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Why Do We Diagnose in Millimeters
But Treat in Inches?
Amy J. Keenum, DO, PharmD, Editor, Osteopathic Family Physician

Sleep disorders and treatment is the lead article for this issue paired with an article on FDA approved
medications for the treatment of obesity. The editors decided on the pairing due to the common nature
of obstructive sleep apnea and obesity as the most common cause of the most frequently diagnosed
hypersomnolent sleep disorder. This article makes a point that there are many other causes of sleepiness.
As history is a key to any diagnosis consider a referral to a sleep medicine physician rather that directly to a
sleep laboratory. Many times a diagnosis may be made by history alone or in other scenarios knowledge of
the patient history may aid in the evaluation of the polysomnogram if ordered. Often the polysomnogram
without significant sleep apnea will still yield a diagnosis if one knows the patient’s habits, work schedule,
medicines, etc. and can interpret the study with that additional light. A brief review and treatment of
insomnia, commonly treated in family medicine is a helpful section of this article.

Family physicians have the option of completing further education and sleep boards without pediatric or
internal medicine boards. It is one of the few areas of specialty medicine that is open to family physicians.

Otitis media is a common diagnosis in family medicine. Antibiotic choice and pain relief are discussed but the
idea of no antibiotic was only briefly mentioned. High dose amoxicillin remains the treatment for mainstay of
antibiotic treatment.

A nicely written review of the assessment and treatment of leg length discrepancy is included in this edition.
It left me with one question. Why do we diagnose in millimeters but treat in inches? Did researchers determine
the length data and the clinicians the treatment units?

We have included two clinical images with discussion. Both depict painful skin lesions, their diagnosis and
treatment.

1877-5773X/$ - see front matter. © 2016 ACOFP. All rights reserved.
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FROM THE PRESIDENT’S DESK

2016 - 2017 ACOFP President

In the previous Issue of Osteopathic Family Physician, we looked
at the new CMS category of Clinical Practice Improvement Activi-
ties (CPIA’s). Since that issue, CMS has released the final payment
Rule for 2017 and beyond. This article contains information from
the Final Rule (MACRA), released October 14, 2016.

Advancing Care Information, in combination with Quality Re-
porting, Resource Use, and CPIA's , comprises the EP’s Compos-
ite Performance Score (CPS). After further analysis by CMS, they
arrive at the Payment Modifier for each EP based on the annual
performance measures. The modifier will either be an incentive
payment on top of the Physician Fee Schedule (PFS) amount, or a
penalty against the PFS amount for your Medicare patients (this
does not include Medicare Advantage or Medicare Shared Savings
Patients).!

“Advancing Care Information” was previously called “Meaningful
Use!” In short, it requires an EMR and compliance with the
switch to Electronic Medical Records for your practice. The new
“Advancing Care Information” category provides a list of mea-
sures for physicians to attest to. The attestation of the measures
is done via a CMS website. To have a link for the site for 2016
attestation sent to you, contact Debbie Sarason*

ACI will be worth 25% of your Performance Score. Please see
below for the other categories and their percentages.

To qualify for meeting ACI, you need to complete activities for a
base score of 50 points. You do this by completing and attesting to
11 measures.

TABLE 1:

The Four CMS Categories Used to Determine an EP’s Composite
Performance Score?

Payment Readine$$, Part Il: Advancing Care Information

Larry W. Anderson, DO, FACOFP dist.

Base points - 50: Physicians/EP’s must conduct a “security risk
analysis” under the privacy requirement to receive these.® If you
would like a summary of what is required by CMS, please contact
Debbie Sarason.*

In addition, 80 points can be obtained by attesting to some or all of
the “High-Priority” measures below:

e Protect patient health information
e Electronic prescribing

e Provide patient access to view, download, and
transmit information

e Patient access to health information

e Send electronic summary of care record in
transitions of care

e Incorporate electronic summary of care record in
transitions of care

e Conduct clinical information reconciliation

e Submit data to an immunization registry (this would be a
registry which is specific to the state you practice in)

e Submit datato a public health registry

To fully meet the ACI category for CMS, you need a total of 100
points. If you score less than 100 points, the 25% of the CPS score
goes down proportionately.! The good news is that it is not an
“all-or-nothing” category, as it was in previous years.

Measurements

2017 - Percentage of CMS
Composite Performance Score

Possible Point Score

Quality Reporting
Resource Use
Advancing Care Information (Previously Meaningful Use)

Clinical Practice Improvement Activities

N/A for 2017 - Benchmark Year

60% 100 points
No points for 2017

25% 100 points

15% 60 points

From the American College of Osteopathic Family Physicians.
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The CMS EHR Registration and Attestation System is available for you
to report ACI measures now. You only need to report for a contiguous
90-day period for 2016. To start the process go to: https://www.cms.
gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/
index.html

In the next issue we will complete the review of the “Four Pillars of
Payment” with an overview of “Quality Reporting,” 60% of the CPS,
and “Resource Use,” which will not be counted towards the 2017
Performance Score. It will be a Resource Use “benchmark” for 2017.
This benchmark will be the point of comparison for EP’s performance
in 2018 and beyond.

Look for updates on the “Payment and CMS Policy” webpage under
“Practice Enhancement” on www.acofp.org.

With all the changes to Medicare reporting starting January 1, 2017,
it is the right time to make ACOFP’s Quality Markers 7.0™ part of your
practice stabilization plan. ACOFP offers this population health and
quality reporting platform at a significant Member Service discount.
ACOFP’s Quality Markers can also help Family Physicians qualify
for points towards CMS’ “Clinical Practice Improvement Activities.”
View your patient outcomes data like CMS does, improve quality,
insure timely reporting, and gain incentives, rather than non-reporting
penalties.

Sincerely,
o Wl Gclusess o faeet in 7

Larry W. Anderson, DO, FACOFP dist.
ACOFP President

REFERENCES

1. www.cms.gov Accessed on September 29,2016

2. Mullins, Amy. “Medicare Payment Reform: Making Sense of MACRA.” Family
Practice Management, March-April 2016; 23(2); 12-15

3. CMS eHealth University. Medicare and Medicaid HER Incentive Programs:
Security Risk Analysis Tipsheet. Accessed September 29, 2016.

*Debbie Sarason
ACOFP Manager of Practice Enhancement & Quality Reporting
debbies@acofp.org | 847-952-5523

ACOFP QUALITY MARKERS

With all the changes to Medicare/CMS reporting starting January 1, 2017, it is the right time to make ACOFP’s Quality Markers
7.0™ part of your practice stabilization plan. ACOFP offers this population health and quality reporting platform at a significant
Member Service discount. ACOFP’s Quality Markers can also help Family Physicians qualify for points towards CMS’ “Clinical
Practice Improvement Activities.” Streamline CMS requirements and potentially gain incentives with ACOFP’s Quality Markers.

For any questions or for more information, please contact Debbie Sarason, ACOFP Manager of Practice Enhancement &
Quality Reporting at debbies@acofp.org or call 847-952-5523.
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REVIEW ARTICLE

Obesity Pharmacotherapy: Present & Future

Luis Liu Perez, DO

Medical Director, Weight Management and Nutrition Clinic at Firelands Regional Medical Center

Keywords:

Obesity is a common, serious problem affecting many patients in every osteopathic family physi-

cian’s practice and is also quickly becoming a pressing public health concern. The proper treatment

Obesity

Pharmacotherapy

of the obese patient rests on three pillars: proper nutrition, increased physical activity, and behav-
ioral modification. Pharmacotherapy is an option to be considered in patients that don’t respond

adequately to a sensible treatment regimen targeting the above three elements. This article will re-

Disease Prevention &
Wellness

INTRODUCTION

Obesity is a common, serious problem affecting many patients
in every family physician’s practice. It is also quickly becoming a
pressing public health concern, and imposes a tremendous eco-
nomic burden on society. The Centers for Disease Control and
Prevention reports that more than one-third of U.S. adults are
obese (defined as a body mass index >30), and the estimated an-
nual medical cost of obesity in 2008 was $147 billion dollars.t

As a complex, multifactorial disease, obesity is very challenging to
treat, particularly in the setting of a busy primary care practice. A
multidisciplinary approach is often needed to tackle the challenge
of the obese patient, with the help of behavioral counselors, dieti-
tians, and physical therapists. One cannot effectively treat obesity
unless the condition is considered in the context of the whole pa-
tient (an “obese patient” instead of “obesity”). All aspects of the
patient need to be addressed: mind, body, and spirit, as well as the
patient’s socioeconomic environment. By adopting a holistic ap-
proach to the care of the obese patient, family physicians are well-
positioned to be at the forefront of medical bariatrics.

The proper treatment of the obese patient rests on three pillars:
proper nutrition, increased physical activity, and behavioral modi-
fication.?® Pharmacotherapy is an option to be considered in pa-
tients that don’t respond adequately to a sensible treatment regi-
men targeting the above three elements. This article will review
current approved medications for the treatment of the obese pa-
tient, and briefly discuss some options that might be available in
the future.

PRESENT THERAPIES

Currently there are several approved medications for short and
long-term management of the obese patient. As mentioned previ-
ously, these medications are not to be used as monotherapy, but
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view current approved short and long-term medications for the treatment of the obese patient, and
briefly discuss some options that might be available in the future.

should only be considered as adjunctive treatment in patients that
don’t respond adequately to a proper diet and exercise regimen.
The obese patient should be required to continue with diet, exer-
cise, and behavior modification efforts while under treatment with
one of these medications. Table 1 (pages 14 & 15) provides a sum-
mary of all the medications discussed in this review.

SHORT-TERM MEDICATIONS

Sympathomimetic medications available for short-term treatment
of the obese patient include phentermine, diethylpropion, and
benzphetamine.**>¢ It’s important for the physician to ensure he’s
complying with state laws when prescribing any of these medica-
tions, as many states have specific laws regulating the use of these
agents. Phentermine and diethylpropion are schedule IV con-
trolled substances, and benzphetamine is a schedule I1l controlled
substance.

These medications act as appetite suppressants by stimulating
the hypothalamus to release norepinephrine in the central ner-
vous system. Phentermine has been shown to promote an average
weight loss of about 8%.” They are available as once-daily doses,
preferably to be taken in the morning to avoid insomnia. They
are approved for short-term use only, typically no longer than 12
weeks, and only on patients with a BMI 2 30, or with BMI 2 27 with
medical comorbidities (such as hypertension or diabetes). Once
the medication is started, the physician should reassess the patient
in 4 weeks and decide if response is adequate to justify continuing
the medication.

Sympathomimetics should be avoided in patients with heart
disease or uncontrolled hypertension. In patients with well-
controlled hypertension, blood pressure should be monitored
frequently. These agents should also be avoided in patients with
severe psychiatric disease or a history of drug/substance abuse,
pulmonary hypertension, hyperthyroidism, or glaucoma. If the
patient has started taking monoamine oxidase inhibitors, 14 days
should elapse prior to starting a sympathomimetic.
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These agents are absolutely contraindicated in pregnancy, and ap-
propriate contraception needs to be in place prior to prescribing
these medications to women of child-bearing age. The prescribing
physician should consider documenting a negative pregnancy test
prior to prescribing these agents.

Most common adverse reactions include palpitations, tachycardia,
tremors, insomnia, and hypertension.

These agents are among the most affordable for patients. They
also carry the advantage that patients are not allowed to take
these medications long-term, making them ideal as adjunctive
treatment, forcing the patient to eventually rely on lifestyle chang-
es for long-term weight loss.

LONG-TERM MEDICATIONS

Long-term medications are available for those patients with a
BMI = 30 (or with BMI > 27 with medical comorbidities) who
might need a longer course of treatment to achieve their weight
loss goals. Although these agents are approved for treatment
courses that exceed those of sympathomimetics, prudent use of
these agents is still recommended. Patients should not rely solely
on long-term weight loss medications and need to eventually mod-
ify their lifestyle and habits in order to continue to lose weight or
to maintain their current weight. Physicians need to engage in a
holistic treatment plan with their patients in order to avoid reli-
ance on long-term pharmacotherapeutic agents for weight loss.
No pill can take the place of proper nutrition, increased physical
activity, and behavioral modification.

