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IV. Alternatives to Opioids for the Treatment of Pain
“We cannot solve our problems with the same thinking we used when we created them.”

                                                                                                                                               —Albert Einstein

Using nonopioids to address pain management is a novel strategy called Alternatives to Opioids (ALTO). The first 
Colorado ALTO program was implemented in 2016 at Swedish Medical Center in Englewood, a busy level-1 trauma 
center. The press has inaccurately branded such emergency departments as “opioid-free EDs,” an exclusionary term 
that misrepresents the care provided. ALTO simply recommends using opioids infrequently, primarily as second-line 
treatments and only after effective nonopioid alternatives have been trialed.

Such programs should be studied by all ED providers and uniformly adopted by hospitals. Through education, the 
implementation of novel concepts, and partnerships within the community, an ALTO-based multidisciplinary approach 
can transform pain management practice in Colorado.

Treatment Goals
• Utilize nonopioid approaches as the first-line therapy.

• Utilize opioids as a second-line treatment.

• Opioids can be given as rescue medication.

• Discuss realistic pain management goals with patients.

• Discuss addiction potential and side effects with those using opioids.

The ALTO program utilizes the CERTA concept: channels, enzymes, receptors, targeted, analgesia. The CERTA concept 
optimizes the following medication classes in place of opioids: Cox-1, 2, 3 inhibitors, NMDA receptor antagonists, sodium 
channel blockers, nitrous oxide, inflammatory cytokine inhibitors, and GABA agonists/modulators. Specific agents include 
NSAIDs and acetaminophen, ketamine, lidocaine, nitrous oxide, corticosteroids, benzodiazepines, and gabapentin.

The protocol targets multiple pain receptors, making use of nonopioid medications, trigger-point injections, nitrous oxide, 
and ultrasound-guided nerve blocks to tailor a patient’s pain management needs and substantially decrease opioid use. 
Examples of this approach include:

• Treating renal colic with intravenous lidocaine;

• Managing acute lower back pain with a combination of oral nonopioids and topical pain medications with directed 
trigger-point injections;

• Treating extremity fractures with ultrasound-guided nerve blocks; and

• Using an algorithm to manage acute headache/migraine pain with a variety of nonopioid medications.

Only if patients’ pain is not adequately managed using ALTO techniques are opioids used as a rescue medication.

Alternative Medications
Ketamine

Ketamine has been used extensively in the emergency department for procedural sedation and rapid-sequence intubation. 
Recent research has demonstrated that a low (subdissociative) dose (0.1-0.3 mg/kg IV) is safe and effective for pain 
management.78-81 Due to the relatively short-lived analgesic effects of the drug, the initial bolus can be followed by an 
infusion (9-30 mg/hour) for sustained effect.92-95 Caution should be used in any patient with a significant psychiatric 
history, and use should be avoided in anyonet with a history of post-traumatic stress disorder.

https://www.stjosephshealth.org/clinical-focuses/item/1861
http://swedishhospital.com/
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Lidocaine

Lidocaine is an ideal agent for treating visceral and central pain, and also may be useful when narcotics are inefficient or 
lead to undesirable side effects. Intravenous or topical (4% or 5% transdermal patch) doses are effective for controlling 
renal colic and neuropathic pain associated with conditions such as diabetic neuropathy, postoperative or post-herpetic 
pain, headaches, and neurological malignancies.82-83 Topical lidocaine also is an appropriate treatment for low-back pain.84-88 
Intravenous lidocaine should be used with caution in any patient with a significant cardiac history. Side effects of the drug 
are minimal when used sparingly.

Trigger-Point Injections

A focal area of spasm and inflammation (eg, trapezius, rhomboid, low back) can be associated with chronic myofascial 
pain syndrome. Palpation of the trigger point should fully reproduce pain, which may be referred to other areas (eg, nodule 
or taut band of spasm). Dry needling will cause a disruption of the spastic feedback loop by interrupting abnormal activity 
in the sensory and motor nerve endings and muscle fibers. Using local anesthetics such as marcaine or lidocaine for this 
procedure often resolves pain and decreases soreness. Indications for this approach include a palpable, taut band or nodule, 
reproducible pain with palpitation, or a chronic painful condition.89-92 Trigger-point injection has also been found to be a 
successful treatment strategy for migraines.93-95

