism of Pain

Type of Pain

Somatic Pain Visceral Pain Neuropathic Pain

Location Localized Generalized

Radiating or specific

Patient Description Pinprick, or stabbing, Ache, or pressure, or Burning, or prickling,

or sharp sharp. or tingling, or electric
shock-like, or
lancinating
Mechanism of Pain A-delta fiber activity C Fiber activity Dermatomal®
Located in the Involved deeper (peripheral), or non-
periphery' innervation' dermatomal (central)

Clinical Examples * Superficial laceration
* Superficial burns

e Intramuscular

¢ Periosteum, joints,
muscles

e Colic and muscle

¢ Trigeminal
¢ Avulsion neuralgia
® Posttraumatic

injections, venous spasm pain* neuralgia
access e Sickle cell * Peripheral

e Otitis media * Appendicitis neuropathy

¢ Stomatitis ¢ Kidney stone (diabetes, HIV)

® Limb amputation
¢ Herpetic neuralgia

e Extensive abrasion

e Anticonvulsants
¢ Corticosteroids
e Neural blockade

* Corticosteroids
¢ Intraspinal local
anesthetic agent

Most Responsive
Treatments

¢ Acetaminophen
¢ Cold packs
¢ Corticosteroids

e Local anesthetic * NSAIDs e NSAIDs
either topically or by ® Opioids via any * Opioids via any
infiltration route route

* NSAIDs ® Tricyclic

* Opioids antidepressants

e Tactile stimulation

! Most postoperative patients experience A-delta and C fiber pain and respond best to narcotic of any route and NSAIDs.

2 Segmental distribution follows a dermatome chart. This traces the pathway of sensation to its nerve root. A Dermatome Map is available
through the ICSI Knowledge Products list in the "Support for Implementation" section of this guideline.

Opioid responsiveness: The following is a visualization of how different types of pain respond to opioids:

V* S N
most least
responsive responsive

* Colic and muscle spasms may be less responsive to opioids. Respond best to antispasmodics, NSAIDs, benzodiazepines,

baclofen.
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Appendix B — Opioid Analgesics

Drug Equianalgesic Potency* | Comments
Oral Parenteral
Morphine 30 mg 10 mg Long-acting forms may be given orally every 8 to 12 hours. Some long-

acting dosage forms may be given rectally. Metabolites may cause
myoclonus in patients with renal failure.

Hydromorphone 7.5 mg 1.5 mg Potent opioid. Good agent for patients with renal dysfunction.
Oxycodone 20 mg Long-acting form may be given orally/rectally every 8 to 12 hours.
Methadone 5 mg o Half-life > 24 hrs, so dosing adjustments should be made cautiously. Given

every 6 to 8 hrs for pain management. May have role in management of
neuropathic pain. Equalanalgesic ratios change with oral morphine doses >
100 mg/day — consult a specialist. Some N-methyl-D-asparatate (NMDA)
antagonist activity.

Levorphanol 4 mg 2mg Potent opioid with some NMDA antagonist activity.

Meperidine 300 mg 75 mg Metabolized to normeperidine, a CNS stimulant, which may cause seizures
in patients with renal failure.

Fentanyl*** - 100 mcg Short-acting. Available as transdermal patch (see conversion below) and
buccal products.

Codeine 200 mg 130 mg 5%-10% of Caucasians lack the enzyme to metabolize codeine to morphine.
May cause more nausea and constipation than other opioids. Profound
narcosis has occurred in chronic renal failure patients.

Hydrocodone 30 mg Often combined with non-opioid analgesics, which limits the total dose per
day.

Oxymorphone 10 mg 1 mg Oral administration with food or alcohol may result in excessive sedation.

Nalbuphine 10 mg May precipitate withdrawal in opioid-dependent patients.

Butorphanol 2 mg Available as nasal spray.

Pentazocine 50 mg 30 mg Mixed agonist/antagonist. May precipitate withdrawal in opioid-dependent
patients.

Buprenorphine 04 mg Mixed agonist/antagonist. May precipitate withdrawal in opioid-dependent
patients.

Propoxyphene 180-240 mg Metabolized to norpropoxyphene, which may cause seizures.

(Derby, 1998; American Pain Society, Principles of Analgesic Use in the Treatment of Acute Pain and Cancer Pain, 5th Edition,
2003)

* This table reflects equianalgesic potencies, not recommended doses.
** Methadone: Confer with pain specialist before use.

***Note:

Despite an FDA-issued Public Health Advisory in July 2005 regarding the appropriate and safe use of the transdermal system,
death and life-threatening adverse events related to fentanyl overdose have occurred when the fentanyl patch was used to treat
pain in opioid-naive patients and when opioid-tolerant patients have applied more patches than prescribed, changed the patch
too frequently, and exposed the patch to a heat source. The fentanyl patch is only indicated for use in patients with persistent
moderate to severe chronic pain who have been taking a regular, daily, around-the-clock narcotic pain medicine for longer than
a week and are considered to be opioid-tolerant.

Patients must avoid exposing the patch to excessive heat as this promotes the release of fentanyl from the patch and increases
the absorption of fentanyl through the skin, which can result in fatal overdose. Directions for prescribing and using the fentanyl
patch must be followed exactly to prevent death or other serious side effects from fentanyl overdose.

Transdermal fentanyl is not appropriate for acute, unstable pain.
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Appendix C — DSM-IV Diagnostic Criteria for
Substance Dependence

A maladaptive pattern of substance use, leading to clinically significant impairment or distress, as manifested
by three (or more) of the following, occurring at any time in the same 12-month period:

1y

2)

3)
4)
5)

6)

7)

Tolerance, as defined by either of the following:

(a) aneed for markedly increased amounts of the substance to achieve intoxication or desired effect
(b) markedly diminished effect with continued use of the same amount of the substance
Withdrawal, as manifested by either of the following:

(a) the characteristic withdrawal syndrome for the substance

(b) the same (or a closely related) substance is taken to relieve or avoid withdrawal symptoms

The substance is often taken in larger amounts over a longer period than was intended

There is a persistent desire or unsuccessful efforts to cut down on control substance use

A great deal of time is spent in activities necessary to obtain the substance (e.g., chain-smoking), to
recover from its effects

Important social, occupational or recreational activities are given up or reduced because of substance
use

The substance use is continued despite knowledge of having a persistent or recurrent physical or psycho-
logical problem that is likely to have been caused or exacerbated by the substance (e.g., current cocaine
use despite recognition of cocaine-induced depression, or continued drinking despite recognition that
an ulcer was made worse by alcohol consumption)

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4th ed.
Washington, DC: American Psychiatric Association, 1994.
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Brief Description of Evidence Grading

Individual research reports are assigned a letter indicating the class of report based on design type: A, B,
C,D,M,R, X.

A full explanation of these designators is found in the Foreword of the guideline.
II. CONCLUSION GRADES

Key conclusions (as determined by the work group) are supported by a conclusion grading worksheet that
summarizes the important studies pertaining to the conclusion. Individual studies are classed according
to the system defined in the Foreword and are assigned a designator of +, -, or ¢ to reflect the study
quality. Conclusion grades are determined by the work group based on the following definitions:

Grade I: The evidence consists of results from studies of strong design for answering the question
addressed. The results are both clinically important and consistent with minor exceptions at most. The
results are free of any significant doubts about generalizability, bias, and flaws in research design. Studies
with negative results have sufficiently large samples to have adequate statistical power.

Grade II: The evidence consists of results from studies of strong design for answering the question
addressed, but there is some uncertainty attached to the conclusion because of inconsistencies among the
results from the studies or because of minor doubts about generalizability, bias, research design flaws,
or adequacy of sample size. Alternatively, the evidence consists solely of results from weaker designs
for the question addressed, but the results have been confirmed in separate studies and are consistent
with minor exceptions at most.

Grade III: The evidence consists of results from studies of strong design for answering the question
addressed, but there is substantial uncertainty attached to the conclusion because of inconsistencies
among the results from different studies or because of serious doubts about generalizability, bias, research
design flaws, or adequacy of sample size. Alternatively, the evidence consists solely of results from a
limited number of studies of weak design for answering the question addressed.

Grade Not Assignable: There is no evidence available that directly supports or refutes the
conclusion.

The symbols +, —, 8, and N/A found on the conclusion grading worksheets are used to designate the quality
of the primary research reports and systematic reviews:

+ indicates that the report or review has clearly addressed issues of inclusion/exclusion, bias, generaliz-
ability, and data collection and analysis;

— indicates that these issues have not been adequately addressed;
¢ indicates that the report or review is neither exceptionally strong or exceptionally weak;

N/A indicates that the report is not a primary reference or a systematic review and therefore the quality has
not been assessed.

www.icsi.org

Institute for Clinical Systems Improvement 35



Assessment and Management of Acute Pain
Sixth Edition/March 2008

References

AGS Panel on Persistent Pain in Older Persons. The management of persistent pain in older persons.
JAGS 2002;50:5205-24. (Class R)

American Pain Society. Principles of Analgesic Use in the Treatment of Acute Pain and Chronic Cancer
Pain. 5th ed. lllinois: American Pain Society, 2003. (Class R)

Anand K, Hickey PR. Pain and its effects in the human neonate and fetus. N Engl J Med 1987;317:1321-
29. (Class R)

Argoff CE, Misha-Miroslav B, Belgrade MJ, et al. Consensus guidelines: treatment planning and options.
Mayo Clin Proc 2006;81:5S12-S25. (Class R)

Armstrong PJ, Bersten A. Normeperidine toxicity. Anesth Analg 1986;65:536-38. (Class D)
Bandolier Extra, February 2003. (Available at www.ebandolier.com) (Class R)
Barr R. Is this infant in pain? Caveats from the clinical setting. APS J 1992;1:187-90. (Class X)

Basbaum Al, Fields HL. Endogenous pain control systems: brainstem spinal pathways and endorphin
circuitry. Ann Rev Neurosci 1984;7:309-38. (Class R)

Bennett JS, Daugherty A, Herrington D, et al. The use of nonsteroidal anti-inflammatory drugs (NSAIDs):
a science advisory from the American Heart Association. Circulation 2005;111:1713-16. (Class R)

Berthier F, Potel G, Leconte P et al. Comparative study of methods of measuring acute pain intensity
inan ED. Am J Emerg Med 1998;16:132-36. (Class C)

