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Background and initial considerations:  

Back pain is one of the most common presenting complaints 
to the primary care physician.1 Over 80% of individuals will 
experience back pain sometime during their life.2 In 20% to 
30% of individuals, low back pain will persist at one year. 
This evidence-based review is intended to help guide the 
primary care physician through the clinical management of 
back pain. Subspecialty referrals, imaging, and therapies are 
addressed below.3

Step one in the evaluation of back pain is a thorough 
history, emphasizing the situations listed below that require 
urgent intervention, and physical exam, focusing on 
neurologic and functional impairments.  Patient education 
should begin at the first evaluation.

Situations requiring urgent or special 
evaluation:  

Urgent surgical evaluation is needed for less than one percent 
of cases seen in primary care, but these must not be missed.  
The relatively short list of conditions that warrant urgent 
evaluation include the following:  active cancer, IV drug use, 
urinary retention, saddle anesthesia, loss of anal sphincter 
tone, major motor weakness, or fever.  

In patients with neck pain, urgent imaging and referral is 
indicated for significant upper or lower extremity weakness 
or muscle atrophy, or other new neurologic deficits. When 
present, strongly consider urgent spine MRI and plain 

radiographic films (preferably standing) along with surgery 
and/or neurology referral(s).4

Radicular pain that is unrelenting and unresponsive to initial 
management should prompt the consideration of physical 
therapy referral. Lower back pain that has been present for 
more than three months should be evaluated with lumbar 
spine films. Imaging is primarily looking for three broad 
categories of pathology: 

• Osteoporosis, which would prompt consideration of medical 
management

• Findings consistent with cancer, with referral to surgery and 
or oncology 

• Spondylolisthesis or scoliosis, with resultant engagement of 
physical therapy

If imaging is normal or shows only expected degenerative 
changes, the clinical approach outlined below can be 
followed.5

Ongoing back pain management, practical 
guide:  

Step two in management begins with ongoing education 
and reassurance accompanied by one or more of non-surgical 
treatment modalities. Each intervention listed in Table 1 has 
low to moderate levels of evidence supporting the efficacy in 
the treatment of low back pain. All have a low risk of adverse 
events.6,7,8

(continued on page 2)
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Table 1: Non-surgical therapies for Acute Low Back Pain 
(ALBP) or Chronic Low Back Pain (CLBP)

Non-surgical therapies ALBP CLBP
Exercise 
Local heat 
Massage 
Acupuncture  
Spinal manipulation  
Mindfulness 
Tai Chi 
Cognitive behavioral 
therapy



Yoga 
Multidisciplinary 
rehabilitation



Shared decision making will help to identify the intervention 
best suited for each patient. The biggest barriers to practical 
implementation of these therapies is access to providers 
of the alternative, conservative approaches and insurance 
coverage.9 Work to develop a list of providers your clinic can 
work with to provide these services.

Step three in management of patients with back pain 
is to add pharmaceutical agents. NSAIDs at the lowest 
effective doses are the preferred agents.  Acetaminophen 
has been shown to not be effective in the treatment of low 
back pain. Tramadol for short term use can be tried when 
NSAIDs fail. Long-term opioid use, including tramadol, is 
not recommended.10 In some circumstances, the addition of 
NSAIDS may appropriately be added along with the non-
surgical treatments mentioned in Step Two.  

Step four in management involves referral to physical 
therapy for active therapy and a home exercise program. 
Should PT not be sufficient, physiatry or conservative 
pain management specialty referral should be engaged. 
Consideration of an MRI before or after the evaluation and 
treatment may be indicated. The primary care physician team 
should track the patient’s progress through these evaluations 
and continue to provide education and coaching to the 
patient.

Step five:  Should PT and physiatry not resolve the pain 
the patient may benefit from epidural injections and/or 
surgical evaluation. Epidural injections tend to have only 
short term benefit, but may allow a bridge to recovery or 
to surgical intervention. Some trials have shown patients 
undergoing epidural steroid injections to have worse long 
term outcomes.11 Specific indications for epidural injections 
include acute disk herniation with refractory radicular pain, 
degenerative disease with foraminal stenosis and refractory 

radicular pain, and palliative pain control in non-surgical 
candidates.  