Orlistat, a pancreatic lipase inhibitor, stimulates weight loss by in-
hibiting the absorption of dietary fats,® and has been shown to pro-
mote a 10% weight loss.” Due to its minimal systemic absorption,
this is the safest of all weight loss medications, and is also available
over-the-counter without a prescription. At the recommended
dose of 120mg three times daily prior to meals, this agent can in-
hibit absorption of dietary fats by approximately 30%. Orlistat is
contraindicated in patients with chronic malabsorption syndromes
or cholestasis. It's recommended that patients take a multivitamin
due to the possibility of reduced absorption of fat-soluble vitamins
while taking orlistat. Most common adverse reactions experienced
are oily spotting, flatulence, and fecal urgency. Although this medi-
cation is the safest and is also available without a prescription, its
use is limited due to the adverse effects patients experience.

Phentermine/topiramate, a combination agent approved in 2012,
stimulates weight loss by the combined action of low-dose
extended release phentermine, and the anorexiant effects of
topiramate,* and has been shown to promote an average 10.5%
weight loss,'* making this combination agent the most effec-
tive weight loss medication currently available. This medication
should be started at the lowest dose of 3.75mg/23mg for 14 days,
then increased to the usual daily dose of 7.5mg/46mg. If after
12 weeks of treatment the patient has not lost at least 3% of
body weight, the treating physician may choose to discontinue
the medication or to increase the dose first to 11.25mg/69mg
for 14 days and then to the maximum dose of 15mg/92mg. The
medication should be tapered off and discontinued if the pa-
tient does not achieve at least 5% weight loss after 12 weeks of
treatment at the maximum dose. This agent is contraindicated in
pregnancy, or those patients with glaucoma, hyperthyroidism, or

within 14 days of starting a monoamine oxidase inhibitor. Most
common adverse reactions are paresthesias, dizziness, dysgeusia,
insomnia, constipation, and dry mouth.

Naltrexone/bupropion is another combination agent available. It
stimulates weight loss by affecting the appetite regulatory cen-
ter of the hypothalamus, as well as the mesolimbic dopamine re-
ward system. Naltrexone is an opioid antagonist, and bupropion
is a weak inhibitor of dopamine and norepinephrine reuptake. The
exact neurochemical effects of this drug combination that lead to
weight loss are not fully understood.'? Patients can expect an av-
erage of 7% weight loss.*® Its typical daily dosage is 2 tablets of
8mg/90mg twice daily, but this dose should be arrived at after a
slow titration period. This medication should not be used in preg-
nancy, uncontrolled hypertension, seizure disorder, or within 14
days of taking monoamine oxidase inhibitors. Because of the na-
Itrexone component, this agent should also be avoided in patients
taking opioids for chronic pain. Most common adverse reactions
are nausea, constipation, headache, vomiting, dizziness, insomnia,
and dry mouth. This combination agent carries a black box warn-
ing due to a risk of increased suicidal thoughts and behaviors, and
increased risk of neuropsychiatric reactions.

Lorcaserin, aserotonin 2C receptor agonist, has an unknown mech-
anism of action, but is believed to stimulate weight loss by promot-
ing satiety.* It has been shown to promote an average 6% weight
loss.?® It's dosed at 10mg twice daily. Response to therapy should
be evaluated by week 12, and lorcaserin should be discontinued
if the patient has not lost at least 5% body weight. This agent is
contraindicated in pregnancy. Patients taking other serotonergic
drugs, should be advised on the possibility of serotonin syndrome
while on this agent. Previous medications in this class (i.e. fenflu-
ramine) affected the 5-HT2B receptors in the heart, which caused
valvular issues. Lorcaserin is selective for the 5-HT2C receptor,
which is not present in the heart. However, patients should be
monitored for the development of new heart murmurs while on
this medication. Its use should be avoided in patients that have val-
vular heart disease or congestive heart failure. Most common ad-
verse effects are headache, dizziness, fatigue, nausea, dry mouth,
and constipation

Liraglutide, the most recent agent to be approved for weight loss,
is an injectable glucagon-like peptide-1 (GLP-1) receptor agonist.
It stimulates weight loss by affecting appetite regulation areas in
the brain and slowing gastric emptying,'¢ and has been shown to
promote a 6-10% weight loss.'” It’s started at 0.6mg daily, and the
dose is increased weekly until the maximum daily dose of 3mg is
achieved. This medication should be discontinued if the patient
has not lost at least 4% body weight after 16 weeks of treatment.
Liraglutide is contraindicated in patients with a personal or fam-
ily history of medullary thyroid carcinoma or Multiple Endocrine
Neoplasia syndrome type 2, for which it carries a Black Box warn-
ing. There is also a risk of developing pancreatitis with this prod-
uct. It should not be used in patients taking insulin or other GLP-1
receptor agonists. Most common adverse reactions are nausea,
hypoglycemia, gastrointestinal upset, and headaches.

FUTURE THERAPIES

Two future therapies in development are worth mentioning:
beloranib and fecal microbiota transplantation.
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TABLE 1:
Drug Name Mechani £ Acti Average Contraindicati
(approximate monthly cost) echanism or Action Weight Loss ontraindications
. Heart disease Glaucoma
Phentermine ($36.99) U trofled h rensi ¥ thvroidi
ncontrolle ertension erthyroidism
Diethylpropion ($49.19) Appetite suppressant 8% ) P ypertiy
. History of drug abuse Pregnancy
Benzphetamine ($140.89) )
Pulmonary hypertension
Orli $56-$173 P icLi Inhibi 10% Cholestasis
rlistat ( - ) ancreatic Lipase Inhibitor ° Chronic Malabsorption Syndromes
. . Pregnancy
Phentermine / Topiramate .
Appetite suppressant 10.5% Glaucoma
($100.89 - $276.99) -
Hyperthyroidism
. Affects appetite regulatory Pregnancy
Naltrexone / Bupropion .
center of the hypothalamus & 7% Uncontrolled Hypertension
($230) _ . .
mesolimbic reward system Seizure Disorder
Pregnancy
Lorcaserin ($170.75) Promotes satiety 6% Valvular heart disease
Congestive heart failure
Affects appetite regulation Personal/family history of medullary
Liraglutide ($1231.64) areas in the brain & 6-10% . )
) ) thyroid carcinoma MEN type 2
slows down gastric emptying
Beloranib, an agent developed as a novel, first-in-class obesity CONCLUSION

therapy, is an inhibitor of methionine aminopeptidase 2 (MetAP2).
It works by affecting the way the body metabolizes fat. This medi-
cation is currently being tested to treat Prader-Willi syndrome
with plans to eventually have approval for severe and complicated
obesity as well as obesity due to hypothalamic injury.’®* During
Phase 1b studies, the drug demonstrated impressive weight loss,
averaging about 2Lb per week. During its Phase 3 trials for treat-
ment of Prader-Willi syndrome the drug was placed on complete
clinical hold by the Food and Drug Administration (FDA) due to se-
rious thromboembolic events leading to death in two study partici-
pants.? At the time of publication, it is unclear whether this agent
will make it to routine clinical practice.

Fecal microbiota transplantation (FMT) is a fascinating, possible
future adjunctive therapy in the treatment of obesity. A complete
explanation of the role of the human intestinal microbiome in obe-
sity is beyond the scope of this review article. The basic premise
of FMT is that the human intestinal microbiome affects several of
our body'’s processes, and an imbalance in the microbiome compo-
sition is associated with certain diseases (including obesity). With
the introduction of donor feces into the patient’s intestine, this
balance can be restored or altered in order to effect weight loss.?°
This treatment is under investigation and is not FDA approved for
weight loss. Currently the FDA only allows the use of FMT for
treatment of recurrent C-difficile infections,?* although not many
institutions are capable of performing the procedure.

There are currently multiple medication options for the treat-
ment of the obese patient, each with a unique mechanism of ac-
tion and side-effect profile. The osteopathic physician is encour-
aged to consider these as adjunctive treatment in patients that are
not successful in losing weight with a regimen of proper nutrition,
increased physical activity, and behavioral modification. Consid-
eration should be given to the cost of the medications and their
insurance coverage, their contraindications and side effects, and
the motivation of the patient to continue with their non-pharma-
cologic regimen, as these medications do not replace a holistic,
multidisciplinary approach to the treatment of the obese patient.
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REVIEW ARTICLE

An Update on Obstructive Sleep Apnea

Anthony Leazzo, DO, FAAP, FAOASM

Keywords: Obstructive sleep apnea has become much more prevalent and is now considered the third most common
. respiratory condition affecting approximately 20 million Americans and an estimated 100 million people
Obstructive worldwide. It affects men, women and children alike. Obesity is thought to be one of the major contributors
Sleep totherise in cases. However, new technologies are starting to identify possible genetic links to the develop-
ment of obstructive sleep apnea. Questionnaires and biometrics seem to be reliable methods to pre-screen
Apnea people in an office setting, but the gold standard is still overnight, in-lab, polysomnography. Continuous
CPAP positive airway pressure (CPAP) is the most effective treatment for all levels of severity of obstructive sleep
1 apnea, but oral devices are also effective for mild-to-moderate cases. Novel treatments with oral suction
OSA devices, hypoglossal nerve stimulation, nasal expiratory positive airway pressure devices, and pharmaceu-
: ticals are all being investigated, but have shown mixed results in effectiveness. This article is an overview of

AHI Obstructive Sleep Apnea and a review of recent diagnostic and treatment options.

Disease Prevention
& Wellness

INTRODUCTION

Sleep is an opportunity for the body to conserve energy and
restore its normal processes.!

The average American adult sleeps approximately 6.9 hours a
night, which is less than the 7 - 9 hours recommended by many
sleep experts.? While there are many reasons for lack of sleep,
there is a growing concern over obstructive sleep apnea (OSA).
OSA is defined as a recurrent cessation of breathing commonly
from oropharyngeal collapse in adults® or enlarged tonsils and/or
adenoids in children.#

OSA s increasing world wide and is now considered the third most
common respiratory condition.* Concern for OSA is based on
OSA's association with comorbid health conditions such as diabe-
tes and hypertension, motor vehicle accidents among commercial
drivers, and work related injuries and illnesses. These comorbidi-
ties have grave long term socioeconomic implications.

The insidious nature of OSA makes it sometimes difficult to rec-
ognize. The most commonly associated symptom is loud snoring,®
but there are other symptoms also observed in people with OSA
(Table 1).

Prevalence

It is estimated that OSA affects over 20 million Americans, and
over 100 million people world wide.®” The overall prevalence is es-
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timated at 9 - 24% and affects men 2:1 over women.* Recent data
estimates that approximately 2 - 4% of children also suffer from
OSA in an even distribution between boys and girls.® While OSA
can effect adults and children at any age, children seem to peak
between 2 and 8 years old, which corresponds with peak tonsillar
growth.58

The growing occurrence of OSA also has much to do with the obe-
sity epidemic plaguing society. The prevalence of OSA ranges from
11 - 46% in obese women and 33 - 77% in obese males between
30 and 69 years old.? Between 25 and 45% of obese children have
OSA compared with 1 to 3% of their normal-weight counterparts.®

Commercial drivers (CD) with OSA pose a particularly challenging
and dangerous problem. As a profession CDs are at higher risk for
OSA given the sedentary nature of their occupation coupled with
a high prevalence of obesity due to poor eating habits and lack of
exercise. Itis estimated that 45 - 50% of CDs in the United States
are obese.’® This is significant because CDs with OSA havea2- 11
fold increased risk of being involved in a motor vehicle accident,
and OSA is estimated to be present in 15 - 30% of CDs who have
crashed.’ Additionally, 29% of CDs have experienced almost fall-
ing asleep at the wheel and 18.3% have experienced a near miss
due to falling asleep while driving.'!