Bieri D, Reeve R, Champion G et al. The faces pain scale for the self-assessment of the severity of
pain experienced by children: development, initial validation and preliminary investigation for ratio scale
properties. Pain 1990;41:139-50. (Class C)

Bonadio WA. TAC: a review. Pediatr Emerg Care 1989;5:128-30. (Class R)

Bonica JJ. In The Management of Pain, 2nd ed. Philadelphia: Lea and Febiger, 1990;28-66, 84-101.
(Class R)

Brown CR, Moodie JE, Wild VM, Bynum LJ. Comparison of intravenous ketorolac tromethamine and
morphine sulfate in the treatment of postoperative pain. Pharmacotherapy 1990;10:116S-21S. (Class
A)

Cepeda MS, Carr DB, Lau J, Alvarez H. Music for pain relief (review). Available at: http://www.theco-
chranelibrary.com. Issue 3, 2007. (Class M)

Cervero F, Laird JMA. Visceral pain. Lancet 1999;353:2145-48. (Class R)

Chen E, Joseph M, Zeltzer. Behavioral and cognitive interventions in the treatment of pain in children.
Pediatr Clin North Amer 2000;47:513-25. (Class R)

Chong CF, Wang TL, Chen CC, et al. Preconsultation use of analgesics on adults presenting to the
emergency department with acute appendicitis. Emerg Med J 2004;21:41-43. (Class C)

Chou R, Huffman HL. Nonpharmacologic therapies for acute and chronic low back pain: a review of the
evidence for an American pain society/American college of physicians and clinical practice guideline.
Ann Intern Med 2007;147:492-504. (Class M)

Clark E, Plint AC, Correll R, et al. A randomized, controlled trial of acetaminophen, ibuprofen, and codeine
for acute pain relief in children with muscoskeletal trauma. Pediatrics 2007;119:460-67. (Class A)

www.icsi.org

Institute for Clinical Systems Improvement 36



Assessment and Management of Acute Pain
References Sixth Edition/March 2008

Cleeland CS. Measurement and prevalence of pain in cancer. Semin Oncol Nurs 1985;1:87. (Class
R)

Collins JG. Historical overview of pain management: from undermedication to state of the art. In
Acute Pain: Mechanisms and Management. R.S. Sinatra, et al, eds. St. Louis: Mosbu-Year Book,
1992. (Class R)

Cordell WH, Wright SW, Wolfson AB, et al. Comparison of intravenous ketorolac, meperidine, and both
(balanced analgesia) for renal colic. Ann Emerg Med 1996;28:151-58. (Class A)

Corelli RL, Gericke KR. Renal insufficiency associated with intramuscular administration of ketorolac
tromethamine. Ann Pharmacother 1993;27:1055-57. (Class D)

Craig KD, Prkachin KM, Grunau RVE. The facial expression of pain. /n Handbook of Pain Assessment.
Turk D, Melzack R, eds. New York: Guilford Press, 1992: 257-76. (Class R)

Daut RL, Cleeland CS, Flanery RC. Development of Wisconsin brief pain questionnaire to assess pain
in cancer and other diseases. Pain 1983;17:197-210. (Class C)

Derby S, Chin J, Portenoy RK. Systemic opioid therapy for chronic cancer pain: practical guidelines for
converting drugs and routes of administration. CNS Drugs 1998;9:99-109. (Class R)

Desbiens NA, Wu AW, Alzola C, et al. Pain during hospitalization is associated with continued pain six
months later in survivors of serious illness. Am J Med 1997;103:269-76. (Class B)

Downie WW, Leatham PA, Rhind VM, et al. Studies with pain rating scales. Ann Rheum Dis 1978;37:378-
81. (Class C)

Dworkin RH, Backonja M, Rowbotham MC, et al. Advances in neuropathic pain: diagnosis, mechanisms,
and treatment recommendations. Arch Neurol 2003;60:1524-34. (Class R)

Eisenberg DM, Post DE, Davis RB, et al. Addition of choice of complementary therapies to usual care
for acute low back pain: a randomized controlled trial. Spine 2007;32:151-58. (Class A)

Ereshefsky L, Riesenman C, Lam YWF. Serotonin selective reuptake inhibitor drug interactions and
the cytochrome P450 system. J Clin Psychiatry 1996;57:17-24. (Class R)

Feldman HI, Kinman JL, Berlin JA, et al. Parenteral ketorolac: the risk of acute renal failure. Ann Intern
Med 1997;126:193-99. (Class B)

Ferrell BA. Pain management in elderly people. JAGS 1991;39:64-73. (Class R)
Ferrell BA, Ferrell BR, Osterweil D. Pain in the nursing home. JAGS 1990;38:409-14. (Class D)

Fine PG, Ashburn MA. Functional neuroanatomy and nociception. In The Management of Pain.
Chapter 1, 1-16, 1998. (Class R)

Fitzgerald M, Koltzenburg M. The functional development of descending inhibitory pathways in the
dorsolateral funiculus of the newborn rat spinal cord. Dev Brain Res 1986;24:261-70. (Class D)

Fong HK, Sands LP, Leung JM. The role of postoperative analgesia in delirium and cognitive decline
in elderly patients: a systematic review. Anesth Analg 2006;102:12566-66. (Class M)

Frerich D, Krumme U. Comparison of the analgesic efficacy of fluproquazone, propoxyphene and
paracetamol in post-hysterectomy pain. Arzneim-Forsch 1981;31:925-27. (Class C)

Freynhagen R, Strojek K, Griesing T, et al. Efficacy of pregabalin in neuropathic pain evaluated in a
12-week, randomised, double-blind, multicentre, placebo-controlled trial of flexible- and fixed-dose
regimens. Pain 2005;115:254-63. (Class A)

www.icsi.org

Institute for Clinical Systems Improvement 37



Assessment and Management of Acute Pain
References Sixth Edition/March 2008

Gabriel SE, Jaakkimainen L, Bombarier C. Risk for serious gastrointestinal complications related to
use of nonsteroidal anti-inflammatory drugs. Ann Intern Med 1991;115:787-96. (Class M)

Gammaitoni AR, Fine P, Alvarez N, et al. Clinical application of opioid equianalgesic data. Clin J of
Pain 2003;19:286-97. (Class R)

Ganong WF. Cutaneous, deep and visceral sensation. In Review of Medical Physiology. Chapter 7,
128-39, 1997. (Class R)

Gottschalk A, Smith DS, Jobes DR, et al. Preemptive epidural analgesia and recovery from radical
prostatectomy: a randomized controlled trial. JAMA 1998;279:1076-82. (Class A)

Gramling SE, Elliott TR. Efficient pain assessment in clinical settings. Behav Res Ther 1992;30:71-
73. (Class C)

Grunau R, Craig KD. Pain expression in neonates: facial action and cry. Pain 1987;28:395-410.
(Class D)

Gunnar MR, Connor J, Isensee J, et al. Adrenocortical activity and behavioral distress in human
newborns. Dev Psychobiol 1988;21:297-310. (Class A)

Halperin DL, Koren G, Attias D, et al. Topical skin anesthesia for venous, subcutaneous drug reservoir
and lumbar punctures in children. Pediatrics 1989;84:281-84. (Class A)

Hasanpour M, Tootoonchi M, Aein F.Yadegarfar G. The effects of two non-pharmacologic pain manage-
ment methods for intramuscular injection pain in children. Acute Pain 2006;8:7-12. (Class A)

Hauer M, Cram E, Titler M, et al. Intravenous patient-controlled analgesia in critically ill postoperative/
trauma patients: research-based practice recommendations. Dimens Crit Care Nurs 1995;14:144-53.
(Class R)

Henry D, Dobson A, Turner C. Variability in the risk of major gastrointestinal complications from non-
aspirin nonsteroidal anti-inflammatory drugs. Gastroenterology 1993;105:1078-88. (Class C)

Herr KA, Mobily PR. Comparison of selected pain assessment tools for use with the elderly. App/ Nurs
Res 1993;6:39-46. (Class D)

Herr KA, Mobily PR, Kohout FJ, et al. Evaluation of the faces pain scale for use with the elderly. Clin
J Pain 1998;14:29-38. (Class C)

Hicks CL, von Baeyer CL, Spafford PA, et al. The faces pain scale — revised: toward a common metric
in pediatric pain measurement. Pain 2001;93:173-83. (Class D)

Hillman SK, Delforge G. The use of physical agents in rehabilitation of athletic injuries. Clinics in Sports
Medicine 1985;4:431-38. (Class R)

Hoberman A, Paradise JL, Reynolds EA, et al. Efficacy of auralgan for treating ear pain in children
with acute otitis media. Arch Pediatr Adolesc Med 1997;151:675-78. (Class A)

Jensen MP, Karoly P, Braver S. The measurement of clinical pain intensity: a comparison of six methods.
Pain 1986;27:117-26. (Class C)

Jensen MP, Turner LR, Turner JA, et al. The use of multiple-item scales for pain intensity measurement
in chronic pain patients. Pain 1996;67:35-40. (Class C)

Joranson DE, Ryan KM, Gilson AM, Dahl JL. Trends in medical use and abuse of opioid analgesics.
JAMA 2000;283:1710-14. (Class D)

Joyce C, Zutshi DW, Hrubes V, et al. Comparison of fixed interval and visual analogue scale for rating
chronic pain. Eur J Clin Pharmacol 1975;8:415-20. (Class C)

www.icsi.org

Institute for Clinical Systems Improvement 38



Assessment and Management of Acute Pain
References Sixth Edition/March 2008

Katz J, Kavanagh BP, Sandler AN, et al. Preemptive analgesia: clinical evidence of neuroplasticity
contributing to postoperative pain. Anesthesiology 1992;77:439-46. (Class A)

Katz J, McCartney CJL. Current status of pre-emptive analgesia. Curr Opin Anaesthesiol 2002;15:435-
41. (Class M)

Kim JT, Wajda M, Cuff G, et al. Evaluation of aromatherapy in treating postoperative pain: pilot study.
Pain Practice 2006;6:273-77. (Class A)

Krechel SW, Bildner. CRIES: a new neonatal postoperative pain measurement score: initial testing
of validity and reliability. Paed Anaesth 1995;5:53-61. (Class C)