Surgical treatment of low back pain still lacks well designed 
long term outcomes studies. There is data that in carefully 
selected patients surgical treatment can be of benefit, 
particularly patients with severe lumbar spinal stenosis with 
refractory symptoms.12 The utility of lumbar fusion in addition 
to laminectomy is in question13 There is no dispute that 
surgical intervention can have frequent complications and 
additional surgeries with complications occurring in 10- 24% 
of cases.14

Summary:  The initial history and physical exam allows 
selection of patients appropriate for urgent referral or for 
the vast majority of patients to begin conservative, non-
surgical treatments. Create a network of conservative 
alternative therapies available to your patients. Understand 
the treatment philosophy and surgical options utilized by the 
surgeons to whom you refer and assure those practices are 
consistent with what is best for your patients.  
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The New Oral Tetracyclines: Do they provide value?
In the last several years, two new oral tetracyclines (TCN) have been approved for use in the United States: 
omadacycline and sarecycline.  

Omadacycline is an extended spectrum TCN with proven efficacy in treatment of community acquired pneumonia 
(CAP), skin and soft tissue infections (SSTI), and intra-abdominal infections (IAI).15 It is effective for complex infections in 
hospitalized patients.16 However, omadacycline may also have a role in treating CAP or SSTI in observation patients or 
outpatients. Of note, the omadacycline treatment arm of a CAP treatment trial exhibited increased mortality relative to 
other antibiotics.17 Omadacycline is available for intravenous or oral administration, and treatment can be initiated as an 
infusion with a rapid change to the oral route. The economic justification for the high price of omadacycline is avoided 
hospital days with a more rapid transition to outpatient therapy. A treatment course of omadacycline is just under $4000.

Sarecycline is a niche TCN approved exclusively for the treatment of the inflammatory lesions of non-nodular, moderate to 
severe acne vulgaris in patients over nine years of age (see table).18 Sarecycline is an expensive orally administered agent 
with a relatively limited therapeutic success in the treatment of acne vulgaris. There are no available data comparing 
outcomes in treating acne with doxycycline vs sarecycline. The yearly cost is over $10,000. 

All tetracyclines, including these new agents, are bacteriostatic, meaning they prevent bacterial replication. This static 
activity can adversely affect the bacteriocidal activity of other antibiotics administered in conjunction with tetracyclines. For 
example, the addition of tetracyclines to penicillins has resulted in worse outcomes. Many tetracyclines have the potential 
of permanently staining developing teeth and should be avoided in children under the age of eight years. Tetracyclines 
all maintain activity against atypical organisms and in some instances they are the best treatment option (e.g., Rickettsia 
rickettsia the causative agent for Rocky Mountain Spotted Fever).  

In summary, omadacycline retains the coverage common to all tetracyclines but offers greater efficacy against resistant 
gram negative and gram positive organisms. It has potential application in both inpatient and outpatient settings for CAP 
and SSTI. Currently, its high cost limits its application in the general population. Sarecycline is extremely expensive and 
has only modest treatment success for treatment of the inflammatory lesions of non-nodular, moderate to severe acne. 
Consider carefully the use of these new agents based on the reports of increased mortality associated with the use of 
omadacycline, treatment failures, higher cost and possible interactions with bacteriocidal agents.

Approved Indications, Efficacy and Cost of Select Tetracyclines

Approved indications Clinical efficacy (sensitive in vitro)

CAP SSTI IAI Acne Atypicals VRE MSSA MRSA RGNR cost/day 
($)

Omadacycline Yes Yes No No Yes Yes Yes Yes Yes 475

Sarecycline No No No Yes na na na na na 30

Doxycycline Yes Yes No Yes Yes No Yes No No 4

Atypicals – refers to the broad array of organisms (eg, Parasites, Rickettsia species, Mycoplasma ); VRE – Vancomycin 
Resistant Enterococci; MSSA – Methicillin Sensitive Staphylococcus; MRSA – Methicillin Resistant Staphylococcus; RGNR – 
Resistant gram-negative rods; na – not available
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Comparison of Harms, 
Advantages, and Costs from 
Hematuria Guidelines