Studies have shown that CDs generally do not report their symp-
toms and diagnoses accurately because of the economic and occu-
pational implications of an OSA diagnosis.’® An anonymous survey
of US truck drivers showed that over 20% of drivers reported fall-
ing asleep at traffic lights, casting further doubt about the validity
of screening questionnaires used during medical exams due to the
potential for denial or deception on the part of the driver.*°
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OSA can cause a tremendous financial strain. There has been an
increase in both direct and indirect medical costs due to OSA and
its treatment in CDs, as well as nonfinancial costs such as loss of
quality of life and premature death.'* In general workers and com-
mercial drivers with untreated OSA have more work disabilities,
more work-related injuries, and higher rates of absenteeism and
presenteeism compared to workers and drivers who do not have
OSA.M ltis estimated that individuals with sleep problems have a
1.62 % greater risk of injury and account for two thirds of the total
financial costs on society once again compared to those workers
who do not have OSA.1*

Etiology

Multiple reasons exist as to why individuals suffer from OSA. Re-
search conducted by Dongmei, MD and Jinmei, MD suggests that
a first degree relative with OSA increases the risk for developing
OSA by more than two-fold suggesting there may be a genetic
component to the development of OSA.* Parish, MD's research
further defines that there is no single sleep gene, and as such, sleep
may be controlled or influenced by many genes.*? Understanding
the genetic basis of OSA is important to find new insights into its
pathogenesis, the biologic basis for the disorder, and to develop
new tests for the diagnosis of, and therapies for, patients with
OSA.12

Changes in weight are inextricably liked to OSA. As little as a 10%
weight gain can increase the apnea-hypopnea index (AHI) by 32%,
conversely a weight loss of 10% will cause a reduction in AHI by
26%.8 Current estimates suggest that about 58% of OSA cases can
be attributed to excessive weight.*®

The distribution of fat, particularly central/visceral obesity, is a
more important risk factor versus fat size for OSA.*4*> Studies have
linked visceral obesity to the common OSA-related comorbidities
(Table 2).81416

In addition to obesity, several phenotypes associated with OSA
have been identified. In children they include: adenotonsilar hy-
pertrophy, craniofacial malformation, and primary muscular disor-
ders.”'8 |n adults they are: passive critical closing pressure of the
upper airway and arousal threshold (how easily a person is awak-
ened from sleep). The higher the arousal threshold, the more likely
a person will become hypoxic while sleeping because it will take a
larger stimulus to awaken them. Additional adult phenotypes in-
clude: oropharyngeal muscle responsiveness and loop gain. Loop
gain is the measurement of how quickly the body responds to
changing levels of carbon dioxide in the blood to signal a need to
awaken. The higher the loop gain the more carbon dioxide needed
to cause a person to awaken from sleep.'?

While these are the two most common etiologies, there are on-
going studies investigating other sources for the development of
OSA as well.

SCREENING & DIAGNOSIS

Biometrics

Biometric indices are helpful in the screening process. Table 3 lists
the measurements that should be taken at the initial visit and then
subsequently followed during the treatment process. Additionally,
assessment for long face syndrome (infraorbital darkening, mouth

TABLE 1:

Additional symptoms encountered in adult and pediatric OSA.>

Symptom Adult Child
Witnessed pauses in

breathing while asleep v v
Fitful sleep quality v v
Fatique v v
Dry mouth v v
Morning headaches v v
Excessive daytime J

sleepiness

Irritability v
Behavioral problems v
Learning difficulties v
Motor vehicle accidents v v
Poor academic performance v
Restless leg syndrome v

TABLE 2:

Common OSA-related comorbidities.® 416

Cardiovascular disease

Depression

Diabetes

Hypertension
Increased cancer risk
Neurocognitive disease

Stroke

Chronic obstructive pulmonary disease

TABLE 3:

Areas to obtain biometrics data from in screening for OSA.*

Blood pressure

Body mass index

(increased risk if > 30 kg/m2)

Heart rate
Height

Neck circumference

(increased risk if > 17" in men and 16" in women)

Weight
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breathing, elongated midface and nasal atrophy) and facial mor-
phology need to be evaluated.*’

People with mandibular retrognathia (anterior prominence of
the chin 2= 2 mm behind a virtual line drawn from the vermillion
border of the lip to the chin), Mallampati classification 3 or 4, and
Friedman palate position of 3 or 4 are at increased risk for OSA.*?
While both Mallampati and Friedman classifications correlated
positively with predicting OSA severity based on AHI, Friedman
correlated more strongly with OSA severity.?

In addition to the adult risk factors, children with enlarged tonsils
(grades 2 - 4), small maxillary dimensions, greater posterior facial
height, reduced maxillary protrusion or shorter and flattened den-
tal arches have additional risks for OSA.?*

Questionnaires

Currently there are numerous screening questionnaires used to
help predict the presence of OSA. The most popular screening
questionnaires are the Epworth Sleepiness Scale (ESS), the STOP-
Bang questionnaire (SBQ), the STOP questionnaire (SQ) and the
Berlin questionnaire (BQ). These various questionnaires have
been compared to each other in terms of sensitivity, specificity and
the ability to predict the severity of OSA. While each one has its
strengths and weaknesses, the SBQ appears to be the best overall
choice for screening questionnaires.

The SBQ had superior sensitivity and area under the curve than
the ESS, BQ and SQ.?> The SBQ correlated not only with poly-
somnography, but also with hypoxia and poor sleep quality.?®
Additionally the SBQ has an excellent sensitivity and a low speci-
ficity (AHI = 5/hour 94.9% and 50% respectively; AHI = 15/hour
96.5% and 28.6% respectively; AHI > 30/hour 97.7% and 17.9%
respectively) and could predict the severity of OSA.%

Although the SBQ seems superior, there are advantages to the
other questionnaires as well. Even though the ESS had limited
value screening for OSA, it was able to identify the severity of
OSA, and is the most commonly used questionnaire to prescreen
patients.?2?* The Berlin questionnaire had good sensitivity and
specificity for diagnosing OSA and assessing its severity, but is a
very long questionnaire to complete and has a complicated scoring
system.??

Genetic Markers

New research is looking at genetic biomarkers for OSA. Studies
have indicated that increased expression of cysteinyl leukotrienes
and changes in glucocorticoid receptor expression and activity has
been reported in the tonsils and adenoids of children with OSA.%
Other research is suggesting that increased prevalence of the
rs1054135 polymorphism of the FABP4 genomic sequence is also
seen in children with OSA.*?2* Additional researchers are looking
at Kallirein-1 uromodulin, urocortin-3 and orosomucoid-1 in chil-
dren as these genes have had high correlations with OSA 42>

Inflammatory markers may also be useful to consider. Many inves-
tigators accept CRP as a marker of inflammation and its regulation
is thought to be interlukin (IL)-6, IL-8, and IL-10

dependent, and is increased in the presence of hypoxemia in adults
with OSA. 162627

Other promising genetic associations are genes with different al-
leles for apolipoprotein E4 (ApoE4), tumor necrosis factor (TNF),
specifically the TNF polymorphism TNFA rs1800629 and TNF-,
as well as angiotensin-converting enzyme (ACE).*

Polysomnography

Although questionnaires are useful for initial quick screenings, and
genetic biomarkers are an upcoming tool, the gold standard for the
diagnoses of OSA is polysomnography (PSG). For those patients
that require PSG, there are a few options available. The gold stan-
dard is still an in-lab overnight PSG test that is continuously moni-
tored and read by a sleep specialist.

However, not all patients can afford the cost of an in-lab test, and
in some cases in-lab testing is not available due to geographical
considerations. In those cases, in-home testing may be available.
There are advantages and disadvantages to in-home testing. Some
advantages are: improved patient access, lower cost, and greater
acceptability by patients.'® Some of the disadvantages include: de-
creased reliability, diagnostic limitations, and the portable moni-
toring devices can vary according to number and types of signals,
sensors used, methods of scoring, and the criteria used to define
respiratory apneas.'®

Classification

The agreed upon classification for OSA is based on the number of
apneas, or a complete arrest of breathing, plus hypopnea (where
the airway is severely obstructed but breathing is not arrested
resulting in a 30% reduction in thoracoabdominal movement com-
pared to baseline and > 4% oxygen desaturation that lasts > 10
seconds), a night divided by sixty.>¢'* This is defined as the apnea-
hypopnea index (AHI) or respiratory disturbance index (RDI).¢ An
AHI of < 5 events/hour is considered normal, 5 - 15 events/hour
is mild, 15 - 30 events/hour is moderate and > 30 events/hour is
considered severe.1¢18

TREATMENT

The main goals in the treatment of OSA are: relief of clinical mani-
festations, restoration of sleep quality, reduction of respiratory
events, and correction of nocturnal oxygen desaturations. This
can be accomplished through many different therapeutic interven-
tions. The gold standard of which is nightly use of nasal continuous
positive airway pressure (CPAP) in adults, and adenoidectomy and
tonsillectomy in children.>°

However, recent developments have shown that there may be op-
tions other than CPAP for adults with mild or moderate OSA and
for children where tonsillectomy and adenoidectomy does not
resolve their OSA. These alternatives include: oral devices, upper
airway surgery, positional therapy, nasal expiratory positive airway

pressure (nEPAP), myofunctional therapies and electrical stimula-
t0r5.7'19’24'25

In addition to the modality chosen, lifestyle modifications have
been of tremendous benefit. These modifications include weight
loss, smoking cessation, and avoidance of alcohol or neurorelaxant
drugs within 4 - 6 hours of retiring.8242>
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Oral Devices

Oral devices work in different ways, but generally they apply pres-
sure to the jaw to prevent retroglossal collapse. Studies have
shown that this method may be preferable over CPAP in individu-
als with mild-to-moderate OSA, or for those with severe OSA who
cannot tolerate CPAP or refuse surgery.?#?® The devices are com-
monly mechanical in order to advance the mandible and lift the pal-
ate, or to retain the tongue in an anterior position.2?

A new technology is emerging that instead of applying positive
pressure to the upper airway, applies gentle oral suction sufficient
enough to anteriorly and superiorly displace the soft palate and
tongue.??*® There is a lack of universal response though, which
may be due to insufficient enlargement of the retropalate space
or collapse of the airway at different sites, requiring further work
to better delineate its applicability.?3° Side effects of this therapy
include oral and dental discomfort and dry mouth.?’3! Currently
only 30 - 40% of patients using this device have had successful
treatment of their OSA.2731

Surgical Interventions

Surgery was once the primary and only method of treating OSA.
The advent of CPAP has caused surgery to become a secondary
consideration. Surgical interventions are broadly divided into pro-
cedures aimed at attempting to cure OSA via upper airway recon-
struction, or interventions to improve CPAP adherence, e.g. nasal
septoplasty or polypectomy.® Currently evidence supporting sur-
gery is lacking, and the consensus among experts is that the best
candidates for surgery are patients with known craniofacial struc-
tural abnormalities.?

Bariatric surgery is becoming recommended for any adult with a
BMI 2 40 kg/m? or a BMI 2 30 kg/m? with significant comorbidities
such as type 2 diabetes, hypertension, chronic kidney disease, car-
diovascular disease or chronic obstructive pulmonary disease.?

Sleeping Position

It is estimated that up to 60% of individuals have positional OSA,
which is defined as supine AHI greater than two times that of non-
supine AHI.2>%t The treatment for this can be changing the sleep-
ing position from supine to a side-sleeping position. This can be
achieved through a simple "tennis ball" tee shirt or more sophis-
ticated items worn by patients to prevent them from sleeping on
their backs.