Nitrous Oxide

Nitrous oxide is a tasteless, colorless gas administered in combination with oxygen via mask or nasal hood at a maximum 
concentration of 70%. The gas is absorbed via pulmonary vasculature and does not combine with hemoglobin or other 
body tissues. Featuring a rapid onset and elimination (<60 sec), the agent contains both analgesic and anxiolytic proper-
ties. It typically is used in combination with a local anesthetic or other pain medications. Pulse oximetry is the only patient 
monitoring required. There are no fasting requirements; patients can drive after administration; and no IV line is needed. 
There is solid evidence to support its role in the management of pediatric pain and sedation, prehospital pain relief, colo-
noscopy, and bronchoscopy.96-99 Additional indications for the use of nitrous oxide include laceration repair, incision and 
drainage, wound care, foreign body removal, central venous access, peripheral venous access, fecal disimpaction, and as an 
adjunct for dislocations and splinting.

NSAIDs

Nonsteroidal anti-inflammatory drugs (NSAIDs) can be used to manage most painful conditions, particularly 
musculoskeletal pain, migraine, and renal colic.100 These agents can be administered intravenously, intramuscularly, orally, 
and topically. For ketorolac, literature supports using a maximum intravenous dose of 15 mg, as higher doses do not 
increase efficacy and may introduce unnecessary harm.101,102 Caution should be used in patients with renal dysfunction 
or heart failure, or when there is a concern for bleeding.103 For these subpopulations, consider topical choices such as 
diclofenac gel or a patch. Topical agents have significantly lower systemic absorption and lower rates of adverse drug 
events.

Haloperidol

Haloperidol is a “typical” or first-generation antipsychotic agent. It can be administered intravenously, intramuscularly, and 
orally and often is used for the treatment of psychiatric emergencies. The drug also can be used in low doses as an adjunct 
treatment for pain and nausea. At doses of 2.5 to 5 mg, haloperidol is effective for the management of abdominal pain 
and migraine-associated headaches.104,105 Anecdotally there has been a rise in the number of haldol “allergies.” If a patient’s 
reaction is suspected to stem from a true allergy rather than an extrapyramidal side effect of the drug, olanzepine is a 
reasonable alternative.

Dicyclomine

Dicyclomine is an antispasmodic and anticholinergic agent that acts to alleviate smooth muscle spasms in the 
gastrointestinal tract. It is effective for treating abdominal pain, particularly caused by cramping.106-108 The drug can be 
administered either orally or intramuscularly, but should NOT be administered intravenously. Due to its anticholinergic 
action, dicyclomine should be avoided in the geriatric population.109
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Special Populations
Not all patients are appropriate candidates for each agent suggested in the ALTO treatment protocol. All medications 
should be administered with thoughtful consideration of patient-specific factors such as age, organ function, comorbidities, 
and other medications being taken.

Geriatric Patients 

Great care should be taken when treating elderly patients. Some of the therapies suggested may be inappropriate for use 
in this vulnerable population, including dicyclomine, haloperidol, diphenhydramine, and muscle relaxants. The Beers 
Criteria list is a well-established resource that should be consulted when making treatment decisions for patients older 
than 65 years.109 When possible, consider prescribing topical agents instead of oral or intravenous drugs. Also consider 
recommending heat, massage, and physical therapy on discharge for musculoskeletal pain.

Renal Dysfunction 

Not all ALTO agents are safe for patients with renal dysfunction, particularly NSAIDs. In patients who cannot receive 
systemic NSAIDs, consider prescribing topical agents such as diclofenac gel or patches.

Heart Failure 

Not all ALTO agents are recommended for use in patients with heart failure, particularly steroids and NSAIDs. For patients 
in whom these medications should be avoided, consider prescribing topical alternatives.

Pregnant Patients

Pregnant women should be excluded from the ALTO protocol. Many of these agents are contraindicated in pregnancy, 
including haloperidol, NSAIDs, and valproic acid.

Pediatric Patients

Do not use the ALTO protocol when managing children younger than 15 years or less than 40 kg. Although ALTO principles 
are applicable to the pediatric population, precautions should be considered and agents must be dosed appropriately.