Labrecque M, Dostaler LP, Rousselle R, et al. Efficacy of nonsteroidal anti-inflammatory drugs in the
treatment of acute renal colic. A meta-analysis. Arch Intern Med 1994;154:1381-87. (Class M)

Larkin GL, Peacock WF 4th, Pearl SM, et al. Efficacy of ketorolac tromethamine versus meperidine in
the ED treatment of acute renal colic. Am J Emerg Med 1999;17:6-10. (Class A)

Latta KS, Ginsberg B, Barkin RL. Meperidine: a critical review. Am J Ther2002;9:53-68. (Class R)

Lawrence LL. Legal issues in pain management: striking the balance. Emerg Med Clin N Am
2005;23:573-84. (Class R)

Lehmann KA. Recent developments in patient-controlled analgesia. J Pain Symptom Manage 2005;29:
S72-S89. (Class R)

Lesser H, Sharma U, LaMoreaux L, Poole RM. Pregabalin relieves symptoms of painful diabetic
neuropathy: a randomized controlled trial. Neurology 2004;63:2104-10. (Class A)

Lim RKS, Guzman F. Manifestations of pain in analgesic evaluation in animals and man. In Pain.
Sonlairac A, Cahn J, Carpentier J, eds. New York: Academic Press, 1968:119-52. (Class R)

Longo LP, Parran Jr T, Johnson B, Kinsey W. Addiction: Part Il. Identification and management of the
drug-seeking patient. Am Fam Physician 2000;61:2401-08. (Class R)

Macintyre PE. Intravenous patient-controlled analgesia: one size does not fit all. Anesthesiology Clin
N Am 2005;23:109-23. (Class R)

Mathai S, Natrajan N, Rajalakshmi NR. A comparative study of non-pharmacological methods to reduce
pain in neonates. Indian Pediatrics 2006;43:1070-75. (Class A)

Matthews JR, McGrath PJ, Pigeon H. Assessment and measurement of pain in children. /n Pain in
Infants, Children, and Adolescents. Schecter NL, Berde CG, Yaster M, eds. Baltimore: Williams and
Wilkins, 1993. (Class R)

McGrath PJ, Johnson G, Goodman JT, etal. The CHEOPS: a behavioral scale to measure postopera-
tive pain in children. In Advances in Pain Research and Therapy. Fields HL, Dubner, Cervero F, eds.
New York: Raven Press, 1985:395-402. (Class C)

Melzack R. The McGill Pain Questionnaire. /n Pain Measurement and Assessment. Melzack R, ed.
New York: Raven Press, 1983: 41-47. (Class R)

Melzack R. The short-form McGill Pain Questionnaire. Pain 1987;30:191-97. (Class C)

Mercadante S, Arcuri E. Hyperalgesia and opioid switching. Am J Hosp Palliat Care 2005;22:291-94.
(Class D)

Mercadante S, Ferrera P, Villari P, Arcuri E. Hyperalgesia: an emerging iatrogenic syndrome. J Pain
Symptom Manage 2003;26:769-75. (Class D)

www.icsi.org

Institute for Clinical Systems Improvement 39



Assessment and Management of Acute Pain
References Sixth Edition/March 2008

Michalek-Sauberer A, Heinzl H, Sator-Katzenschlager SM, et al. Perioperative auricular electroacu-
puncture has no effect on pain and analgesic consumption after third molar tooth extraction. Anesth
Analg 2007;104:542-47. (Class A)

Momeni M, Crucitti M, De Kock M. Patient-controlled analgesia in the management of postoperative
pain. Drugs 2006;66:2321-37. (Class R)

Murray RP, Watson RC. Acute renal failure and gastrointestinal bleed associated with postoperative
toradol and vancomycin. Orthopedics 1993;16:1361-63. (Class D)

Nadler SF. Nonpharmacologic management of pain. JAOA 2004;104:S6-S12. (Class R)

Nadler SF, Steiner DJ, Erasala GN, et al. Continuous low-level heat wrap therapy provides more efficacy
than ibuprofen and acetaminophen for acute low back pain. Spine 2002;27:1012-17. (Class A)

Nixon M, Teschendorff J, Finney J, Karnilowicz W. Expanding the nursing repertoire: the effect of
massage on post-operative pain. AustJ Adv Nurs 1997;14:21-26. (Class A)

Oden RV. Acute postoperative pain: incidence, severity and the etiology of inadequate treatment.
Anesthesiol Clin North Am 1989;7:1-15. (Class R)

Oosterlinck W, Phillip NH, Charig C, et al. A double-blind single dose comparison of intramuscular
ketorolac tromethamine and pethidine in the treatment of renal colic. J Clin Pharmacol 1990;30:336-
41. (Class A)

Paice JA, Cohen FL. Validity of a verbally administered numeric rating scale to measure cancer pain
intensity. Cancer Nurs 1997;20:88-93. (Class C)

Pasero CL. Pain ratings: the fifth vital sign. Am J Nursing 1997;97:15-16. (Class not assignable)

Pearce CJ, Gonzalez FM, Wallin JD. Renal failure and hyperkalemia associated with ketorolac tromine.
Arch Intern Med 1993;153:1000-02. (Class D)

Perry SW. Undermedication for pain on a burn unit. Gen Hosp Psychiatry 1984;6:308-16. (Class X)

Phillips GD, Cousins MJ. Neurological mechanisms of pain and the relationship of pain, anxiety, and
sleep. In Acute Pain Management. Chapter 2, 21-48, 1986. (Class R)

Portenoy RK. Neuropathic pain. /n Pain Management Secrets. Chapter 27, 122-44, 1997. (Class
R)

Porter J, Jick H. Addiction rare in patients treated with narcotics. N Engl J Med 1980;302:123. (Class
D)

Poulsen L, Arendt-Nielsen L, Brasen K, et al. The hypoalgesic effect of tramadol in relation to CYP2D6.
Clin Pharmacol Ther 1996;60:636-44. (Class A)

Prkachin K. The consistency of facial expression of pain: a comparison across modalities. Pain
1992;51:297-306. (Class C)

Quiding H, Oikarinen V, Huitfeldt B, et al. An analgesic study with repeated doses of phenazone,
phenazone plus dextropropoxyphene, and paracetamol, using a visual analogue scale. IntJ Oral Surg
1982;11:304-09. (Class A)

Remy C, Marret E, Bonnet F. Effects of acetaminophen on morphine side-effects and consumption
after major surgery: meta-analysis of randomized controlled trials. Br J Anaesth 2005;94:505-13.
(Class M)

Robieux |, Kumar R, Radhakrishnan S, et al. Assessing pain and analgesia with a lidocaine-prilocaine
emulsion in infants and toddlers during venipuncture. J Pediatr 1991;118:971-93. (Class A)

www.icsi.org

Institute for Clinical Systems Improvement 40



Assessment and Management of Acute Pain
References Sixth Edition/March 2008

Rowbotham MC, Fields HL. Topical lidocaine reduces pain in post-herpetic neuralgia. Pain 1989;38:297-
301. (Class D)

Roy R, Thomas M. A survey of pain in an elderly population. Can Fam Phys 1986;32:513-16. (Class
D)

Savage SR. Assessment for addiction in pain-treatment settings. Clin J Pain2002;18:528-S38. (Class
R)

Schaffer DJ. Clinical comparison of TAC anesthetic solutions with and without cocaine. Ann Emerg
Med 1985;14:177-80. (Class A)

Schechter NL. The undertreatment of pain in children: an overview. Pediatr Clin North Am 1989;36:781-
94. (Class R)

Schug SA, Burrell R, Payne J, et al. Pre-emptive epidural analgesia may prevent phantom limb pain.
Reg Anesth 1995;20:256. (Class D)

Schulte H, Sollevi A, Segerdahl M. The synergistic effect of combined treatment of systemic ketamine
and morphine on experimentally induced windup-like pain in humans. Anesth Analg 2004;98:1574-80.
(Class A)

Seifert CF, Kennedy S. Meperidine is alive and well in the new millennium: evaluation of meperidine
usage patterns and frequency of adverse drug reactions. Pharmacotherapy 2004;24:776-83. (Class
D)

Simopoulos TT, Smith HS, Peeters-Asdourian C, Stevens DS. Use of meperidine in patient-controlled
analgesia and the development of a normeperidine toxic reaction. Arch Surg 2002;137:84-88. (Class
D)

Sindrup SH, Brgsen K. The pharmacogenetics of codeine hypoalgesia. Pharmacogenetics 1995;5:335-
46. (Class R)

Sperry RJ, Bailey PL, Reichman MV, et al. Fentanyl and sufentanil increase intracranial pressure in
head trauma patients. Anesthesiology 1992;77:416-20. (Class D)

Stang HJ, Snellman LW, Condon LM, et al. Beyond dorsal penile nerve block: a more humane circum-
cision. Pediatrics 1997;100:1-6. (Class A)

Steinberg RB, Tessier EG. Gastrointestinal bleeding after administration of ketorolac. Anesthesiology
1993;79:1146. (Class D)

Strom BL, Berlin JA, Kinman JL, et al. Parenteral ketorolac and risk of gastrointestinal and operative
site bleeding: a postmarketing surveillance study. JAMA 1996;275:376-82. (Class B)

Subramaniam K, Subramaniam B, Steinbrook RA. Ketamine as adjuvant analgesic to opioids: a quan-
titative and qualitative systematic review. Anesth Analg 2004;99:482-95. (Class M)

Szeto HH, Inturrisi CE, Houde R, et al. Accumulation of normeperidine, an active metabolite of meperi-
dine, in patients with renal failure or cancer. Ann Intern Med 86:738-41, 1977. (Class D)

Taddio A, Katz J, llerisch AJ, et al. Effect of neonatal circumcision on pain response during subsequent
routine vaccination. Lancet 1997a;349:599-603. (Class B)

Taddio A, Nulman |, Koren B, et al. A revised measure of acute pain in infants. J Pain Symptom
Manage 1995;10:456-63. (Class C)

Taddio A, Ohlsson TA, Einarson TR, et al. A systematic review of lidocaine-prilocaine cream (EMLA)
in the treatment of acute pain in neonates. Pediatrics 1998;101:1-13. (Class M)

www.icsi.org

Institute for Clinical Systems Improvement 41



Assessment and Management of Acute Pain
References Sixth Edition/March 2008

Taddio A, Stevens B, Craig K, et al. Efficacy and safety of lidocaine-prilocaine cream for pain during
circumcision. N Engl J Med 1997b;336:1197-1245. (Class A)