Nasal Expiratory Positive Airway Pressure (nEPAP)

nEPAP is a unidirectional flow resistance device. nNEPAP regulates
flow through the nostrils creating expiratory flow resistance with-
out affecting inspiratory resistance.®® While it appears that nEPAP
may be an alternative to traditional CPAP for those with mild OSA,
it is contraindicated for those patients whose oxygen saturation
is less than 75% for more than 25% of the first four hours of the
study, or for 10% of the entire study. Additionally, if the patient
has persistent nasal blockage nEPAP is contraindicated.®® Current
data suggested that approximated 35 - 50% of patients would ben-
efit from this type of therapy.®*

Electrical Stimulation

Patients with moderate-to-severe OSA may not have consistent
clinical benefit from CPAP owing to poor adherence to treatment
or anatomically from excessive airway collapsibility.*? While not
yet approved for clinical use, human studies have shown that hy-
poglossal nerve stimulation (HGNS) shows promise in the treat-
ment of OSA; especially if the BMI is < 32 kg/m2.%° The nocturnal
activation of lingual muscles is a way to overcome sleep-related
decrease in pharyngeal dilator muscle tone in order to maintain
a patent airway through stimulation of the genioglossus muscle.®?
HGNS has been shown to improve airflow in a dose-dependent
manner, and decreases pharyngeal collapsibility during sleep.®
Additionally, electrical stimulation of the hypoglossal nerve evokes
afunctional response of the tongue muscles.®? This causes an ante-
rior displacement of the tongue further augmenting the increase in
the orpharyngeal space.®? Unfortunately, isolated activation of the
tongue through transcutaneous or direct intra-muscular means
has been shown to have limitations for treatment of OSA without
concomitant activation of the muscle to dilate the pharynx.

Pharmaceutical Treatment

There is emerging evidence that suggests arousals from sleep may
contribute to the severity of OSA in that if there is a decrease in
one's ability to be aroused from sleep when apneic events occur
then the apnea could be more severe and last longer.*°3% Phar-
maceutical research is being conducted to increase the ability of
someone to be aroused from sleep when apneic events occur. Evi-
dence suggests that arousals destabilize the ventilator response to
stimuli and it has been hypothesized that arousal thresholds could
be raised pharmacologically causing sleep-stage stability.*® Addi-
tional research has suggested that increasing upper airway muscle
tone may help treat OSA as well.®® Eszopiclone is the drug being in-
vestigated, and while the results are encouraging, the studies have
not shown a statistically significant improvement in AHI so further
investigation is warrented.®

Myofunctional Therapy

Myofunctional therapy is a treatment program that suggests train-
ing the upper airway muscles, similar to athletes training other
body muscles, would help stabilize the upper airway to prevent
collapse and thus treat OSA. Thus isotonic and isometric exercis-
ing of the lips, tongue, soft palate and lateral pharyngeal wall mus-
cles has been suggested to have a positive influence on reducing
upper airway collapse during sleep.®® Treatment times vary from
as little as 5 minutes twice daily four days a week to 10 minutes
3 - 5 times a day for 2 - 3 months.”? Current literature demon-
strates that myofunctional therapy could serve as an adjunct to
other OSA treatments because it has been shown to decrease AHI
by approximately 50% in adults and 62% in children.? These exer-
cises can be taught by any provider familiar with them, but gener-
ally are taught by a pulmonologist or sleep physician. While there
are no formal osteopathic manipulative therapy techniques for
OSA, these myofunctional therapies could be a potential area for
further Osteopathic specific research.
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ADHERENCE

Many studies have defined acceptable compliance as consisting
of at least 4 hours of usage for more than 70% of nights.2 Unfor-
tunately about 23% of patients on average (ranging from 7 - 74%)
abandon treatment, mostly in the first year of usage.?®° It seems
that the first few weeks are crucial to further adherence and that
any support at this stage will have a positive impact on future com-
pliance.?® Studies suggest that motivational telephone interviews
that enable patients to discuss their experiences with CPAP and
having medical staff present to review the patient’s goals and give
advice to the patients, demonstrated that these patient’'s CPAP
compliance was 1 hour more per night at 6 months and 2 hours
more per night at 1 year, than patients who did not receive this in-
tervention.?

Overall long term efficacy of mandibular advancement oral devic-
es is fairly good (76% after 1 year and 62% after 4 years) showing
AHI stability from 1 - 2 years after implementation in treatment
responders.?? Previously there was no method of determining
compliance except for patients reporting their usage, which was
quite good at 90% using the device more than 4 hours a night
more than half the nights a week at 5 years.?? Recent advances in
technology have helped with the development in intra-oral tem-
perature sensors and microsensor thermometers with on-chip in-
tegrated readout electronics to allow objective determination of
compliance similar to CPAP devices.?

CONCLUSIONS

Since the discovery of OSA, researchers have been trying to devel-
op new ways to diagnose and treat OSA earlier and easier. Screen-
ing with questionnaires such as STOP-Bang are aiding in this pro-
cess, while advancements at the genetic level to develop reliable
biomarkers are also looking promising.

The definitive diagnostic tool is still lab-based overnight PSG. New
advances in technology are making home-based technology bet-
ter, and in the cases of suspected mild-to-moderate OSA, have
been proven as effective as in-lab studies. In areas where there is
limited access to in-lab studies, the newer home-based technology
is proving to be very useful.

CPAP remains the gold standard treatment modality for OSA,
especially in severe cases. New and novel therapies are being de-
veloped and some of these therapies have been shown to be very
promising. Oral devices in cases of mild-to-moderate OSA have
proven to be just as effective as CPAP. Training of the muscles of
the oropharynx and HGNS are showing promise, but further stud-
ies are needed to prove the effectiveness of these strategies be-
fore they will be considered mainstream treatment options. Surgi-
cal interventions are quickly becoming passé except in the cases
of craniofacial abnormalities or as adjunctive treatment for severe
OSA. Unfortunately, pharmaceutical options have not proven to
be of any benefit at this time.

Ultimately, compliance with treatment is the biggest struggle with
OSA. The importance of compliance with treatment must be en-
forced and compliance must be monitored closely. It is essential
that patients understand that the associated comorbid conditions
such as diabetes and hypertension are made worse in the presence
of OSA. Treatment must occur nightly in order to help treat these

other diseases and mitigate any additional potential complications.
Therefore, studies have shown that patients requiring OSA do
much better with a multidisciplinary approach aimed at providing
positive reinforcement as well as encouraging weight loss in the
obese patient.
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Antibiotics

Acute otitis media (AOM) is one of the most common diagnoses made by physicians treating children.
Approximately 80% of children will have at least one episode of AOM by one year of age, and up to
. 90% will have AOM by two to three years of age. AOM has been the most common condition for which
antibiotics have been prescribed for children in the US. Numerous studies have looked at the diagnosis
of AOM, how to differentiate it from Otitis Media with Effusion (OME), and its etiologies. New guidelines
Upper Respiratory lliness :

from the American Academy of Pediatrics requires otoscopic findings to diagnose AOM. Bacteria have
beenisolated in 50 to 90% of cases depending on diagnostic criteria used to diagnose AOM or OME. The
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Ear Pain most common bacteria isolated are Streptococcus pneumoniae, nontypeable Haemophilus influenza,

Pediatrics and Moxarella catarrhalis. Thus, antibiotic therapy should be directed at those organisms. Currently,
: high-dose amoxicillin is recommended as a first-line antibiotic. However; new guidelines have signifi-

ENT cantly changed treatment with antibiotics in children. Those guidelines are reviewed in this article.

INTRODUCTION

Acute otitis media (AOM) is one of the most common diagnoses
made by physicians treating children. Approximately 80% of chil-
dren will have at least one episode of AOM by one year of age, and
up to 90% will have AOM by two to three years of age.»? AOM has
also represented the most common condition for which antibiot-
ics have been prescribed for children in the US. The etiology and
appropriate treatment has been a long debate in medicine. One
reason for this is likely the concern for complications if it were
not treated with antibiotics. Also contributing to this is the wide
variation in diagnosis and treatment that exists amongst different
physicians.® In 2013, the American Academy of Pediatrics issued
a significantly updated clinical practice guideline on the diagnosis
and management of AOM. Among those recommendations were
changes in treatment with antibiotics for children, clearer diagnos-
tic criteria, and reiteration that complications are rare.

ETIOLOGY

AOM is usually caused by a cascade of events beginning with a vi-
ral upper respiratory illness (URI). The URI causes Eustachian tube
(ET) dysfunction by causing inflammation and swelling of the ET
and entrapment of fluid. That fluid then serves as a medium for
growth of viruses or bacteria. Bacteria can be found in 50% to 90%
of cases of AOM and OME.? In the case of bacterial infection, the
most common bacteria isolated are Streptococcus pneumoniae,
nontypeable Haemophilus influenza, and Moxarella catarrhalis.®
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EPIDEMIOLOGY

Acute otitis media has a higher incidence rate in infancy and de-
clines with age. Children less than 2 years of age have more visits
with medical providers for AOM than those greater than 2 years
old.* A peak occurrence has been observed between the ages of
6 to 12 months.! Several risk factors for acute otitis media in chil-
dren have been identified. These include male gender, having par-
ents who smoke, being cared for outside of the home, history of
acute otitis media in other siblings and lack of breast feeding.*> A
decrease in the rate of visits to health care providers for AOM has
been seen from 2004-2011.4

CLINICAL PRESENTATION

Younger children may present with a history of tugging or pulling at
their ears, excessive crying, and fever. However; these symptoms
are nonspecific and seen in many cases when AOM is not present.®
Older children usually present with acute onset of fever and ear
pain. Often times the onset in all age ranges are preceded by a vi-
ral upper respiratory illness. There has been different symptom
scoring systems proposed to help diagnose AOM. Although his-
tory alone does not allow for diagnosis of AOM, the most validated
scoring system is a 7-item parent-reported symptom score, the
Acute Otitis Media Severity of Symptom Scale (AOM-SQOS).” The
AOM-SOS is presented in Table 1. The usefulness of the AOM-SOS
is found with its day-to-day change with regards to AOM symp-
toms following diagnosis.

DIAGNOSIS

The diagnosis of AOM is more clearly defined in the latest Ameri-
can Academy of Pediatrics (AAP) guidelines that include otoscopic
criteria (See Table 2). In particular, AOM should not be diagnosed in
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children who do not have middle ear effusion based on pneumatic TABLE 1:

otoscopy or tympanometry. AOM should be diagnosed in children  Acute Otitis Media Severity of Symptom Scale (AOM-SOS)

presenting with moderate to severe bulging of the tympanic mem-

brane or new onset of otorrhea not due to otitis externa. Addi- Symptoms No AlLittle AlLot

tionally, AOM can be diagnosed in children who present with mild
bulging of the tympanic membrane and recent (<48 hours) onset
of ear pain (including holding, tugging, or rubbing of the ear in a
nonverbal child).” The more strict criteria are aimed at decreasing
antibiotic resistance and side effects from unnecessary antibiotic
use. The differential diagnosis includes Otitis Media with Effusion,
eczema, contact dermatitis, otitis externa, viral upper respiratory
infection, and acute sinusitis. Red flag symptoms include fever
unresponsive to therapy, meningeal signs including nuchal rigidity,
significant tenderness over the mastoids, and significant lethargy
or weakness.®

TREATMENT

Treatment is partly guided by age as well as symptoms. For all
children without severe symptoms (moderate or severe otalgia,
otalgia for at least 48 hours, or temperature 102.2 F or higher), no
otorrhea and only unilateral AOM, observation can be considered
without antibiotics. For those 2 years and older without any severe
symptoms, bilateral AOM without otorrhea can also be observed
(see Figure 1, page 24). Pain can be quite severe and thus, should be
treated appropriately. One of the challenges with stricter antibi-
otic use is educating patients, and particularly parents, about the
evidence based medicine and complications that can occur when
antibiotics are over utilized. The Centers for Disease Control and
Prevention have published a lot of resources in their campaign
“Get Smart”. These include educational materials and information
for patients and parents. As with most things that change in medi-
cine, the challenge will be education and helping change a culture.’

ANALGESICS

Pain associated with AOM can be quite severe and last up to 7
days. Otalgia does not begin to improve for at least 24 hours after
starting antibiotics. Therefore, analgesics should be prescribed or
recommended during the duration of the ear pain. Common anal-
gesics that show significant benefit are acetaminophen or ibupro-
fen. These will also help with the fever associated with AOM.