PRACTICE RECOMMENDATIONS

Note: Many of the recommendations in the following section are based on the ALTO clinical model. A full discussion of 
each drug and procedure is beyond the scope of these guidelines. Appropriate references are listed, however. (See Figure 5 
for specific treatment pathways by indication.)

1. All emergency departments should implement ALTO programs and provide opioid-free pain treatment pathways 
for the following conditions (see Appendix 1):
a. Acute on chronic opioid-tolerant radicular lower back pain
b. Opioid-naive musculoskeletal pain
c. Migraine or recurrent primary headache
d. Extremity fracture or joint dislocation
e. Gastroparesis-associated or chronic functional abdominal pain
f.  Renal colic

2. Emergency departments should integrate ALTO into their computerized physician order entry systems to facilitate a 
seamless adoption by clinicians.

3. For musculoskeletal pain, consider a multimodal treatment approach using acetaminophen, NSAIDs, steroids, 
topical medications, trigger-point injections, and (for severe pain) ketamine.

4. For headache and migraine, consider a multimodal treatment approach that includes the administration of 
antiemetic agents, NSAIDs, steroids, valproic acid, magnesium, and triptans. Strongly consider cervical trigger-
point injection.
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5. For pain with a neuropathic component, consider gabapentin.

6. For pain with a tension component, consider a muscle relaxant.

7. For pain caused by renal colic, consider an NSAID, lidocaine infusion, and desmopressin nasal spray.

8. For chronic abdominal pain, consider low doses of haloperidol, diphenhydramine, and lidocaine infusion.

9. For extremity fracture or joint dislocation, consider the immediate use of nitrous oxide and low-dose ketamine while 
setting up for ultrasound-guided regional anesthesia.

10. For arthritic or tendinitis pain, consider an intra-articular steroid/anesthetic injection.

11. Outpatient prescribing patterns should follow ALTO principles by minimizing opioids and utilizing a multimodal 
approach to adequately control pain. (See Appendix 2 for discharge prescribing guidelines.)

FIGURE 5. PAIN PATHWAYS BY INDICATION
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POLICY RECOMMENDATIONS

1.  Hospitals should update institutional guidelines and put policies in place that enable clinicians to order and 
nurses to administer dose-dependent ketamine and IV lidocaine in non-ICU areas. (For more information, 
download the Denver Health policy on Ketamine for Acute Pain in the ED.)

2. Emergency departments are encouraged to assemble an interdisciplinary pain management team that includes 
clinicians, nurses, pharmacists, physical therapists, social workers, and case managers.

3. Reimbursement should be available for any service directly correlated to pain management, the reduction of 
opioid use, and treatment of drug-addicted patients.

Marijuana Use in Chronic Pain

Patients frequently inquire about the use of medical marijuana for the treatment of painful conditions. 
Although a number of studies have been conducted on the drug’s potential role in the treatment 
of chronic pain, results are limited. Most of the trials have been short, and many have focused on 
neuropathic pain resulting from a narrow range of etiologies; fewer than 3,000 patients have been studied.

Marijuana plants are comprised of more than 65 cannabinoids, including tetrahydrocannabinols (THC) 
and cannabidiols (CBD). It is important to note that while studies have shown the effectiveness of treating 
pain with a combination of these two chemicals, more research is needed to identify the positive and 
negative attributes of the remaining active ingredients.110-112

The current scheduling nature of the drug presents several roadblocks for researchers.113,114 While 
previous studies have focused on the use of medical marijuana for alleviating chronic pain, there are 
interesting links between recently enacted state laws and an overall decline in opioid-linked overdoses 
and deaths. According to a study that examined medical marijuana laws and opioid analgesic overdose 
rates from 1999 to 2010, “States with medical cannabis laws had a 24.8% lower mean annual opioid 
overdose mortality rate compared with states without medical cannabis laws.”115

At this time COACEP takes no position on the use of medical marijuana for the control of chronic 
pain, and recommends that emergency physicians refrain from prescribing or advocating its use until 
definitive studies have been conducted.

https://drive.google.com/file/d/0BxSkXXc496q6VFlJbE5ZVmZ4LUE/view
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Appendix 1. ALTO Protocols and References

Musculoskeletal Pain
Note: This includes sprains, strains, or opioid-naïve lower back pain, acute neck, joint and soft tissue pain; rotator cuff 
tendonitis, arthritis of knee, lateral epicondylitis, greater trochanteric bursitis, biceps tendonitis, etc. Acute on chronic 
radicular lower back pain (opioid tolerant) can be approached in a similar manner.