Task Force on Circumcision, American Academy of Pediatrics. Circumcision policy statement. Pedi-
atrics 1999;13:686-93. (Class R)

Taylor S, Kirton OC, Staff I, Kozol RA. Postoperative day one: a high risk period for respiratory events.
Am J Surg 2005;190:752-56. (Class C)

Tiipana EM, Hamunen K, Kontinen VK, Kalso E. Do surgical patients benefit from perioperative
gabapentin/pregabalin? A systematic review of efficacy and safety. Anesth Analg 2007;104:1545-56.
(Class M)

Trinh KV, Graham N, Gross AR, et al. Acupuncture for neck disorders (review). Available at: http://www.
thecochranelibrary.com. Issue 4, 2007. (Class M)

Tverskoy M, Cozacov C, Ayache M, et al. Postoperative pain after inguinal herniorrhaphy with different
types of anesthesia. Anesth Analg 1990;70:29-35. (Class A)

Werner P, Cohen-Mansfield J, Watson V, et al. Pain in participants of adult day care centers: assess-
ment by different rates. J Pain Symptom Manage 1998;15:8-17. (Class D)

Wisconsin Medical Society. Guidelines for the assessment and management of chronic pain. WMJ
2004;103:15-42. (Class R)

Wolfe MM, Lichtenstein DR, Singh G. Gastrointestinal toxicity of nonsteroidal antiinflammatory drugs.
N Engl J Med 1999;340:1888-99. (Class R)

Wong DL, Baker CM. Pain in children: comparison of assessment scales. Pediatr Nurs 1988;14:9-17.
(Class C)

Yaksh TL. Spinal opiate analgesia: characteristics and principles of action. Pain 1981;11:293-346.
(Class R)

www.icsi.org

Institute for Clinical Systems Improvement 42



Assessment and Management of Acute Pain

Sixth Edition/March 2008

Conclusion Grading Worksheet A — Annotation #17

(Ketorolac)

SYWI] [EULIOU UTYHIM PaAe)s sanfeA wnissejod wnios
*9SBASIP JR[NOSEAOIPIRD SUIAIopun ‘A1931ms | indino surn ur asea1dap v paousnadxa sjuened [[y-
Jofew Ju09I “o3k PIseaIoul opnyour Apnis an[eA SUIUEAID
SIY) UI PAJIIUSPI SI0J0BJ YSLI {AOUSIOIJNSUl paInseaw WnWIxew ay) Surmof[oj skep ¢'¢ Jo paynuapt
[eua1 OLINSI[O S[qISIOAI JIM PIJRIOOSSE 9q 9SeIoA® UR IO)JE [EULIOU 0) POUIN}OI UOTIOUN] [BUIY- Kouarorynsur Jo asned Iayjo
ued 9B[0I0)3Y JO UOTIRNSTUTWPE ULI}-1I0YS- 9s0p J3UTS IojJe SINOY | OU ‘OB[0I0IY JO UOTIBNUNIUOISTP
* Kyrorxojorydou T UIYIIM QIN[IRJ [BUSI OLINSI[O AJNOE JO 9SBd dUQ- |  I9iJe ASUSIoIjInsul JO uonnjosal
pue ‘uonouny orieday ur suorjeIa)e Sw ¢G1 sem oFesop [e10) UBIN- ‘uonenNSIUIWpPE SB[0I0)Y O}
‘uone3a13se jo191ed JO UONIqIYUI ‘UONEIAN (skep g 103 | paerar Apurerodway Aouarorynsur
Teunsajuronses Surpn[oul SIYSN | PAIOJIUOW JOU 9I9M SIN[BA JUIUNEAID dsoym judned [euar ym syuoned papnjoul-
19730 JO 9[1j01d 109]J2-9SIOAPR oY) saIeys [ Quo Surpn[oxa) sAep ¢ sem AdeIioy) Jo uoneinp Ued]A- | (SUI[OSEq JOAO QUIUIIBAID WINIOS
11 *sO1Sa3[eUR JN0dIRU JO JuRId[OjUl Sjudned Aderoy) oe[01039Y JO 11e)S JO SAep Ur 9SBAIOUI 95,()¢< SB Pauljap)
ur ured Jo JuowSeurW WIA)-1I0YS Y} G uryim anpadord [eordins Jofew pey sjuanjed ¢- AQUQIOIJJNSUI [BUAX PIdNPUT suodoy | (£661) oL
10J SnodgejueApe 9q Aewl 5e[010J9Y YInoyy[y- SIBIA §G JO 9F® UBOW UJIM USWIOM T ‘USW - | -oe[0103ay 9qIssod Jo suodarg- | V/N a ase) 29 1[[210D
SKep 6 urpIm
93uel [eulIOU 0) PAAOIdWI S[9AQ] UASONIU BAIN WNIJS
PUEB QUIUNEBIO 5B[010}3Y SUINUIIUOISIP JdYJe SINOY {77
UIIIM QUI[Seq 0) PauIn)aI sAAJono9[d (SAep (] Je
erwereIadAY [Im ASULIoTIynsur [eual {Awojoo)sewt
ordwuts yym pajeroosse ured 10J (3w O] | 9S0Op
[8101) de[01039Y UAAIS Juaned plo Jeak ¢¢ — ¢ aseD-
POZI[EWIOU S[OA]
paziseydwd oq Jsnw SIsaYIUAS urpue|3e)sord wnissejod pue panunRuodSIP sem OB[0I0)Y SABpP 9
uo 0B[0I039Y JO 1993)2 Juajod ay L, Je ¢sKep 1 e PJBAS[Q 219M S[9AQ] winissejod oqmn)
*$109JJ2 AI0JR[IpOSEA pajerpaw-urpue[Seisoid 159U yum pajeroosse ured 10y (3w (OGgT JO 9sOp
y3noxy) paarasaid oq Aew uonouny [ [8103) OB[0I0JAY UAAIS Juaried plo IBAA 9 — 7 ASeD-
[euax asoym sjuaryed ur (oe[0J0JOY SuIpnjour) 6 Aep uo parp ‘9 Aep
SAIVSN Sulsn 9[Iym PIAIISqO 9q P[NOYS |  UO UOISNJUOD pue J9AJ PAdo[oAdp (A030a)sKod[0yo
uonne) ‘asn IV SN Jo suoneorduwod [euar Suimorpoy ured 103 (Swr oG/ JO 2SOp [e10} ‘sAep 9 Arunuuiod
ay) 03 9[qndoosns way) paropuai Jeyy juaned | 10J SINOY 9 A19Ad Sw O¢ AQ PamO[[0f A[Ie[nosnuwenur ) ur syeydsoy g 1e yoom syodoy (€661)
[oed Ul pajsIxa-a1d suonipuod [esrr)- | Sw (9) oe[o10)oy udAI3 juaned pjo Jeak §G — [ ase)- ] UIYIIM PALINO0 Jey) sased ¢- | V/N a ase) "Te 19 90189g
(J831) 0) PaPaaU IqUUNU ‘O1RI POOYI[ANI] o —+
(paz1onoi1) sjuauiuo)) s,dno..n YoM ‘OTJBI SPPO “YSTI dATIR[AI ‘[RAIIUT SOUIPIJUOD A adK,
/suorsnpouo) sioymy | ‘onrea-d ¢3-9) symsoy/(s)amsesjy swoonQ Arewnd | 9z1g odweg/parpmg uonemndod | -rend | ssey | udsog Ied X /Ioyiny

“Juowredwr (Ul YIIm asouy

SI UOI}ONPAI ASOP ‘SABP G UBY) IOW OU JOJ PAsn 2q P[NOYS ‘[eI0 IO [eruated IOYIID ‘OB[0IOIOY

III :3peis) uoIsnpPuo))

ur pue A[I9p[2 Ay} Ul pAjedIpul

:WoISNPU0)) S,dN0I5) JI0AL

www.icsl.org

43

| Systems Improvement

Inica

Institute for ClI



Assessment and Management of Acute Pain

Conclusion Grading Worksheet A —

Annotation #17 (Ketorolac)

Sixth Edition/March 2008

*SAIVSN Jo uonensmurwupe [exjuared
IA INO00 Ued SUIPA[q [BUTISAIUION)SED)-
*(A1oAnoadsax

‘3 69 pue ‘3 G ‘Y 09 JO SHYSTom

Ad0JSOpUR IIM PIAIISGO SUOISOID JLISES

snoxownu $S[[oo payoed jo sjun ¢ Jo uorsnjsuen
paxnbar Surpasq [eunsuIonNseS I3)Je OB[0I0}OY
paddoss ‘ured dwmys 10§ (sAep (] 10j A[Je[nosnwesur
sInoy 9 A19A9 3wl ()¢) 0B[01039Y UAAIS ‘uoneindwe
Q0UY-0A0QE UI PIY[NSAI JeY) ASBISIP JB[NOSEA JAISN[I00
pue 2Injrey [eual yim juanjed p[o Ik ¢9 — ¢ ase)-
19)e] sAep [e1Aas padofoadp (paurjop

JOU 90IN0S) FUIPII[Q [BUNSAUIONSEST {AUW0JO[0OTWAY
ym pajeroosse ured Joj (SAep ¢ J0J 9A0Qe Se 9SOp
Qwies) or[010)9Y UIAIS Juonjed plo 18AA €8 — T 9se)-
Adoosopuo y3im payiuapI 190N