Although commonly prescribed, topical agents including benzo-
caine/antipyrine show little to no benefit. Any benefit that may ex-
ist from it does not last beyond 30 minutes.*°

ANTIBIOTICS

Antibiotic therapy is aimed at targeting the most common caus-
ative organisms. When a decision has been made to treat with
antibiotics and the child has not been treated with amoxicillin in
the past 30 days, in the absence of an allergy, high-dose amoxicil-
lin is recommended as the initial treatment. Amoxicillin is the first
line choice due to multiple factors including efficacy against the
most common causative organisms, acceptable taste profile, low
cost, and narrow spectrum.® In the event the child has received
amoxicillin within the last 30 days, has concurrent conjunctivitis,
or in cases where coverage for beta lactamase positive organ-
isms is desired, therapy should be high dose amoxicillin-clavula-
nate. Other alternative initial therapies that can be considered in

Ear tugging / rubbing / holding

Excessive crying

Irritability

Difficulty sleeping

Decreased activity

Decreased appetite

Fever

TABLE 2:
Diagnosis of Acute Otitis Meda

Findings Quality of Evidence

Moderate to severe bulging of the

. Grade B
tympanic membrane
New onset of otorrhea not due to
. Grade B
otitis extern
Mild bulging of the tympanic membrane
and recent onset of ear pain (holding, Grade C

tugging, rubbing of ear if nonverbal)

cases of initial treatment failure or in patients with allergies in-
clude cefdinir, cefuroxime, cefpodoxime or ceftriaxone (See Table
3, page 24).°

OSTEOPATHIC MANIPULATIVE THERAPY

There is a role for osteopathic manipulative therapy in AOM as
well. One study showed that a standardized OMT protocol, which
was administered along with standard care for AOM, resulted in
faster resolution of middle ear effusion following AOM than stan-
dard treatment by itself.'* One study suggests that there is a po-
tential benefit of OMT as adjuvant therapy in those with recurrent
AOM and may prevent or at least decrease surgical intervention
and antibiotic use. Another study demonstrated the same find-
ings.’?  OMT techniques that can be utilized include myofascial
release, balanced membranous tension, balanced ligamentous ten-
sion, facilitated positional release, and counterstrain.

COMPLICATIONS

While the overall incidence of complications from acute otitis
media is low, clinicians should be able to recognize these should
they occur. Infratemporal and intracranial complications occur in
one in 100,000 children and in one in 300,000 adults per year.**
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FIGURE 1:
Decision of antibiotic therapy

*Severe symptoms: moderate or severe otalgia, otalgia for at least 48 hours, or temperature 102.2° F or higher

TABLE 3:

After 48 - 72 hrs of failure of initial antibiotic

Initial immediate or delayed antibiotic treatment (or received amoxicillin w/in 30 days)

First-line treatment A.Itern?\tjlv.e treatment First-line treatment Alternative treatment
(if penicillin allergy)

Amoxicillin Cefdinir Amoxicillin-clavulanate Ceftriaxone, 3 d clindamycin

. . . (90mg/kg per day of amox w/6.4 mg/kg per (30-40mg/kg per day in 3 div doses)
80-90mg/k; d 2divd 14 d lor2d
( mg/kg per day in 2 div doses) (14mg/kg per day in 1 or 2 doses) day of clavulanate in 2 div doses) +/- 3 generation cephalosporin
Amoxicillin-clavulanate Ceftriaxone Failure of 2nd antibiotic:

Cefuroxime
(30mg/kg per day in 2 div doses)

Clindamycin

(30-40mg/kg per day in 3 div doses)
+/- 3" generation cephalosporin

(90mg/kg per day of amox w/ 6.4mg/kg
per day of clavulanate in 2 div doses)

(50mg/kg IM or IV per day for 1 to 3 days,
max 18 per day)

Cefpodoxime
(10mg/kg per day in 2 div doses)

Ceftriaxone

(50mg/kg IM or IV per day for
1 to 3 days, max 1g per day)

Chronic middle ear effusion can lead to conductive hearing loss which may be fluctuating or persistent. These children may score lower
on tests of speech, language, and cognitive abilities. A perforation in the central portion of the tympanic membrane, may potentially lead to
infection in the middle ear as well as the potential for mastoiditis, which could subsequently lead to abscess. In addition, infections of the
temporal bone, meningitis, and intracranial infections, are a rare complication of otitis media more commonly seen in developing countries
where access to medical care is limited.** Children with chronic suppurative otitis media or recurrent instances of acute otitis media are
more at risk for mild to moderate conductive hearing loss, and may need referral to a specialist for tympanocentesis/tympanostomy tube
placement. Children six months to 12 years of age with bilateral otitis media with effusion for 3 months or longer with documented hearing
loss, or those children with recurrent acute otitis media with effusion at the time of assessment are candidates for tube placement.’

PREVENTION

There are several ways to help prevent AOM. One of the most common bacteria causing AOM has been significantly decreased by the rou-
tine use of the pneumococcal vaccine. A meta-analysis of five studies of AOM showed a 29% reduction in AOM caused by all pneumococcal
serotypes among children receiving the vaccine before 24 months of age.*
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Additionally, lifestyle changes can have significant impacts on rates
of AOM. These include tobacco cessation, breast-feeding, avoid-
ing supine bottle feeding, and reducing or eliminating the use of
pacifiers after 6 months of age. Breast-feeding has been shown to
be beneficial with most benefit seen if breastfeeding for at least 4
to 6 months. The largest impact has been seen in those with ex-
clusive breastfeeding in the first 6 months of life.}¢ Anincrease in
OME and recurrent otitis media (ROM) is seen in children exposed
to passive tobacco smoke.” Eliminating exposure to second-hand
smoke is important for children to decrease chances of upper
respiratory symptoms and OME as well as ROM. Supine bottle-
feeding creates negative pressure in the oral cavity and in the bot-
tle as fluid is removed from the bottle by sucking. To overcome the
negative pressure in the bottle, the infant must suck excessively
and causes the intraoral negative pressure to be transmitted to the
middle ear viathe ET which can then lead to OME and AOM.*® Pac-
ifiers have shown an increase in the incidence of AOM in children
when used beyond the first 6 months of life.*” Encouraging parents
to reduce or eliminate the use of a pacifier beyond six months of
age may help prevent AOM.

CONCLUSIONS

Acute otitis media remains one of the most common diagnosed
conditions in children. New guidelines for the diagnosis of AOM
have been developed in effort to reduce antibiotic overuse and
subsequent resistance. According to new criteria AOM should be
diagnosed when a patient presents with moderate to severe tym-
panic membrane bulging, mild bulging of the tympanic membrane
with recent ear pain, or new onset of otorrhea. Analgesics are rec-
ommended for the duration of ear pain. Acetaminophen and ibu-
profen have shown the most significant benefit in reducing pain.
High dose amoxicillin is first line treatment and should be used
whenever possible. Preventative measures including administra-
tion of the pneumococcal vaccine and lifestyle changes such as
tobacco cessation, breast-feeding, inclined feeding, and eliminat-
ing pacifier use after 6 months of age have helped to reduce the
incidence of AOM.
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Keywords:

Discrepancies in leg length are extremely common among the general population. Most people

have few if any problems from a leg length inequality, but for some it can cause low back pain and

Leg Length Discrepancy

Structural Exam

other symptoms that are collectively termed Short Leg Syndrome. Low back pain stemming from
Short Leg Syndrome is a common presentation that is missed too often in emergency departments

and primary care clinics, because its prevalence and diagnostic findings are not well known by

Low Back Pain

these providers. This paper reports a case of a 27 year-old Caucasian male with acute low back

pain who first presented to an emergency department and was subsequently seen in a primary care

Osteopathic
Manipulative
Treatment (OMT)

clinic three times before being correctly diagnosed with Short Leg Syndrome. The prevalence and
pathophysiology of Short Leg Syndrome are discussed. Obstacles hindering practitioners from
making the correct diagnosis and solutions to those obstacles, such as encouraging the uniquely

positioned Osteopathic community to assist in these efforts, are also discussed.

INTRODUCTION

A short leg, or limb length inequality (LLI), can occur because one
leg is anatomically shorter than the other (an anatomic LLI), or oc-
cur because of somatic dysfunction (a functional LLI). Astounding-
ly, the estimated prevalence of anatomic LLIs nears 90%,* accord-
ing to a 2005 review that compared research from 1970 to 2005
using Medline, CINAHL, and MANTIS databases. Not only did the
author find that the prevalence of anatomic LLIs nears 90%, but
that the average LLI is 5.22 millimeters (mm), that 14.8% of people
have a LLI greater than 10 mm, and 2.6% have a LLI greater than 20
mm.! These figures are similar to statistics cited in a 1983 article
comparing patients with chronic low back pain to symptom-free
patients. In the symptom-free group, 15.6% had a LLI of 10 mm or
more, and 2.2% had a LLI of 20 mm or more.? But the research on
prevalence fails to answer the question: how large does a LLI have
to be to cause symptoms? The data is conflicting on this point. Some
articles say a LLI must reach approximately 5 mm before clinically
apparent symptoms are produced, others 11 mm, and still others
say as high as 30 mm.2%4 In truth, it is unlikely that symptoms de-
velop at a specific asymmetry threshold. Rather, symptoms can be
absent or present in patients witha 5 mm LLI or 30 mm LLI, and the
presence of symptoms is more likely related to how much time the
patient spends standing or walking and the vigor of their physical
activity.»? Regardless, in a typical population where 90% of people
have some degree of anatomic LLI, and when 50% of these LLIs are
5.22 mmor greater, it is prudent for practitioners to keep Short Leg
Syndrome (SLS) high on their differential for patients presenting
with low back pain (LBP).
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SLS can be defined as an anatomic LLI that causes symptoms.
Symptoms commonly include LBP, but may also include a shooting
pain down the leg (sciatica), as well as pain over the sacroiliacjoint,
hip, outer thigh, knee, shin, ankle, and plantar fascia stemming
from sacroiliac joint strain, greater trochanteric bursitis, iliotibial
band strain, chondromalacia, shin splints, medial ankle synovitis,
and medial plantar fasciitis respectively. Asymmetric landmarks
involving the medial malleoli, anterior superior iliac spines (ASIS),
posterior superior iliac spines (PSIS), iliac crests, and lumbar verte-
brae almost invariably accompany SLS. The following predictable
physical exam findings are found on the side with the shorter leg:
1.) superior medial malleolus, 2.) inferior ASIS, 3.) superior PSIS, 4.)
inferior iliac crest, and 5.) contralateral side bending and ipsilateral
rotation of the lumbar spine (Table 1).>¢78? Opposite findings are
found on the contralateral side of the LLI. With the exception of
the medial malleoli, these changes occur in an effort to equalize the
length of both legs. The innominate on the side of the LLI rotates
anteriorly, thus lengthening the short leg, while the innominate on
the contralateral side of the LLI rotates posteriorly, shortening the
longer leg. The sacral base tilts toward the side with the LLI, drop-
ping the iliac crest on the same side, causing the lumbar spine to
side bend away and rotate toward the side with the short leg.

The diagnosis of SLS is clinical. Physicians should look for the
above physical exam findings in patients with LBP, or other symp-
toms suspicious of SLS. However, caution is advised to avoid misdi-
agnosing SLS in a patient with a functional LLI. A functional LLI is
an appreciable leg length discrepancy caused by somatic dysfunc-
tion that is usually the result of poor lower limb mechanics, such
as excessive foot pronation. Not surprisingly, limb lengths equal-
ize once the functional LLI is resolved, assuming leg lengths were
equal in the first place. With the exception of the medial malleoli,
exam findings on a functional LLI will be exactly opposite to that
found in an anatomic LLI (Figure 1).*° Treatment for functional LLIs
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varies depending on what caused the dysfunction. The treatment
for a functional LLI stemming from excessive foot pronation is cus-
tom orthotics that corrects lower limb mechanics.