As many as two million Americans are referred to urologists 
annually for a finding of gross or microscopic hematuria.19 
Although several guidelines address the clinical evaluation of 
urinary tract cancers when hematuria is present, 20, 21, 22, 23, 24 
each guideline varies in terms of the recommended testing 
modalities (cystoscopy, ultrasonography, computed tomography 
[CT] urography) and the risk factors that warrant testing. The 
Table lists five guidelines, ordered from least aggressive testing 
recommendations (Dutch, top) to most aggressive (American 
Urologic Association [AUA], bottom). The Dutch guidelines, for 
example, recommend cystoscopy and ultrasonography as the 
initial evaluation for hematuria, but only in patients 50 years of 
age and older, whereas the AUA guidelines endorse uniform 
cystoscopy and CT evaluations for patients with hematuria aged 
35 years and older.

Georgieva and colleagues 25 conducted a microsimulation 
that compared the potential advantages, harms, and costs 
of the five guidelines listed in the Table. The simulation used 
published prospective hematuria cohort studies to model 
data about patient age, sex, cancer risk factors (e.g., smoking 
status and gross hematuria), and prevalence of urinary tract 
cancer (bladder, renal cell carcinoma, and upper-tract urothelial 
carcinoma). The cohort included 100,000 hypothetical patients, 
≥35 years old.

The investigators found that cancer detection rates increased 
in parallel with more aggressive evaluations. But aggressive 
evaluations, especially uniform CT imaging, also led to more 

radiation-induced cancers, more false-positive cancer diagnoses, 
more procedural complications, and higher monetary costs 
per evaluation. The Table provides detailed simulated cancer 
detection rates and potential harms and costs for each published 
guideline. Since the Dutch and Canadian Urologic Association 
guidelines do not include CT as part of the initial evaluation, no 
secondary cancers developed in those cohorts. 

It is helpful to compare the AUA and Kaiser Permanente (KP) 
guidelines as these two are the most frequently used in the US. 
For the simulated population of 100,000 patients, the AUA 
guideline compared to the KP guideline would diagnose an 
additional 48 cancers while causing:
• 467 radiation induced cancers
• 13,000 additional false positive findings
• 3200 additional cases of contrast nephropathy
• Cost to diagnose one additional cancer close to $900,000 

Additionally, the microsimulation cost calculations did not 
include potential downstream costs associated with further 
testing for patients with false-positive diagnoses or with 
potential incidental findings from abdominal and pelvic CT 
scanning. Incidental findings can be seen from abdominal and 
pelvic CT in up to 30% of patients.26

These data suggest that the routine use of CT for all cases of 
microscopic hematuria per the AUA guidelines is both harmful 
and cost-ineffective compared to the more conservative KP 
guideline. The approach to initial testing of patients with 
hematuria should incorporate both the patients’ risk factors 
for cancer as well as potential harms from testing. Based 
on the results of this study, it is reasonable to not perform 
CT urography as an initial screening test for patients with 
microscopic hematuria, especially when they are at low risk of 
cancer.
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Table. Microsimulation estimated cancer detection rates, harms, and costs associated with hematuria guideline recommendations

Guidelines Testing recommendations Cancer 
detection rates

Radiation-
associated 
cancers (n)

False-positives 
(n)

Procedural 
complications1

Cost in millions, 
US dollars

Dutch Cystoscopy and renal ultrasonography for 
patients ≥50 years

92.9% 0 6,452 7,999 $44.3 

Canadian Urologic 
Association

Cystoscopy and renal ultrasonography for 
patients ≥40 years

95.1% 0 6,740 8,344 $46.2 

Kaiser Permanente Cystoscopy and renal ultrasonography only 
with cancer risk factors;2 CT and cystoscopy 
with gross hematuria; no evaluation without 
risk factors

96.3% 108 9,099 9,582 $51.9 

Hematuria Risk 
Index 

Cystoscopy and renal ultrasonography with 
moderate cancer risk; CT and cystoscopy with 
high risk; no evaluation if low risk

96.7% 136 13,811 9.709 $59.8 

American Urologic 
Association 

Cystoscopy and CT for patients ≥35 years 97.7% 575 22,189 17,637 $93.9 

1CT contrast allergy, contrast nephropathy, dysuria, urinary tract infections     
2Smokers, male sex, ≥50 years      
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