NON-IV TREATMENT OPTIONS

• Acetaminophen 1,000 mg PO

• NSAID: ibuprofen 600 mg PO OR ketorolac 15 mg IV/30 mg IM 

• Muscle relaxant: cyclobenzaprine 5 mg PO OR diazepam 5 mg PO

• Intranasal ketamine 50 mg

• Trigger-point injection with 1-2 mL of lidocaine 1%

• Gabapentin 300-600 mg (neuropathic component of pain)

• Lidocaine 5% patch to most painful area (max 3 patches); instruct patient to remove after 12 hours

IV TREATMENT OPTIONS

• Dexamethasone 8 mg IV 

• Diazepam 5 mg IV

• Ketamine 0.1-0.3 mg/kg IV infusion over 10 min (0.1 mg/kg/hr drip)

Headache/Migraine
Note: The American Academy of Neurology and the American Headache Society do not recommend opioids except in 
extraordinary cases in which other agents are contraindicated (eg, pregnancy, etc.) Numerous studies reveal that opioids 
are not as effective as standard treatments for the management of headaches, and can render acute migraine medications 
less efficacious (eg, triptans). Opioid use can, in fact, promote chronic migraine and medication overuse headaches, and 
increase anxiety, disability, and depression in patients who suffer from migraine pain.

IMMEDIATE/FIRST-LINE THERAPY

• 1 L 0.9% NS bolus PLUS high-flow oxygen

• Dexamethasone 8 mg IV

• Ketorolac 15 mg IV

• Metoclopramide 10 mg IV

• Cervical or trapezius trigger-point injection with 1-2 mL lidocaine 1%

ALTERNATIVES

• Acetaminophen 1,000 mg PO PLUS ibuprofen 600 mg PO

• Promethazine 12.5 mg PO/IV OR prochlorperazine 10 mg PO/IV 

• Sumatriptan 6 mg subcutaneous injection 

• Magnesium 1 gm IV over 60 min 

• Valproic acid 500 mg/50 mL normal saline over 30 min 
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• Haloperidol 2.5-5 mg IV over 5 min

• If tension component:

— Cyclobenzaprine 5 mg OR diazepam 5 mg PO/IV

— Trigger-point injection (see above)

— Lidocaine 5% patch

• If <50% pain relief is achieved, consider placing patient in the observation unit and consulting neurology.

Renal Colic
IMMEDIATE/FIRST-LINE THERAPY

• Ketorolac 15 mg IV

• Acetaminophen 1,000 mg PO

• 1 L 0.9% normal saline bolus

SECOND-LINE IV THERAPY

• Lidocaine 1.5 mg/kg IV in 100 mL normal saline over 10 min (max 200 mg)

ALTERNATIVES

• Desmopressin acetate (DDAVP) 40 mcg IN

• Ketamine 50 mg IN

Extremity Fracture or Joint Dislocation
Note: The following strategies present an opportunity to address pain quickly and without the need for IV access.

• Focused nonsedating pain control

• Long-lasting relief for fracture pain

• Short-acting relief for joint reduction

• Proximal blocks (eg, brachial plexus)

• Distal blocks (eg, ulnar nerve)

• Immediate therapy (while setting up for block):

— Ketamine intranasal 0.5 mg/kg (concentration 100 mg/mL); (max dose 50 mg; max volume per nare 1 mL)

— Nitrous oxide titrated up to 70%

— Acetaminophen 1,000 mg PO

• Followed by ultrasound-guided regional anesthesia:

— Joint dislocation: lidocaine 0.5% perineural infiltration (max 5 mg/kg)

— Extremity fracture: lidocaine 0.5% perineural infiltration (max 5 mg/kg)

• Discharge medications:

—  Acetaminophen 1,000 mg PO every 4-6 hrs PLUS naprosyn 500 mg PO every 12 hrs



33

Gastroparesis-Associated/Chronic Abdominal Pain

IMMEDIATE/FIRST-LINE THERAPY

• Metoclopramide 10 mg IV

• Prochlorperazine 10 mg IV

• Diphenhydramine 25 mg IV

• Dicyclomine 20 mg PO/IM

ALTERNATIVE OPTIONS

• Haloperidol 2.5 mg IV

• Lidocaine 1.5 mg/kg in 100 mL normal saline over 10 min (max 200 mg)

• Ketamine 0.1-0.3 mg/kg IV infusion over 10 min (0.1 mg/kg/hr until pain is tolerable)



34

Appendix 2. ALTO Prescribing Guide for Discharge

Headache139,140

FOR ACUTE ATTACKS

• Sumatriptan 100 mg PO

• Acetaminophen/aspirin/caffeine (Excedrin Migraine) PO every 6 hours OR  acetaminophen 1,000 mg every 6 hours

• Dihydroergotamine mesylate 2 mg nasal spray

• Naproxen 500-550 mg 2x/day OR ibuprofen 600 mg PO every 6 hours

• Metoclopramide 10 mg PO every 6 hours

FOR PREVENTION

• Propranolol 40 mg PO 2x/day

• Divalproex DR 250 mg PO 2x/day OR extended release 500 mg PO daily

• Topiramate 25 mg PO at bedtime

• Magnesium supplementation 600 mg PO daily

Sore Throat
• Ibuprofen 600 mg PO every 6 hours

• Acetaminophen 1,000 mg PO every 6 hours

• Dexamethasone 10 mg PO once

• Viscous lidocaine

Fibromyalgia141,142

• Cardiovascular exercise

• Strength training

• Massage therapy

• Amitriptyline 10 mg PO at bedtime

• Cyclobenzaprine 10 mg PO every 8 hours

• Pregabalin 75 mg PO 2x/day

Uncomplicated Neck Pain143

• Acetaminophen 1,000 mg PO every 6 hours

• Ibuprofen 600 mg PO every 6 hours

• Cyclobenzaprine 5 mg PO every 8 hours

• Physical therapy

• Lidocaine 5% transdermal patch every 24 hours (remove after 12 hours)

Uncomplicated Back Pain144,145

• Acetaminophen 1,000 mg PO every 6 hours

• Ibuprofen 600 mg PO every 6 hours
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• Lidocaine 5% transdermal patch every 24 hours (remove after 12 hours)

• Diclofenac 1.3% transdermal patch 2x/day OR diclofenac 1% gel 4 g 4x/day as needed 

• Cyclobenzaprine 5 mg PO 3x/day

• Heat

• Physical therapy

• Exercise program

Simple Sprains146

• Immobilization

• Ice

• Ibuprofen 600 mg PO every 6 hours

• Acetaminophen 1,000 mg PO every 6 hours

• Diclofenac 1.3% transdermal patch 2x/day OR diclofenac 1% gel 4 g 4x/day as needed  

Contusions147

• Compression

• Ice

• Ibuprofen 600 mg PO every 6 hours

• Acetaminophen 1,000 mg PO every 6 hours

• Lidoderm 5% patch transdermal patch every 24 hours (remove after 12 hours)

Nontraumatic Tooth Pain148

• Ibuprofen 600 mg PO every 6 hours PLUS acetaminophen 1,000 mg PO every 6 hours

Osteoarthritis149

• Diclofenac 50 mg PO every 8 hours OR naproxen 500 mg PO 2x/day OR celecoxib 200 mg daily

• Diclofenac 1.3% transdermal patch 2x/day OR diclofenac 1% gel 4 g 4x/day as needed  

Undifferentiated Abdominal Pain
• Dicyclomine  20 mg PO every 6 hours

• Ibuprofen 600 mg PO every 6 hours

• Acetaminophen 1,000 mg PO every 6 hours

• Metoclopramide 10 mg PO every 6 hours

• Prochlorperazine 10 mg PO every 6 hours

Neuropathic Pain
• Gabapentin 300 mg PO at bedtime

• Amitriptyline 25 mg PO at bedtime

• Pregabalin 75 mg PO 2x/day
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