The best method to quantify anatomic LLIs is controversial. Com-
monly, practitioners measure from the medial malleoli of the short
leg to its corresponding ASIS. However, due to disproportionate
compensatory changes from patient to patient, this measure-
ment has been criticized as inaccurate.''? A second method is to
measure the entirety of both limbs with plain radiographs, called a
scanogram. Most current literature cites this as the most accurate
method.? A third method used by the osteopathic and podiatric
communities is to measure the declination of the base of the sa-
crum using radiography.*®

Once the diagnosis is confirmed, various approaches exist to treat
SLS, but all involve equalizing leg lengths through one method or
another. The most common method is the use of a heel lift. Initial
therapeutic heel lift size is also a matter of some debate. Some
literature suggests starting with either a 1/16 or 1/8-inch lift de-
pending on the health and age of the patient.** Other articles rec-
ommend starting out with a heel lift half the size of the LLL.** In
either case, a patient typically begins wearing heel lifts smaller
than the LLI itself to give the body time to decompensate. Patients
then wear progressively larger heel lifts until the lift reaches the
size of the LLI. Surgical approaches are reserved for severe cases,
and include techniques such as the llizarov distraction method and
subtrochanteric femoral shortening osteotomy.>1¢

PATIENT PRESENTATION

A 27-year-old Caucasian male presented to the emergency depart-
ment complaining of LBP. In the patient’s history of present illness
(HPI), he stated the pain had been present for four years, but that
two months ago it worsened after he started working at a depart-
ment store lifting and storing merchandise in the back of the store.
The pain was sharp with no radiation, numbness, tingling, urinary
retention, incontinence, bowel problems, or diaphoresis. He rated
the pain a five out of ten. The symptoms were aggravated by move-
ment and relieved by rest. Plain radiographs were taken of the pa-
tient’s back which were negative for any acute bony abnormality.
The patient was discharged home on cyclobenzaprine and meloxi-
cam and told to follow up with a local resident clinic in one week.

At the resident clinic the next week, the patient’s pain was still un-
relenting. He was taught stretching exercises, given ibuprofen to
replace meloxicam, and told to follow up in one week.

A week later, the patient’s pain was still not better, despite being
compliant with the exercises and medications. Ibuprofen was con-
tinued, cyclobenzaprine was discontinued, and nabumatone was
added. Plain lumbar radiographs were re-ordered, a urinalysis was
performed, and blood tests were taken. The patient was told to fol-
low up in one week to discuss the results.

Another week later, the patient’s symptoms were still present,
matching the HPI recorded in the emergency department, except
his pain was less severe. His past medical history consisted of
chronic low back pain. His past surgical history was positive for a
tumor removal from his right knee. His medications included ibu-
profen 800 mg twice daily and nabumetone 500 mg twice daily. He
denied knowledge of any drug allergies. The patient had recently
quit smoking. His family history was negative. A review of systems

TABLE 1:
Physical Exam Findings in Short Leg Syndrome
Anatomic Landmarks Physical Exam
(on the side of the short leg) Findings
Medial Malleolus Superior
Anterior Superior lliac Spine (ASIS) Inferior
Posterior Superior lliac Spine (PSIS) Superior
lliac Crest Inferior
Lumbar Spine ConFra!ateral side b.ending,
ipsilateral rotation

FIGURE 1:
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Innominate changes seen in limb length inequalities. The top part of
the figure shows how the innominate rotates anteriorly to compensate
for an anatomic limb length inequality. The bottom part of the figure
shows how somatic dysfunction producing a posteriorly rotated
innominate can cause a functional limb length inequality.

was unremarkable except for that noted in the HPI. The physi-
cal exam showed normal sensation, motor function, gait, stance,
and reflexes. A standing and supine osteopathic structural exam
was performed which showed the following: tender to palpation
lumbar paraspinal muscles, a superior left medial malleolus, an in-
ferior left ASIS, a superior left PSIS, an inferior left iliac crest, and
side-bent right rotated left lumbar vertebrae from L2 to L5. The
patient’s pubic symphysis was then gapped and landmarks were
rechecked. His medial malleoli were almost symmetric, but the rest
of the findings were nearly identical. Lumbar soft tissue and HVLA
were performed and the patient felt slightly better. The lumbar ra-
diographs, urinalysis, and blood tests were all negative, and they
were discussed with the patient. At this point, heel lifts were not
initiated. The patient was told to follow up in one month.
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DISCUSSION

Several points regarding the treatment of this patient merit dis-
cussion. First, each of the doctors involved likely did not have SLS
high on their differential diagnosis when they encountered this
patient with low back pain. More than 85% of patients who pres-
ent to primary care with LBP have a non-emergent and nonspecific
cause,'” the vast majority of which come from some type of strain
onthe structures that comprise the back itself (muscles, ligaments,
tendons, disks, etc.).® Although it is unknown what percent of pa-
tients have low back pain due to SLS, knowing that the prevalence
of LLIs in the general population is 90%, with a mean of 5.22 mm,
and that clinical symptoms can be present in patients with LLIs as
low as 5 mm,* should cause providers to place SLS high on their
differential diagnosis for a patient with LBP. Had this been the
case, the patient might have been diagnosed earlier. Second, it
took almost one month before at least a sufficient structural exam
was performed on the patient. Ideally, the patient would have been
evaluated with a structural exam at his first presentation. The
structural exam should have at least included a standing forward
flexion test, and an evaluation of the medial malleoli lengths, ASISs,
PSISs, iliac crests, and lumbar spine. For the reader’s benefit, an ad-
ditional section at the end of the article has been added on how to
perform an adequate structural exam (see Appendix, page 28).

Performing a good structural exam on a patient with LBP is analo-
gous to performing a good cardiovascular exam on a patient with
chest pain. Third, the practitioners involved were probably ill-
equipped to correctly diagnose SLS. Most doctors have never been
taught what physical exam findings to look for in SLS (Table 1). Put
together, these three aspects regarding this patient’s several doc-
tor-patient encounters make it easy to understand why a patient
with SLS might be misdiagnosed. However, had the patient been
diagnosed earlier, even in the emergency department, the correct
treatment plan could have been initiated, and the interim pain,
time, and money spent could have been avoided or minimized. The
exact costs that SLS incurs on society are not known, but can be
surmised when considered in the context of LBP. For LBP, 90 bil-
lion dollars of healthcare related expenses were spent nationally
in 2010 (without factoring in lost opportunity cost such as days
missed at work).?? Additionally, of 291 conditions considered in
the Global Burden of Disease 2010 Study, LBP ranked first in years
lived with disability (YLDs) and sixth in the total burden of disease
(Disability Adjusted Life Years or DALYs).?° It seems reasonable
to assume that if providers worldwide knew how to appropriately
diagnose SLS, at least a small proportion of these costs would be
reduced, given the prevalence and magnitude of anatomic LLIs in
the general population.

CONCLUSION

SLS is an often missed diagnosis of LBP by providers. This can
change if providers adequately educate themselves about the syn-
drome. On what specifically should they educate themselves? On
two items: 1.) the prevalence of anatomic LLIs in the general popu-
lation, and 2.) how to diagnose SLS from its characteristic physical
exam findings. Regarding the prevalence, providers should remem-
ber that of the nonspecific 85% of LBP they will see, a substantial
proportion will likely be due to SLS, given that 90% of the general
population has an anatomic LLI, with a mean of 5.22 mm, and that
clinical symptoms can be present in patients with LLIs as low as
5 mm. Regarding the diagnosis of SLS, providers should remem-
ber to perform adequate structural exams that at least include a
standing forward flexion test, an evaluation of the medial malleoli
lengths, the ASISs, PSISs, iliac crests, and the lumbar spine to de-
termine if the following pattern of landmarks is appreciated on the
side of the short leg: 1.) superior medial malleolus, 2.) inferior ASIS,
3.) superior PSIS, 4.) inferior iliac crest, and 5.) contralateral side
bending and ipsilateral rotation of the lumbar spine. Additionally,
disseminating this information to change SLS from being a com-
monly missed diagnosis of LBP to a common diagnosis of LBP will
take considerable effort. The Osteopathic community is uniquely
situated to help. Consider their focused education and diagnostic
training in musculoskeletal complaints. Given these characteris-
tics, they likely have the greatest potential to educate their col-
leagues across the nation on how to correctly diagnose SLS, thus,
responsibility falls largely on their shoulders. Further research
should be done to determine the proportion of patients with LBP
that stems from SLS, the financial and other societal costs on the
general population due specifically to SLS, and effective ways at
disseminating knowledge on how to diagnose SLS effectively to
the general medical community.

APPENDIX:

HOW TO PERFORM AN OSTEOPATHIC
STRUCTURAL EXAM

Performing a structural exam on patients is critical to diagnose
and treat them correctly, yet many providers do not remember
how to perform one adequately. The purpose of this appendix is to
teach clinicians how to perform a simple yet thorough osteopathic
structural exam. Content contained herein has been summarized
from the second edition of The Atlas of Osteopathic Techniques, by
Alexander S. Nicholas and Evan A. Nicholas, 2012. Generally, a
structural exam should include the following four main compo-
nents, normally performed in the order provided:

|. Osteopathic Static Musculoskeletal Examination
Il. Spinal Regional Range of Motion Testing
I1l. Osteopathic Layer-by-Layer Palpation

IV. Intersegmental Motion Testing
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l. Osteopathic Static Musculoskeletal Examination

The goal of the static portion of the exam is to determine potential
somatic dysfunction by identifying obvious structural asymme-
tries. To perform the static exam, visualize the patient from the an-
terior, posterior, and lateral views; then determine landmarks and
compare symmetry.

Note or compare the following major landmarks from the
ANTERIOR VIEW:

e Midgravitational line

e Head position in relation to shoulders and body
e Levelness of eyebrows

e Levelness of eyes

e Deviation of nasal bones and/or nose

e Angles of mouth

e Deviation of mentum

e Levelness of shoulders

e Depth of shoulders (anteroposterior relation)
e Thoracic symmetry

e lliaccrests

e Rotation of anterior superior iliac spine (ASIS)
e Levelness of patellae

e Pronation or supination of feet

Note or compare the following major landmarks from the
POSTERIOR VIEW:

e Midgravitational line

e Head position in relation to shoulders and body
e Mastoid processes

e Necktoshoulder angles

e Levelness of shoulders

e Depth of shoulders (anteroposterior relation)
e Position of scapulae

e Erector spinae muscle prominence(s)

e Levelness of iliac crests

e Rotation of posterior superior iliac spine (PSIS)
e Levelness of greater trochanters

e Achilles tendons shape

Note or compare the following major landmarks from the
LATERAL VIEW:

e Lateral midgravitational line connecting:
o External auditory canal
o Lateral head of humerus
o Third lumbar vertebra
o Anterior third of the sacrum
o Greater trochanter of the hip
o Lateral condyle of the knee
o Lateral malleolus
e Head position in relation to shoulders and body
e Sternalangle
e Lordosis of cervical spine
e Kyphosis of thoracic spine
e Lordosis of lumbar spine
e Lumbosacral angle
e Flexion or extension of hips
e Flexion or extension of knees

e Arch of feet

Il. Spinal Regional Range of Motion Testing

The purpose of spinal regional range of motion testing is to deter-
mine potential somatic dysfunction in the components of the body
that cause motion around the cardinal axes of motion (flexion,
extension, side bending, and rotation). To perform this section of
the exam, physicians should test active and passive range of mo-
tioninthe cervical, thoracic, and lumbar spine in flexion, extension,
side bending, and rotation. It is easiest to test the cervical and tho-
racic spine while the patient is seated and the lumbar spine while
the patient is standing. Examiners should look for asymmetries
when comparing left and right, as well as any significant increase
or decrease in range of motion when compared to normal range
of motion values. Importantly, normal range of motion values vary
depending on the source (in some cases significantly), therefore,
it is incumbent for physicians to use their clinical judgment in de-
ciding whether an increase or decrease in range of motion repre-
sents somatic dysfunction or a healthy patient with an acceptable
outlying range of motion value. Clinicians desiring specific values
may reference chapter three in the second edition of The Atlas of
Osteopathic Techniques (2012), which compares three different
sources for normal spinal range of motion values.
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Ill. Osteopathic Layer-by-Layer Palpation

The layer-by layer examination has eight components, which are:

1. Observation
Temperature

Skin topography and texture

M LN

Fascia

b

Muscle
Tendon

Ligament

© N o

Erythema friction rub

1. Observation

Before touching the patient, visualize the area being examined first
for signs of somatic dysfunction. See if there are any visual signs
of trauma, erythema, swelling, fullness, diaphoresis, abnormal hair
patterns, nevi, follicular eruptions, etc.