[euaponp $1100¥eWaY SUISLaIddp pue s[ools danisod
-oway 0} anp paddo)s sem oe[01039Y ¢xeroyjownaud
puE S2INJORIJ qII HIM pjeroosse ured 103 (sep G 10J

juanjed JO MITA UT) OB[OIOIDY JO $AsOp 3Ie[ | sInoy 9 1949 Sw ()¢ UAY) ASOP JUIPRO[ Je[ndsnwenul spodoy | (g661) 101SS9],
AJ9ATIB[2I JO 2SN AU} Sem JOJOB) UOWWO))- Sw ()9) oB[0JOIOY UAAIS PO JBAK 9/ — | IsBD- uonmnsur | woij syuened ¢- | V/N a ase) 29 S1oquIdlg
(12103 $3sOp ¢ — sInoy 7|
uoneIde | A19A9 Asnoudaenur wis ) UIDAWOOUBA PIAISIAI OS[B
osed pajeniur oaey Aew yorym A[anerado pey juoned ¢(a31eyosip 1oje sAep ¢ pue A[oanerodo
-01d Quop[oq uaAIS sem juaned HLON -3sod sAep ¢) uorsnjsuen; Surnbar Suipadiq
[eunsajuronses snowas juanbasqns pue (sAep
T UIpIM) 2Injrey [eudr judtsuer) 9o[dwod pasuanradxa
*sjudge o1x0joIydou yirm UOnBIOOSSE Ul pasn juanied ‘easneu Jo asnedaq g Aep UO PANUNUOISIP
uoym sjuanyed Ayeay Arsnoraard ‘Sunok Sem OB[010)aY A103Ins Jop[noys pajedrjdwooun
ur 2INJIej [eUAI OLINSI[O INJ. ISNED ULD Surmorjoj ured Joj (Sw O8] JO 9sOp [€10} ‘SINOY G
OB[0I010Y] "109JJ9 OIX0) SANIPPE Uk ARy Aewl | A19A9 Sl ()¢ £q PAMO[[0F 9sOp SUIPLO[ Je[nosnuenur uodoy | (€661) uosiepmy
JB[0I019Y IIM UOTJRIDOSSE U UIOAWOIUR A - 3w (9) oe[0103JaY UIAIS Juanjed p[o JBA 9t~ juoned [- |  V/N a ase) 29 Kelmy
(3821 01 Papaau IdqUINU “ONjeI POOYI[AYI] o=+
(paz1011031) S1UGWUIOY) §,dNO.LD) FIOM ‘OTJBI SPPO “MSLI QATJR[AI ‘[RAIIUI SOUIPIJUOD An adAg,
J/suoisnjouo)) sioyny | ‘onfea-d <*3-9) synsay/(s)ainsed]y swodnQ Arewrd | 9z1g sjdwes/parpms uonemndod | -rend | sse;D | udisog Ied X /1oyny

www.icsl.org

44

| Systems Improvement

Inica

Institute for ClI



Assessment and Management of Acute Pain

Conclusion Grading Worksheet A —

Annotation #17 (Ketorolac)

Sixth Edition/March 2008

eIsoS[euE [8911)9)SqO JOJ

pue ‘eoudsAp ym AJQIXUE JO JOI[AI 10] ‘JoI[al
uonoIppe 10j ‘Kjoanerodoard pasn A[ox1] 210w
1om sajerdo <ured oruoxyd 10y 10 Apanerado
-enur pasn A[oYI] 2I0W Sem Je[0I0JOY ‘I0O[F
owerpad 1o ‘[eo13ns ‘ourorpau [eIouas 10
‘yrun 21npadsoid ‘D ur pajeniur A[oyI[ oI0W
sajerdo Suowredop AouaSIowd 1o ‘woox
K19A0991 ‘wool Funerado ur payentur A[yI[
QJOW SeM OB[0I0}9Y ‘AI03Ins Jo sadA) 1oyjo ur
pasn A[oy1] 210w 21oMm sajerdo ¢syuaned A103
-1ns o1padoyiIo ur pasn 2q 03 A[OYI] AIOW Sem
JB[0103Y ‘AI03SIY [eo1paut Jsed pue ‘e ‘19p
-u93 ur sdnoI3 uoam)aq SAOUAIIFJIP AIM )
£0B[0I0JAY QAT JOU PIP $93eIdO PAATEdT
oym sjuaned <sarerdo poA1adal oaey Os[e Aew
OB[01033Y PAATRdAI oy sjuanied SHLON

Aderoy) asop-1oy31y yim o syuanjed A[1op[e
ur A[uo jnq Surpas[q s 2aneIado [[eroao
JO JSLI PSBAIOUT [[BWS B YIIM PIJRIOOSSE
OS[E SeM OB[0I0}dY JO 3s() "osop 1y3Iy

M pue ‘sAep < asn yiim ‘K[19p[o oy ur
Ppasealour A[qejou sem YsLI Y], "SuIpad|q [D

*SUIPA”[q AIS 2ARIAO JOJ

paa1asqo jou diysuonear ssAep ¢ puokaq paguojord
sem Aderoy) se Surpasqq [D JO YSLI paseaIou]-
0B[010)Y JO SAsOp JoySIY

Surate0a1 syuoned ur Jurpasyq A1s daneIddo QION-
3urpa9q [D SNOLIds A[[eorur]d Jo jueroduwr
A[Teo1ur[d 10J Io1eaI3 SBM 3SOP JO J03JJ2 0B[0I01dY JO
$9s0p 19y31Y Suraredar syuanjed ur Jurpa9q [0 SION-
(zo0>d

dnoi3 oejo1039y 10§ JuedIyIUSIs) sdnoi3 yjoq ur o3e
)M Pasearour Jurpadq A1s aAnerddo Jo [0 Jo YSTy-
dnoi3 ayerdo jo 9,8'1

pue dnoi3 9e[0I0JY JO %G’ Ul PALINOJ0 FUIPAD[q IS
aanerado snowds Afeotur]d «(Q1°1-S6°0 <20 1=40)
$951n09 9Je1dO JO 94,9°'g¢ PUL SISINOD JB[0I0Y

JO 959" 6 Ul PA1Inoo0 JuIpad[q AIs aaneradQ-
sdno18 uoam1aq OUILIP OU YIIM dTel

sem SuIpad[q [D) [eIe] ‘SUIPadq [D) SNOLIdS A[[edrurd
10J (86'1-60'1) ¥+ T Pue ‘SuIpad[q [ Iuepodur
Aqrearut(d 103 (44 1-66°0) L1'T “SUIpa9[q [ [[e 10§
(TST-1T°1) €1 210m sYO passnlpe ay) ¢ (A[panoadsax
‘050’ T PUB 95¢" [ 2IoM SAnJeA ay) SUIpag|q [D
SNOLIds A[[eoruId 10 ‘A[oAnoadsar ‘o6 pue 9,1°¢
Q1om san[eA Ay Surpad[q [ uepodur A[peorurfo
J10J) $9s1n09 9Jerdo [[e JO 9,9°¢ PUE SISINOI JB[0I0Y
1T& JO %¢ Ul Pa1nd20 SuIpag[q ([D) [BUNSAUIONSB)-

(Suruayeany) 9J1] sem

Jo ‘uonjezipeyrdsoy paguojoid
“K)[1qesIp [enpIsal ‘Yjeap pasned
J1 SNOLIdS A[[eoTul[d Sk Palj
-ISSE[J) SJUAD ISIDAPE ‘9SINOJ [}
-1dsoy oy jo syoadse ‘Juowjeon
JO uoneInp pue SASOp ‘SISSAU[I
snoraaid ‘soryderSowop :sp10da1
[eOIpaW WO pajoensqe ejed-
(parpms sem sajerdo jo

95In0J U0 AJUO — 9SINOJ [< peY
Jaey Kew syuaned) asop [euly
Joye Kep € Y3noiy) asop Isiiy
WOIJ SeM JUSUIEI] JO 9SINOD)-
Kde1oy) jo uonenur

JO 9Jep pue ‘([eo13InS SA [BOIpAUL)
Qo1A19s Jumrwipe ‘Teydsoy Aq
payojewr axom sjuaned ‘sojerdo
[exoyuared paaredar dnoi3 pasod
-xaun syeyidsoy G¢ Jo auo Je doe|

JO YSLI POSBOIOUT [[BWS B I Pajeroosse sem | sojerdo Jo sosinoo /7' 0] PoALoal sjuaned /47 0]~ | -0I039 SNOUSABIUI JO Je[nosnul (9661)
08[010)2Y JO asn ‘sajerdo Jo asn 0) paredwio)- | 9B[0IOJAY JO $ASIN0D 7L T 0] PRAIRdAI syuaned 006 6- -BIJUI PAATOORI OYM SJURNEd- [} dq | 1oyo) ‘Te 10 wons
(Jean 0} Papaau Joquinu o1e pooyrYI| o=+
(paz1011011) SjudWUIOY) S,dNOLD) FIOM 0T)RI SPPO “YSLI QAL ‘[BAIUI QOUIPHJUOD An adA 1,
/suoisnjouo)) sioyny | ‘onfea-d ¢ 3-9) s)nsay/(s)ansed]y awoonQ Arewnd | 9z1§ ojdweg/paipnig uonendod | -rend | sse[D | uSisoq Ied X /oyny

www.icsl.org

45

| Systems Improvement

Inica

Institute for ClI



Assessment and Management of Acute Pain

Conclusion Grading Worksheet A —

Annotation #17 (Ketorolac)

Sixth Edition/March 2008

*Kyrorxoyorydou

0B[0103Y JOJ YSLI Je[nonted je oq 03 paljIuapI
sem dnoi3qns jounsip A[reomur[d oN-
‘sqjerdo are

uey) INJIe [eUSI ANOk JO 0UIPIOUT JoySTy
B JIM PJRIOOSSE 2q ABW 0B[0I03Y ‘SsABp

¢ uey) 1a3uo] 3unse] Aderay) Yipy “soyerdo
Suraraoa1 syuerjed Juowe Jey) 0) IRIWIS
sem Oe[010)oY [erjuared Juraredar syuoned
Suowre aInyre} [eual JO AOUIPIOUT [[EIAQ-
‘sjuoned pozieydsoy

‘[IT UI U9AD ‘MO[ Sem SOISIT[BUR JO 9SINOD B

(sorerdo

0} paredwod ¢ o=d) sAep ¢ uey) 1938213 jo Adera
JO uoneINp UO PIsnd0J sem sisATeue uaym 3dooxa
QIN[Iej [BUI ANOE YIIM PIJBIOOSSE JOU SEM OB[0I0JOY-
(10°0>d)

93e YIIm PIseAIOUT AIN[Ie] [BUI ANJL JOJ YSIY-
(100> [re) uorSsIwpe

[eOIpaW pue ‘SONjOIqIIUE dPISOIA[ZoUrue Jo

9SN JUBJIWOSUOD ‘IOULD ‘() )] 0] UOISSIUWIPE *SISOYLITO
¢9SBASIP [BUAI OTUOIYD ‘uoIsualadAy Jo aouasaxd