2. Temperature

Metabolic changes from trauma, infection, or even chronic fibrotic
effects may generate heat which can be sensed with the wrists or
hands. To evaluate, place either the volar aspect of the wrist or dor-
sal aspect of the hypothenar eminence of the hand a couple inches
above the skin being tested. Do this over the area of interest and
over the paraspinal areas.

3. Skin topography and texture

Somatic dysfunction may cause an increase or decrease in the hu-
midity, oiliness, thickening, roughening, etc. of the skin. This can be
sensed as the pads of the fingers are applied to the area being ex-
amined, light enough that the fingernail beds do not blanch.

4. Fascia

Fascia may “bind” or tighten when somatic dysfunction is pres-
ent. To sense this, place the hands over the area to be tested and
apply just enough pressure that the fingernail beds blanch. Move
the hands superiorly, inferiorly, left, right, clockwise, and counter-
clockwise, to evaluate for areas of ease or restriction.

5. Muscle

Acute and chronic muscle injuries may cause somatic dysfunc-
tion that can be deduced through palpation. Acute changes have
a boggy feeling overlying the muscle, while the muscle itself may
feel like it is contracted, rigid, or hard. Chronic changes feel ropey
or stringy. To determine, place the hands over the area to be ex-
amined and apply pressure deeper than that applied to the fascia.

6. Tendons

Damaged tendons may undergo fibrous thickening, or changes in
their elasticity. Palpate tendons from their bony attachments to
their continuation with the muscle belly.

7. Ligaments

Ligaments can cause somatic dysfunction by being too lax, causing
joint laxity, or too tight, causing joint restriction. Some ligaments
are more amenable to palpation than others. If able, palpate liga-
ments in the area of concern.

8. Erythema friction rub

The purpose of this test is to discover paraspinal areas with au-
tonomic changes that cause segmental dysfunction. To perform,
place the pads of the second and third digits over the paraspinals
and stroke downward two to three times. Evaluate for redness at
each spinal segment.

IV. Intersegmental Motion Testing

Intersegmental motion testing refers to articulatory motion in the
spinal facets or at any joint. Most often, the goal of motion testing
is to obtain a specific diagnosis. In some instances, a specific diag-
nosis is unable to be ascertained (such as the standing flexion test).
Providers should focus motion testing not only on the area of the
patient’s complaint, but also on other areas where the body may be
compensating for the original somatic dysfunction. Intersegmen-
tal motion testing includes tests that aid in the diagnosis of Short
Leg Syndrome and leg length inequalities such as individual lumbar
spinal segment motion testing and the standing flexion test. The
details on spinal motion testing as well as other joint motion test-
ing is beyond the scope of this appendix. Those who desire to know
more may reference chapter five of the second edition of The Atlas
of Osteopathic Techniques, 2012.

Note: All information on performing an osteopathic structural exam has been
taken from The Atlas of Osteopathic Techniques, Second Edition, by Alexander
S. Nicholas and Evan A. Nicholas, 2012. Only a summary of chapters two
through five is provided here. For a more thorough and complete understanding,
please reference the textbook.
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Painful Cutaneous Nodules

CLINICAL IMAGES

Dana Baigrie, DO, PGY2, Lindsay Tjiattas-Saleski, DO, MBA, FACOEP? &

Bhatraphol Tingpej, MD?

'LewisGale Montgomery Hospital, Medical Education - Resident

’Palmetto Health Tuomey Medical Center

SSumter Medical Specialists PA, Tuomey Medical Center, Infectious Disease

A 61 year old African American male presented to the emergen-
cy department with a chief complaint of a three week history of
tender nodules on his ears and bilateral hands. He initially devel-
oped white-yellow nodules on his ears and then similar tender
lesions appeared on his hands and toes. The patient noted the
lesions often drained yellowish-white fluid if manipulated. Ar-
thralgias of the hands and feet were also present for about two
weeks. His joints were enlarged, warm and tender to palpation.
He admitted to similar arthralgias in the past, but never to this
severity. The patient denied fever, chills, vision changes, lesions
in his mouth, or sick contacts at home. Dermatologic evaluation
revealed skin-colored to white-yellow firm dermal and subcu-
taneous nodules with ulceration and bloody exudate involving
the helix and antihelix of his right ear (Figure 1) and large skin-
colored firm, mobile subcutaneous nodules involving his dorsal
hands at the interphalangeal joints (Figure 2). There were also
white-yellow papules with ulceration and erythema on the pal-
mar surface of PIP and DIP (Figure 3). The nodules on the ear re-
leased a white chalky discharge when firm pressure was applied.

Past medical history is significant for hypertension, hyperlipid-
emia, and gout. He denies alcohol, tobacco or drug use. Patient
reports that he takes no medications. Family history is non-con-
tributory.

Laboratory studies in the emergency department included an
elevated ESR of 67mm/hr (normal 0-30mm/hr), CRP >9.0mg/
dL (normal <1.0mg/dL), WBC count of 14 (normal 3.5-10.5 bil-
lion cells/L), neutrophils 80.7% (normal 42-76%), and serum uric
acid of 8.1 (normal 2-7mg/dL). His renal function and electrolyte
panel were within normal limits.

CORRESPONDENCE:
Lindsay Tjiattas-Saleski, DO | LRTJ55@yahoo.com
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FIGURE 1:

FIGURE 2: FIGURE 3:

QUESTIONS:

1. The most likely diagnosis?
A. Calcinosis cutis
B. Xanthomas
C. Rheumatoid nodules

D. Chronic tophaceous gout

2. What is the best diagnostic method?
A. Serum uric acid level
B. Lipid panel
C. Microscopic examination of aspirate or tissue sample

D. Imaging studies

3. What is the recommended initial treatment?
A. NSAIDS, colchicine, purine-free diet
B. Statin therapy and low-fat diet
C. IV antibiotics

D. Surgical excision of lesion



34 Osteopathic Family Physician | Volume 8, No. 6 | November/December, 2016

ANSWERS

1. What is the most likely diagnosis?

The correct answer is:
D) Chronic tophaceous gout

The differential diagnosis for gouty tophi includes xanthomas,
rheumatoid nodules, and calcinosis cutis.* The diagnosis of chronic
tophaceous gout can be made clinically with history and physical
exam findings along with the presence of negatively birefringent
needle-shaped crystals on microscopy. Xanthomas are dermal col-
lections of lipids and may be a sign of underlying lipid disorder or
gammopathy. They classically appear as firm yellow papules, nod-
ules, or plaques distributed on the extensor surfaces of the hands,
extremities, and/or buttocks.! Rheumatoid nodules appear in ap-
proximately 20% of patients with history of rheumatoid arthritis.
The nodules are typically asymptomatic, firm, semi-mobile, and
distributed over the extensor surface of joints spaces.! Calcinosis
cutis or cutaneous calcification is due to a disruption in calcium
pathways in the body and may occur due to medications, meta-
static causes such as renal disease or sarcoidosis, infection, auto-
immune disorders such as scleroderma, or idiopathic causes.*

2. What is the best diagnostic method?

The correct answer is:
C) Microscopic examination of aspirate or tissue sample

Identifying the presence of monosodium urate crystals under
microscopy is the gold standard for diagnosis of gout. This diagno-
sis can be made via fine needle aspiration or skin tissue sampling.?
The presence of intracellular needle-shaped crystals with negative
birefringence on joint/lesion aspirate or tissue sample confirms
the diagnosis of gout.* Hyperuricemia on serum uric acid labora-
tory studies is suggestive but not diagnostic for gout.® Lipid panel
may be considered if evaluating for xanthomatous disease. The
possibility of septic arthritis should be excluded with a gram stain
and culture.! Imaging studies are typically not useful for diagnosing
an acute gout flare.

3. What is the recommended initial treatment?

The correct answer is:
A) NSAIDS, colchicine, purine-free diet

The treatment of an acute gout flare includes NSAIDs as first-
line therapy as long as no contraindications such as renal failure
or bleeding history are present.! Colchicine is used to treat both
acute and chronic gout by decreasing swelling, reducing pain, and
preventing future flare-ups.* Corticosteroids in oral, intravenous,
intraarticular, or intramuscular form are an alternative pharmaco-
logic treatment option in patients with medical contraindications
to NSAIDs or colchicine such as those with renal disease.® Diets
free of purine-rich foods including liver and fish as well as reduc-
ing alcohol consumption may also be of benefit to patients with
gout. Xanthine oxidase inhibitors such as allopurinol are indicated,
unless contraindications exist, for the long-term management of
gout.r*

CASE DISCUSSION

This patient was admitted to the hospital for further workup and
management. Therapy with intravenous antibiotics and steroids
was initiated as the diagnosis was unclear at time of presentation
and was thought to possibly be infectious. During the course of his
hospital stay, he reported improvement in symptoms. The chalky
exudate (Figure 4) was sent for polarizing microscopy studies and
revealed intracellular and extracellular needle-shaped negatively
birefringent urate crystals and neutrophilia consistent with gout
(Figure 5).

He was discharged on a regimen of allopurinol 100 mg daily,
prednisone 40mg daily, colchicine 0.6mg PO daily, and cephalexin.
500 mg three times daily for seven days following discharge. Three
weeks later, the patient reported improvement. His gout flare had
clinically improved with tophi on the ears and extremities dimin-
ished in size (Figure 6,7,8). He did note continued arthralgias with
erythema, swelling, and warmth in the affected joints, however
improvement is anticipated with continued long-term control and
medication compliance.

DIAGNOSIS
Chronic tophaceous gout

Gout is a chronic inflammatory disease that affects nearly 4% of
the population in the United States.> In fact, it is the most com-
mon form of crystal-induced arthropathy, and the most common
inflammatory arthopathy in men older than 40 years.! Gout is a
deposition disease of metabolic origin caused by supersatura-
tion of monosodium urate. Needle-like crystals are deposited into
joints, connective tissue, and the kidneys. This deposition may
lead to various clinical sequelae such as arthritis, tophi, and acute
kidney injury.! Gout can transition through many phases includ-
ing asymptomatic, acute, and chronic disease.® Environmental or
genetic causes may contribute to development of hyperuricemia.®
Men are more affected by gout than women, related to an estro-
gen-induced increase in urate clearance by the kidney.”

Primary forms of gout may be caused by inborn errors of purine
metabolism or decreased excretion of uric acid by the kidneys.
Secondary forms of gout are related to excessive cell turnover
or secondary renal impairment.? Increased turnover may be re-
lated to diets rich in purines including proteins, fats, and sugary
foods like soft drinks.® Under-excretion of uric acid by the kidneys
accounts for up to 90% of gout cases.? Heavy alcohol intake and
medications including diuretics, aspirin, and nicotinic acid may
decrease excretion of uric acid and contribute to an acute attack.®
Gout is also associated with hypertension, obesity, dyslipidemia,
diabetes mellitus and insulin resistance.”? Rare causes of hyper-
uricemia include tumor lysis syndrome, genetic conditions such as
Lesch Nyhan syndrome, or malnutrition.®

Chronic untreated gout may lead to the development of tophi, a
dermatologic manifestation involving collections of uric acid crys-
tals that settle in soft tissues and joints. These skin lesions develop
due to a foreign-body granulomatous reaction to the crystal de-
posits. Tophi are typically a clinical representation of long-stand-
ing gouty arthritis with average appearance 10 years after onset in
approximately 10% of patients with gout.»° The lesions often ap-
pear cream to yellow in color and are firm, mobile subcutaneous
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nodules with erythematous overlying skin.!® The drainage from
lesions varies in appearance from a clear fluid to thick chalky dis-
charge.* Tophi more commonly form in joints and cooler body sur-
faces such as the helix of the ear, fingers, toes, prepatellar bursa
and olecranon.*! Less common documented body sites of involve-
mentinclude the eyelids, cornea, heart valves, and nasal cartilage.'®

The presence of intracellular needle-shaped crystals with negative
birefringence under polarized microscopy confirms the diagnosis
of gout.! This diagnosis can be made via fine needle aspiration or
skin tissue sampling such as shave or punch biospy.? Hyperurice-
mia on serum uric acid laboratory studies is suggestive but not
diagnostic for gout.® Even with presence of urate crystals on mi-
croscopy, the diagnosis of septic arthritis should be excluded with
a Gram stain and culture.! Imaging studies are not useful in the
diagnosis of an acute gout attack, though may be useful in ruling
out other diagnoses or identifying chronic changes associated with
long-standing gout.!