9} U US)JO 2IOW PALINOI0 JINJIEJ [BUI NIV -

(%11 D

quore soyerdo Jo SasInod ¢ pue (9,0 [) JB[0I01Y
JO S3SIN0Y ()] SULIND PALINIO0 2IN[TEJ [BUAI ANIY/ -
dnoi3 9jerdo ur (o 0=d)

swoipuAs onoxydou pue ‘(7o 0=d) sisoroou Arefjided
“(100"0=d) saIn[re} [eual SIUOIYS JO AI0ISIY IOJBID)-
s9Je1do JO $9S1n09 G (0] PaAIedal syuaned G101 -

3nip o1sa3eue Yum

Ade1ay) Jo 9sIn05 JULINP PALINDI0
Ppey 2In[Ie} [eual Ande Jey

JIeyd ul uorjejou snjd 9OUIPIAD
A1038I0QR] parInbar uonruryop
ATepuooas y/jow# g'ge] = sem
UOIEIIUIOUOD duIfaseq JI J/jowr#
' 88 1SBI[ J& JO ISBAIOUI ANJOSqE
ue (g 1o J/jowr 9'geT>

Sem UOIBIIUIOUOD dUIfaseq JI
/10w 7 {4 1SeI[ Je JO 9SeaIdUl
J)njosqe ue (] pue an[eA dUI[IsEq
uey) 19)e3I3 95()G UONBIUIIUOD
auruneard wnids yead Aq

POUIJap Sem dInjre] [eUI ANOY-
syuarjed

SISATeIp WId)-3U0] PIpN[OX

(L661)

JI0)Je QIN[Ie} [BUI AJNOE JO OUIPIOUI [[BIAQ- | OB[0I0JY JO SISIN0D 17 0] PIAIRdI sjuaned (068 6- | 1dooxa aaoqe se swes — sjuoned- [ g | moyod | ‘[e310 uewprog
(Jean 0] POPadU JoquUNU ‘ONRI POOYI[I] o =+
(paz21011011) SpudWULOY) S,dNOLD) Y1OM ‘o1elI SPPO “YSLI QAIIR[AI ‘ [BAIIUT OUIPIJUOD A odA 1,
/suotsnpouo)) sioyny | ‘onfea-d «*3-9) synsoy/(s)ansea]y swodnnQ Arewnid | 9z1§ ojdwes/parpmys uoneindod | -renQ) | sseD | udisoq Iea X /I0yIny

www.icsl.org

46

| Systems Improvement

Inica

Institute for ClI



Sixth Edition/March 2008

Assessment and Management of Acute Pain

(wnuap 1oy 1030e)

st e osye st ured Jo [9A9[) sdnoi3 jusnyed
U29M)2q BISIZ[RUE JO [9AJ] SANJB[QI O dZAJRUR
10U PIP POMIIADI SAIPNIS ALY} Y} UOTLIIUI]

‘syuoned
[eo13ans A[19p]9 10J porrad sanerado-isod
Q) UT WNLIIOP JO YSLI PASLaIoul APJuedrjrusis

syuoned

[eo13ans A[19p]9 10§ ‘ourydiow Surpnjour
‘so1sageue prordo 1oy30 03 paredwoo

se wnuap aanerddojsod Jo sousprout

spoyiowt
QWI0INO PIZIPIBPUL)S
JO 3[oe[ 0} anp SisATeue
-ejouwl ou {931eyosIp
juoned [nun 1o do

-3sod sAep g 1se9] Je 10}
pauriojrod o1om snje)s
9A1IUZ09 JO S)USUISSISSE
‘soIprys [[e 10 ‘o3e

Jo s1eak 0/ < syuanyed
1sow (Im (8L8=u

[©101) sproido 1at0 yum
ourpuadowr pareduod
Jet} PUNOJ 0IOM SOIPMYS
[BUOTIBAISSQO I,
ouI[odp IANIUS09

pue wniep doysod

JO suwId) ur soIsag[eue
prordo juaogytp

B 1M pajeroosse s1 aurpuodow ‘ourydiowr PaseaIoul ue Y3m pajeroosse Apuedijiudis Surredwoo sorpmys MOTAY 900C
Surpnjour sprordo 1930 03 paredwo) | 9q o3 surpddowr pajordop sarpnis 1Y) [V 9 PALJIIUSPI [OIBIS 1] ] W J1jeWRISAS “Ie 10 Suoq
(yea1y 01 papaau Joquunu ‘onel
POOYI[OYI] ‘OT)eI SPPO “YSLI JATIB[AI
(paz1o1ni1) spuawiuio)) S,dno..0 404 ‘TeAIuI 20UdpU0d ‘Onjea-d “3-9) az1g ojdweg/parpmys | (8—+) adL ],
/suoIsnouo) SIoymny SINSY/(S)INSLIA SWoNQ ArewLig uoneindog | Anpend sse[) ugiso | JIesj/loymy

Conclusion Grading Worksheet B — Annotation #17

(Meperidine)

|1 PPETT) TORAPTO))

“uoneIdxe SN Jo sugrs pue swoldwAs 10y parojruow 9q prnoys aurprradow SUIAIIAI sjuaned
-K101%0) SN JO st Y3y Aprenonaed je are s[enprarpul AI9p[e pue uonouny [eual pairedwr yiim syuaned -auipradaw Jo 9)rjoqeiowt

€ ‘uone[nunode QuIpLodowIou WwoIy AJI0rX0) AI01eI0X9 (SND) WISAS SNOAIU [ENUID JUIAId 01 ATeSSa00u a18 suorerui ursop
‘pasn JI "sewoipuLs ured 9Jnoe 10J uonedIpaw d1sag[eue prordo UI[-1SIL B PAIPISUOD JOU ST UIPLIdOy UOISHPUO0.) S,dNOIT) JI0AL

47

www.icsl.org

Institute for Clinical Systems Improvement




Assessment and Management of Acute Pain

Conclusion Grading Worksheet B —

Annotation #17 (Meperidine)

Sixth Edition/March 2008

sqav
SNOLIdS 10§ [enjuojod a1ow sey pue sdIsad[eue

prordo 10130 yim paredwod 1joudq [eUonIppe
Ou sey SuIpLIDdOW 1Y) JUSAIS “Pa[IeIINd
K[910A9s 99 PINOYS JUSWILAT} dUIPLIddA]

(po1sa33ns sem Furrodosiopun

PIeMmO} SeIq) SIUQA? as1oApe unodal ur seiq
9q Aew os[e 219y} ‘Juowrjean suidozerpozuaq
SE [[oNS SIsNed IAYJ0 Woly YV duipLadow
ony ysmSunsip 03 JNOLJIP UONe)WIT

Keys epdsoy jo yyuoy
103u0[ & pue ‘osop aurpLodowr 9AE[NWND

(z101°0=d ‘dno1s yav

-uou 2y ur sAep ()'¢ pue dnoi3 Yqv ays

ut sAep ('t) sdnoi3 om) 3y 10§ JUIJJIP
Apueoyyrugis jou sem juswyear) surpuadow
Jo s&ep ut uonemp nq (¢010°0=d
‘A1oanosadsar Sw (gt pue Sw o0 ) sdnoid
MAV-Uou pue YV UamIdq JUIJJIP
ApueoryiuSIs sem 9SOp 9AIR[NWIND UBIPIW
‘v Dd Sursn juouwrredw [euar ynoym
syuaned 10} ¢ sdnoi3 Yqy-uou pue

AAV u9amiaq jusuean; surpadow Jo
UoneIND Pue 9SOP SANR[NWIND UI 9OUSIYFIP
JuedlJIuUSIS-uou B pamoys yDd Suisn
Juoureduw Jeual s spuaned YAV
padojoaap yDd Suisn os[e a1e oym pue
juouwredwr [euas Yum syuoened Jo o6
pue ‘syYqy poduarradxa syuened asay jo
%0¢ Yuowredur jeudr yum syuaned 10

SYAV Yim ssoyy

103 10y31Y ‘(1510 0=d) 1ueo1jIUTIS SEM
YAV Ou pue sYAV P syuoned usomioq
(VDd Burareoar syuaned 10j) sasop
QATJE[NWINDG UT dOUAIYIP oy} (100070 >d
‘sourdozerpozudq paAIddal YAV INoyim
%1y SUAY YM %S9) seurdozerpozuaq
JUB)IWIOIUOD PIAIIOAI SYAV Y sjuoned
arowr ‘(500 0>d) syuened Yqy-uou 10
sAep (G'p “SA SYQV P syuaned 10§ sAep
S'6 sem Aeys [eydsoy uerpowr (00" 0=d
‘A1oAnoadsal s1edk 49 "SA S189K G'§G)
SYAV 9ABY JOU PIP OYM SOV} UL} JOP[O
Apueoiytugis a1om sV YHm syuaned
‘ourprrodowr SurA10091 sjuonjed Jo oyt Ul

MITADI 1IBYD
oy} Ul papn[oul pue YSLI
-y31Y Se paryuapI dIOM

surpuadowr poA1dal
oym syuoned 14
Joelore ‘sAep ordnnux
Joy 3w 007 < JO s[e10}
3sop A[rep SuIA10091
asoyy pue (VOd)
eISag[eue PO[[ONUOD
-juoned SurA19991 9soy)
‘(urwy/[ur (g > 99UueIed[d

QUIUNEBAIO) UOIOUN] [BUI

paaredu ym syuoned

Sursearour ‘yuowean surdozerpozuaq Pa1IM990 (SYVY) SUONILAI FNIP 9SIOAPY Se PoulAp ‘SJUIAD (maraa1
JUBIIWOOUOD ‘0Fe JuIseaIoul Yjm JSIDAPE JIX0) JO YSLI PI0931
PaIeIoosse Os[e SYV ‘Juowjean suipuodowr | Suwl (g Sem UBIPOW SO dANR[NWND ‘SABp Y31y e se poynuopl pue [esrpawr 00T
UM PIJRIOOSSE SY(V 10J JSLI PIsearoul € Sem JUUWIEN} JO UOTBIND URIPOW surprdowr M pajean aAndadsonar) ‘Apauuay]
%Emﬁzo_tﬂa e ale yDd meS sjuaned LO] Sem QGEVEOQOE Jo asop \Az.ﬁu UBIPIIN PIo 7 Q[ < swuaned V] a SOLISS ase) pue 119J19S
(3821 0} poposu JoquINU ‘Onjel
POOYI[OYI] ‘O1jeI SPPO “SLI dATIR[IX
(paz1o1]031) SpUWULIO)) S,dNO.LL) Y104 ‘eAa1oiur 9oUPIUOD ‘Onfea-d ©3-9) az1§ ordwreg/parpmis | (9°—4+) adA L
/SUOISN[OU0)) SIOYINY |  SINSIY/(S)2ISLI]N JWOoNN(O AlewWLIg uvonerndod | Anend sse[) udiso | Ie9 X /10Ny

www.icsl.org

48

| Systems Improvement

Inica

Institute for ClI



Assessment and Management of Acute Pain

Conclusion Grading Worksheet B —

Annotation #17 (Meperidine)

Sixth Edition/March 2008

SuoneZIuESIO UOTJBIIPAIIOE
pue ‘qeuoissajoid ‘TejudwuIon0s Auew
J10J IOSIBW dANESOU B PAIOPISUO0d ST ouIpLIadoA

J1qesorpardun
9q Aew (PaWINSUOD JUNOWE ‘JUSUI)BAI)
J0 y33uQ)) 30932 opis aurpriadow 10y Qury Swl ]

ured 01008

dI0Ul 10 SSI] 9q 03 SWA9s suIpLIdow JO 199
o1sog[eue ‘saimpaosold woiy ured [BUOTIUSAIIUL
10§ ‘Aue J1 ‘ooe[d moireu e oaey Aewr

nq ‘o1sadeue [ewnydo ue jou st durpdow
‘510930 O1319UI[OYdNUE S)I puR “poowt

U0 199JJ2 9ANB3AU ‘SI01ARYIq SUeas-3nip
PaseaIour J0J ASuspud)} AU} ‘UONEIOXd SN J0F
[enuajod ‘A11Anoe Jues|NAU09-01d 9y} USALD)

om

se uoneorjdde siy) 10J 2AIRUIS)E UR ST [AUBIUQJ
y3noyj[e ‘uonoe Jo uoreInp pojIwi] uoAI3
sainpadold uorernp-j1oys 10J AN SWos
aaey Aew aurpuadow ygnoyje ‘patrojard oq

‘ourydiow Jo jeyy ueyy

1oy3y st surprrodaur Jo 309339 juessaidop
K103E11dSaI1 £A)101X0) pUE UOHB[NWINIOE
qurpuadauriou Jo YsuI 1oy3iy je oIe
(curpuodauriou Jo UOIRIOXD FUISEIIOAP)
uonouny [eual pairedur 1o (durprodoutiou
Jo sisoyjuAs Jursearour) sowkzud onedoy
donpul jey) suonedIpaw Sunye; syusned
{(saanzios pue ‘saSueyd PoOW ‘SNUOI0AW
‘erxopjaaradAy ‘Kjarxue) A3101X0}

SN JO YsuI paseasour pue durpuadouriou
JO SUOTJE[NWINOOE 0} PES] UL YOIyM (SINoy
9°¢ 1noqe 3J1[-J1ey surpuadour) sioy

'S109JJ0
SND pue A1ojendsar
“(S)09JJ0 o[osnu Yyoows
pue eisoJeue Jurpnjour)
sorweuApooewreyd
‘sonounjodewreyd
‘wsijoqejouwr Jurpnjour

jsnw sSnIp 19y10 ‘A3101x0) SND UdAIS 1oddns 8- 1 Wwolj ouel ued (durptrodouriou) ‘Quipuiodawr uo saIpnys MOTAI 00T
d1NURIoS SO duIpLadou Jo asn [e1IULIRJAI] 9)1j0qeIoW 91X0) 10J JI[-J[eH JO MOIADI QATIRIIEN 0 | dATIRIIEN “Te 10 ene]
(3821 0} poposu JqUINU ‘Onel
POOYI[AYI] ‘Onel SPPO “YSLI dANJR[AX
(pazioyvyr) spuauuio)) s,dno.Ln y.40 4 ‘TeA1diul Q0UIPYUO9 ‘Onfea-d ©3-9) oz1g oidweg/poipys | (0°—+) adA,
/suoIsnjouo)) sioyny S1[NSOY/(S)INSEIA dWO0INQ) ATBWLIJ uonendod | Aynpend sse[D ugisog | Ieox/doymny

www.icsl.org

49

| Systems Improvement

Inica

Institute for ClI



Assessment and Management of Acute Pain

Conclusion Grading Worksheet B —

Annotation #17 (Meperidine)

Sixth Edition/March 2008

"UOT)B)TOXD
SND Jo swoydwAs/sudis 10J paAIdsqo

2q prnoys juanjed ay) pue asop (1noy 477) A[rep

JO UONEUTULINP dpnjoul pinoys surpriodowr

vOd Al Suisn juaryed yoes jo uonenyeas Ajreq

juswyean Jo ¢ 1o g Aep
U9M}OQ PONUNUOISIP I8 SIOIAIP ISOUWT IUIS

P ST suoneINp I9SUOT U0 JUSUIOD MOJ[e

o) ejep ‘ourpLodowiIou WO UOHLIOXd SND
Jre1Aqo 0} porad Aep ¢ e 10j auipadow jJo

saseo [[e ur sAep ¢ A[oyewrxoidde
Io}Je JSOJIURW SeM I “DOLINOO0
SUOI}0BAI OTX0} SN 2IOUM SISED U]

SJUOAQ ISIOAPE AI0JBIIIXD SND
douonadxa 03 A[ayI[un surpadow jo Aep
10d 3y/3wi o] uey) SSO[ SUIAIDAI SHUAT)RY

‘sdnoi3 omy

oy} U2aMI2q A[IUdIJTUSIS IQIIP J0U PIP
asn surpuadowr yOd AL Jo uonemp (500
> d) z dnoi3 jo jey) woiy Apuesyrugis
paiopIp ¢ dnoi3 jo 9ye1 asop ued]N

‘¢ pue 7 sdnoi3 usomioq

uonouny [eUdl pue ‘I9puad ‘o3e Jo suL)
Ul SOIUIQHIP JULOIIIUSIS OU I9M 2191}
‘sAep g'z uoneinp ueow ‘Aep 1od Iy/Sw
6'91 JO 9sop ueowW PaAIddal ¢ dnoin
‘sAep 1 uonenp ueow ‘Aep 1od Ixy/Sw
€€ JO 9SOp UBAW PaAIedal g dnoin

pasn autpuadowr vOd Al Aep/Sw 009
< J1 %71 03 APpuedrjiugIs SIsLI Inq ‘0,7 sem

S10)98]

19730 Aq pOpUNoOju0d I0
O1)BIOUASOIPI PAIOPISUOD
‘swoydwAs £103e310X9
SND yim sjuaned

9 {(1o1p30)  dnouin) --
‘swoydwAs

K1038310%9 SND

pey ‘Aep/3w (09 < Juisn
syuanjed £ ¢(onewoydwAs
‘asop-y31y) ¢ dnoip) --
swoydwAs

K1038119%9 SND

ou ‘ourpriodowr Aep /3w
009 < Sursn syuened

16 ‘(orrewoydwiAse

‘asop y31y) ¢ dnoiny --
swoydwAs

K1078319%0 SND OU
‘ourpriadowr Aep/3wt (09
uey) sso[ Sursn syuorjed
162 ‘(orrewoydwiAse
‘0sop moj) [ dnoip) --
:smof[oJ se sdnoid

 OJUI PIPIAIP SIOM
syuoned ‘ourprrodowr
mm (VDd) eisogjeue
pajjonuoo-jusned

Al PaAIadaI oym sjuoned
JO SpI0931 [BIIPAW GGE

(maraa1
p10od91
[eorpowt
aAndadsonar)

700T ‘T8

osop wnuwirxew se pasodoid Aep 1od 3x/Fwi (] SUOIOLAI A1X0} SN JO 9IUSPIOUL [[BIDAQ JO Ma1AQI 2AT}OdsONY 0 a SaL1as ose) | 39 sonodowrg
(3821 03 Popaau JoqUINU ‘Onel
POOYI[OYI] ‘OTjeI SPPO “YSLI dATIR[AX
(paz1o11p31) SpUWUIOY) S,dANO.LL) Y104 ‘TeAarojur oouapryuod ‘onpea-d ©3-9) oz1g ordwreg/parpmis | (9°—+) adA L,
/SUOISN[OUO0)) SIOYINY |  SINSY/(S)2INSBIA] SWONN() ATeWLIJ uonendog | Aupend) sse[) udisog | Ie9 X /10Ny

www.icsl.org

50

| Systems Improvement

Inica

Institute for ClI



Support for Implementation:
C S Assessment and Management of Acute Pain

INSTITUTE FOR CLINICAL
SYSTEMS IMPROVEMENT

This section provides resources, strategies and measurement specifications
for use in closing the gap between current clinical practice and the
recommendations set forth in the guideline.

The subdivisions of this section are:

e Priority Aims and Suggested Measures
- Measurement Specifications

* Key Implementation Recommendations

* Knowledge Resources

e Resources Available

Copyright © 2008 by Institute for Clinical Systems Improvement
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Priority Aims and Suggested Measures

1. Improve the assessment and reassessment of patients of all ages with acute pain by determining the
mechanism and intensity of pain. (Annotations #3, 10)

Possible measures of accomplishing this aim:

a. (outpatient and inpatient): Percentage of patients with acute pain of all ages with documentation
of an initial pain assessment that includes the description, the mechanism, and the intensity of the
pain. (See Appendix A for clinical examples.)

b. (inpatient): Percentage of patients with acute pain (all ages) with documentation of pain rating upon
admission, once a shift, and at discharge during a hospital stay.

c. (inpatient): Percentage of patients with acute pain (all ages) with discharge plan identifying patient's
continuing need for pain management and orders to meet these needs.

d. (outpatient and inpatient): Percentage of patients (all ages) reassessed for acute pain who indicate a
pain level not meeting comfort goal that resulted in treatment adjustment (pharmacologic or non-
pharmacologic).

2. Improve the treatment of patients (all ages) with acute pain to include appropriate selection of pharma-
cologic and/or non-pharmacologic interventions. (Annotation #17)

Possible measures of accomplishing this aim:

a. (outpatient and inpatient): Percentage of patients with persistent acute pain (all ages) not meeting
comfort goal who are offered an alternative or additional pharmacologic and/or non-pharmacologic
treatment.

b. (outpatient and inpatient): Percentage of patients with acute pain (all ages) with a diagnosis consistent
with acute, uncontrolled neuropathic pain (see Appendix A for clinical examples) who are given a
trial of either anticonvulsants or tricyclic antidepressants.

c. (inpatient): Percentage of inpatients with acute pain (all ages) prescribed an opioid who are assessed
for symptoms secondary to analgesia, e.g., decreased mental status, confusion, delirium, nausea,
vomiting (within 30 minutes after parenteral administration or within one hour after oral adminis-
tration).

3. Increase the involvement of all patients with acute pain of all ages, or their caregivers, in the manage-
ment of their pain symptoms. (Annotations #3, 17)

Possible measures of accomplishing this aim:

a. (outpatient and inpatient): Percentage of patients with acute pain (all ages) with documentation of
patient's goal for pain.

b. (outpatient and inpatient): Percentage of patients with acute pain (all ages) with documentation of
receiving education regarding pain and the management of pain.

www.icsi.org
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Measurement Specifications
Possible Success Measurement #1d

Percentage of patients of all ages reassessed for acute pain who indicate a pain level not meeting comfort
goal that resulted in treatment adjustment (pharmacologic or non-pharmacologic).

Population Definition
Patients of all ages with acute pain who had a clinic visit during the month in question.

Data of Interest

# of records with a completed reassessment of the patient with acute pain that includes current pain
intensity not meeting the patient's comfort goal.

# of patients who present with acute pain who had a clinic visit during the month in question.

Numerator/Denominator Definitions

Numerator: Those medical records that are reviewed that have evidence of a completed reassessment of
the patient's acute pain that includes a pain intensity numerical score or narrative description,
such as "pain unrelieved," "pain uncontrolled."

Denominator: Patients of all ages with acute pain.

Method/Source of Data Collection

Patients within the preceding month can be randomly sampled to produce a list of at least 20 records for
review. Selected records are audited to see:

e If areassessment of the patient's acute pain was completed and documented;
AND

e Ifthere is documentation of a numerical pain intensity score or narrative description indicating that
the current intervention is not meeting patient's current comfort goal (e.g., "pain unrelieved," "pain
uncontrolled").

Time Frame Pertaining to Data Collection

Data can be collected monthly.

www.icsi.org
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Key Implementation Recommendations

The following system changes were identified by the guideline work group as key strategies for health care
systems to incorporate in support of the implementation of this guideline.

1. All patients presenting with a complaint of acute pain are assessed for origin of pain through physical
examination and detailed history.

2. An individualized care plan is developed for each patient to ensure adequate pain control while moni-
toring for signs of psychological and/or physical dependence.

3. Establish a protocol specific for PCA pump monitoring (see Annotation #17).

Resources Available

ICSI has a wide variety of knowledge resources that are only available to ICSI members (these are indicated
with an asterisk in far left-hand column of the Resources Available table). In addition to the resources listed
in the table, ICSI members have access to a broad range of materials including tool kits on CQI processes
and Rapid Cycling that can be helpful. To obtain copies of these or other Knowledge Resources, go to
http://www.icsi.org/knowledge. To access these materials on the Web site you must be logged in as an ICSI
member.

The resources in the table on the next page that are not reserved for ICSI members are available to the
public free-of-charge.

www.icsi.org
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Resources Available

o Author/Organization

Title/Description

Audience

Web Sites/Order Information

American Academy of
Family Physicians

Pain Control After Surgery: Pain
Medicines

Document provides answers to
common questions regarding pain
control following surgery.

Patients and
Families

http://familydoctor.org/259.xml

American Academy of Pain
Medicine

American Academy of Pain Medi-
cine: Founded in 1983 and has
become the primary organization
for physicians practicing the
specialty of pain medicine in the
U.S. The site includes a patient
portal.

Patients and
Families;
Health Care
Providers

http://www.painmed.org

American Geriatric

Society (AGS) Foundation
for Health in Aging.The
Foundation is a

national non-profit organiza-
tion established in 1999 by
The American Geriatrics
Society. The foundation aims
to build a bridge between the
research and practice of geri-
atrics and the public, and to
advocate on behalf of older
adults and their special health
care needs. The Foundation's
Web site is designed to
provide public education and
information.

Persistent Pain: AGS Expert Panel,
The Management of Persistent Pain
in Older Person

The document addresses common
questions regarding tolerance and
side effects of medication. Alterna-
tives to pain medication are identi-
fied, as well as tools for discussing
pain with health care providers.

Patients and
Families

http://www.healthinaging.
org/public_education/pef/persis-
tent_pain.php

American Pain

Foundation

A comprehensive site that
provides resources for
patients and families that
includes, but is not limited
to, pain information library,
various Web site links, and
downloadable publications.

Pain Resource Guide: Getting the
Help You Need

Designed to help the patients or
family members take charge of their
pain care. It provides important
information about pain and tips to
assist the patient in getting qual-
ity pain care. Included is a page to
list the health care team and record
questions and concerns during
appointments.

Patients and
Families

http://www.painfoundation.org/
page.asp?file=Publications/Index.
htm

* Available to ICST members only.

www.icsi.org
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*

Author/Organization

Title/Description

Audience

Web Sites/Order Information

American Pain
Foundation;

A comprehensive site
that provides resources
for patients and fami-
lies that includes, but
is not limited to, pain
information library,
various Web site links,
and downloadable
publications.

Treatment Options: A Guide for
People Living with Pain;

Written and reviewed by leading
pain specialists, the guide provides
credible, comprehensive informa-
tion about medications, psychoso-
cial interventions, complementary
approaches, rehabilitation thera-
pies, surgical interventions and
more.

Patients and
Families

http://www.painfoundation.org/
page.asp?file=Publications/Index.
htm

American Pain Society

American Pain Society: A multi-

Patients and

Patients:

disciplinary scientific and profes- | Families; http://www.ampainsoc.org/advo-
sional society. CEs available. | Health Care cacy/promoting.htm
Several position statements avail- | Providers .
. . - . Professionals:
able including pediatric chronic )
. . . http://www.ampainsoc.org/
pain, use of opioids, and preventing
abuse of pain meds.
American Society for [ American Society for Pain Health Care http://www.aspmn.org/
Pain Management Management Nurses: To advance | Providers

Nurses

and promote optimal nursing care
for people affected by pain. Posi-
tion statement on treating pain for
patients with addictive disease.

American Society of

The Management of Pain;

Patient and

http://www.asahq.org/

Anesthesiologists Web page discusses various Families patientEducation/managepain.htm
aspects of pain treatment including
specialists, pain treatments, and
other options.

* 1 1CSI Patient Education PDF Health Care http://www.icsi.org/guidelines_
Communicating About Your Pain, | Providers and_more/patient_education_
by Mayo Clinic (Brochure) resources/musculo-skeletal _disor-

ders/

* [ ICSI Patient Education PDF Health Care http://www.icsi.org/guidelines_
Controlling Acute Pain, by Park Providers and_more/patient_education_
Nicollet Health Services (bro- resources/musculo-skeletal_disor-
chure) ders/

* [ ICSI Process Improvement Reports Health Care http://www.icsi.org/patient_focus_
(PIRs): Pain Management Focus Providers group_reports/pain_management_

Group Report (#7)
A written summary report of the
Pain Management Focus Group.

focus_group_report__process_
improvement_report__7_.html

* Available to ICSI members only.
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Author/Organization Title/Description Audience Web Sites/Order Information

ICSI Toolkit: Assessment and Manage- | Health Care http://www.icsi.org/improvement_
ment of Acute Pain Toolkit; Providers resources/knowledge_resources/
The toolkit includes a variety of tools/acute_pain__assessment_
pain assessment tools and ques- and_management_of.html
tionnaires, pain management guide
with assessment and interventions.

KidsHealth Why Do I Have Pain? Patients and http://www.kidshealth.org/kid/

The Nemours An article written for children Families (parent/ | talk/qa/pain.html

Foundation addressing the reason for pain. child)

KidsHealth is the larg-

est and most-visited site

on the Web providing

doctor-approved health
information about chil-
dren from before birth
through adolescence.

Krames

Krames (Keyword: Pain)

A health information publisher
providing evidence-based, peer-
reviewed patient education materi-
als in print and electronic formats
that are available online or by
mail.

A variety of educational materi-
als are available on pain. These
include:

* Managing Pain Booklet

* Understanding Your Pain Book-
let

Patients and
Families;
Health Care
Providers

http://www.krames.com/
110 Grundy Lane

San Bruno, CA 94066-3030
(800)333-3032

Mayo Clinic

This Web site provides informa-
tion on current topics in medicine
including pain. It also provides
the opportunity to ask questions to
a Mayo specialist.

Patients and
Families;
Health Care
Providers

http://www.mayoclinic.com/

* Available to ICSI members only.

www.icsi.org
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*

Author/Organization

Title/Description

Audience

Web Sites/Order Information

Patrick McGrath and G.
Allen Finley

G. Allen Finley, MD,
FRCPC, and Judith
Ritchie, RN, PhD
Pediatric Pain: Science
Helping Children;
Izaak Walton Killam
Children's Hospital and
Dalhousie University;
Halifax, Nova Scotia,
Canada.

A booklet written to teach parents
about pain in children and to help
them to ask for better care.

Patients and
Families (parent/
child)

http://pediatric-pain.ca/ppga/
ppga.html

Debra K. Weiner, MD
National Pain Foun-
dation; The National
Pain Foundation is a
non-profit organization
established in 1998

to advance functional
recovery of persons in
pain through informa-
tion, education and
support. The Web site
provides information
and resources that are
presented in an interac-
tive way that encour-
ages patients to take
an active role in the
management of their
chronic pain.

Pain in Older Adults;

The resource addresses common
myths and misperceptions regard-
ing pain in older adults. The Web
site provides additional informa-
tion and support for persons with
pain.

Patients and
Families

http://nationalpainfoundation.
org/MyTreatment/News_Pain-
AndTheOlderAdult.asp

* Available to ICSI members only.
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