Treatment of tophaceous gout involves implementation of dietary
changes as well as pharmacologic and possibly surgical interven-
tions.*? Dietary changes such as eliminating purine rich foods and
substituting for carbohydrate-rich and fatty foods may be difficult
in patients with comorbidities such as diabetes and hyperlipid-
emia.? Medical treatment of chronic tophaceous gout includes
long-term use of uric-acid lowering drugs such as allopurinol or
probenecid.® Acute flares may be treated with colchicine, NSAIDs,
or corticosteroids.® Comorbidities such as renal disease, hyperten-
sion, and diabetes must be considered before initiating medical
treatment.® Corticosteroids in oral, intravenous, intraarticular, or
intramuscular form are an alternative pharmacologic treatment
option in patients with medical contraindications to colchicine
such as those with renal disease.® Prior to the introduction of these
gout medications approximately 60 years ago, chronic tophaneous

gout would affect approximately half of patients with history of
gout. However, this incidence has decreased significantly following
the advent of allopurinol and colchicine.” Emphasizing the impor-
tance of long-term management of gout to patients is important.
Complications of long-standing untreated gout may include sec-
ondary infection, urate nephropathy, renal stones, nerve impinge-
ment, or fractures in joints with tophi.®
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Ecthyma
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A mother brought her three month old son to the Emergency Department with a two day history of rapid onset of “lesions” on his
left chest, left arm and face. The mother denies the patient had any trauma, fevers, chills, oral lesions, new medications or recent
changes in formula. The patient does not have any significant past medical history. He is up to date on immunizations. Of note,
his 11 year old sister presented with similar lesions on her posterior thigh/buttock region over the same time period. The only
difference was that his sisters’ lesions were pruritic.

Lesions on the three month olds’ arm, chest wall and left cheek were as depicted in Figures 1-3.

QUESTIONS: FIGURE 1:

Left anterior-upper arm

1. What is the moste likely diagnosis?
A. Candida
B. Ecthyma

C. Insect bites

D. Porphyria cutanea tarda

E. Venous stasis ulcers o T
FIGURE 2:
2. What is the recommended plan of care? Left cheek

A. Nystatin cream
B. Permethrin cream

C. Phlebotomy and low-dose
hydroxychloroquine

D. Wound debridement, barrier creams
and multilayered compression bandages

E. Wound debridement and topical
mupirocin
FIGURE 3:

Left anterior-lateral chest wall

CORRESPONDENCE:
Lindsay Tjiattas-Saleski, DO | LRTJ55@yahoo.com
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ANSWERS

1. What is the most likely diagnosis?

The correct answer is:
B) Ecthyma

The patient's history combined with the characteristic appearance
of the lesions points to ecthyma as the most appropriate diagno-
sis.! The lesion could have originally begun with an insect bite, but
if so is now secondarily infected; ecthyma is a more correct an-
swer.>?Porphyria cutanea tarda is incorrect, as these lesions occur
primarily on sun exposed areas.'® Venous stasis ulcers are pruritic
and typically occur on the lower extremities.! Candidiasis is un-
likely as the lesions are not in the skin folds and lack the distinctive
bright red exanthem, small pustules at the edges of the rash, or the
characteristic pasty, white residue it may generate.*

2. What is the recommended plan of care?

The correct answer is:
E) Wound debridement and topical mupirocin

Treatment for ecthyma generally begins with debridement of the
lesions so that antibiotics will better penetrate the skin and treat
the underlying infection.'® Choices of topical antibioticinclude mu-
pirocin three times daily for seven to ten days or retapamulin twice
daily for five days.*>¢ For lesions that are extensive or resistant to
initial treatment, oral antibiotics may be used.*”# Choices include
dicloxacillin or cephalexin, 250 to 500 mg four times daily for ten
days (clindamycin or erythromycin can be used for patients allergic
to penicillins).”®  Phlebotomy and low-dose hydroxychloroquine
are treatments for porphyria cutanea tarda.’®* Wound debride-
ment, barrier creams and multilayered compression bandages are
steps towards managing venous stasis ulcers.”'* Nystatin cream
is applied topically for candida infection and permethrin cream is
used in the treatment of scabies.**?

THE BASICS OF IMPETIGO..WHAT IT IS,
WHAT CAUSES IT, WHAT ARE THE TYPES:

Impetigo is a communicable skin infection that is more common
in children, but can occur at any age.’® It exists in three main
forms including bullous, non-bullous and ecthyma.l® Impetigo is
contagious, and can be spread among individuals living in the same
household.!*

Ecthyma is an uncommon variant of the skin infection impe-
tigo and is most commonly found on the distal extremities.>° It
consists of punched-out, ulcerative lesions with surrounding
erythema.® While impetigo is most commonly caused by Staphy-
lococcus aureus, the ecthyma variant is most often caused by
group A Streptococcus.’ It is worth noting, however, that both
conditions can be caused by either organism.? While most
frequently seen in children ages two to six years of age, this type
of infection can be seen at any age.'! Infection often occurs after
minor skin injuries or conditions such as abrasions, dermatitis,
and insect bites.!! For this reason, it is often seen among the
homeless population as well as individuals in third world countries
without the ability to maintain proper hygiene.!

SYMPTOMS/DESCRIPTION

Both impetigo and ecthyma may cause mild pain and pruritis.”
Infections are often found in areas of skin that have recently been
injured due to scratching or an insect bite.? Scratching the lesions
may spread the infection, and the development of satellite lesions
is common due to autoinoculation.® The diagnosis of the three
variants of impetigo is made clinically based on appearance of the
lesions.” Those lesions exhibiting a honey-colored crust are char-
acteristic of bullous and nonbullous impetigo.” Interestingly, these
two forms of impetigo infection occur in the superficial epidermis
and do not extend below the dermal-epidermal junction.®

By contrast, ecthyma is often referred to as deep impetigo be-
cause it extends into the dermis.? It begins with a small, pus-filled
blister and red border, which eventually leaves a crusty ulcer un-
derneath.? Ecthyma is characterized by purulent, shallow ulcers
with a punched-out appearance.” Overlying the ulcer is a thick,
brown-black crust and surrounding erythema.” Cultures of ec-
thyma lesions are indicated only when empiric antibiotic therapy
fails to resolve the problem.” In this case, patients should have a
nasal culture and wound culture performed to identify Methicillin
Resistant Staphylococcus aureus.”

Important diagnoses to include in a differential include excoriated
insect bites, Porphyria cutanea tarda, venous stasis and ischemic
ulcers of the legs.® For any patient with a history of recent travel
or relevant exposures, alternative diagnoses such as cutaneous
anthrax and other potentially serious zoonotic infections must
be considered.'? Ecthyma, as a variant of impetigo, should not be
confused with Ecthyma gangrenosum, a bacterial infection caused
by Pseudomonas aeruginosa and most commonly seen in immuno-
compromised patients.*? Ecthyma gangrenosum involves vesicles
and pustules that hemorrhage and ulcerate into a necrotic eschar.*?

TREATMENT

In order to treat both ecthyma and impetigo, the lesions must be
debrided.® By removing the crusted exudate from the lesions,
topical antibiotics are better able to penetrate the skin and treat
the underlying infection.> Mupirocin has been shown to be highly
effective against gram-positive bacteria, such as Staphylococ-
cus aureus and group A streptococcus.’ For effective treatment,
mupirocin should be applied three times daily for a period of
seven to ten days.>” Alternatively, retapamulin or fusidic acid can
also be used.”® While penicillin is usually an effective oral agent,
antistaphylococcal agents such as dicloxacillin, cephalexin,
clindamycin, etc. may be necessary for extensive lesions or lesions
that are resistant to treatment.”®

Several measures can be taken to prevent infection.!* Patients
should be encouraged to practice good hygiene with use of soap
and water, to avoid sharing towels and to wash their clothes regu-
larly.** For individuals diagnosed with impetigo, family members
of the individual should be checked for signs of infection.® If there
are concerns regarding exposure to impetigo or ecthyma, further
preventive measures such as benzoyl peroxide wash and ethanol
or isopropyl gel for hands/involved sites can be taken.®
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Timely treatment of impetigo generally leads to prompt recovery.
Failure to treat the infection can lead to more extensive spread
of disease.® Lesions can progress to infections deeper in the skin
and soft-tissues.® Complications of group A strep (GAS) induced
impetigo include guttate psoriasis, scarlet fever and glomerulo-
nephritis.® Recurrent infections can occur due to either failure to
eradicate the pathogen or by recolonization.® Scarring may be seen
upon healing of ecthyma lesions.®
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Obesity can put you at risk for
developing a number of conditions
such as high blood pressure, diabetes,
heart disease, and some forms of
cancer. In addition to regular exercise
and behavioral modification, eating a
healthy well-balanced diet should be
included in all obesity management
approaches for a Body Mass Index
(BMI) of 25.0 or higher. BMl is an index
of weight-for-height commonly used to
classify overweight and obesity in adult
individuals. A BMI between 18.5 and
24.9 is considered a healthy weight.
Overweight is characterized as a BMI
equal to or more than 25.0 and 29.9.
Obesity is a BMI equal to or more than
30.0. Healthy eating patterns support
a healthy body weight, by balancing
energy (caloric) intake to energy use,
and can help prevent and reduce the
risk of chronic disease.

DIETARY MODIFICATIONS INCLUDE:

Your doctor should encourage you to eat a healthy well-balanced diet with whole
grains, beans, fresh vegetables and whole fruits (instead of simple sugars and carbs),
fat-free & low fat (1%) dairy, and protein foods (e.g. fish, lean meats, poultry, and
nuts/seeds). If your doctor has no concerns about you doing exercise, you should also
perform at least 150 min/week of physical activity (such as brisk walking) and muscle
strengthening exercises over at least 2 days/week to achieve the appropriate weight
loss and body conditioning.

Avoid sugary soft drinks and fruit juices. Studies have shown that in overweight and
obese middle-aged and older adults on a low calorie diet, drinking water before each
main meal aided weight loss.

A reasonable weight loss goal is 1-2 pounds per week. You can do this by eating
500-1,000 fewer calories each day (this could be as easy as two less sodas per day!).
As with all chronic conditions, effective management of obesity requires a highly
motivated individual and a committed team of health professionals including your
Osteopathic Family Physician, nutritionists/dieticians, and other subspecialties.

Weight-loss programs, approved by your doctor, can be encouraging, more successful
and affordable led by specialty-trained staff. In spite of all the dietary strategies out
there, weight management still comes down to the calories you take in versus those
you burn off.

Cutting calories is as simple as skipping high-calorie, low-nutrition items, substitut-
ing high-calorie foods for lower calorie options, and reducing portion sizes. At the
beginning of a meal, take slightly less than what you think you will eat. Eat from plates,
not packages or containers. Check food labels for nutritional facts, serving size, and
number of calories per serving. Use a calorie counter as a helpful tool.

Combining regular activity and healthy eating patterns will best help you achieve and
maintain a healthy body weight.

MEDICAL CARE & TREATMENT OPTIONS:

If you have any questions about obesity, please contact your Osteopathic Family
Physician. With a thorough history and physical exam, your doctor will help you
determine which dietary changes along with any other treatment options will be best for
you to achieve a healthy body weight. In case of any emergency, you should call your doctor
or 911 right away.

SOURCE(S): Obesity and Dietary Modifications. Gov, Up-to-Date, and U.S. Centers for Disease Control & Prevention

The Osteopathic Family Physician Patient Handout is a public service of the ACOFP. The information and recommendations appearing on this page
are appropriate in many instances; however, they are not a substitute for medical diagnosis by a physician. For specific information concerning
your personal medical condition, ACOFP suggests that you consult your family physician. This page may be photocopied noncommercially by
physicians and other health care professionals to share with their patients.

For additional patient related educational material please visit our website at www.acofp.org



Non-Profit Org.

American College of Osteopathic Family Physicians U.S. Postage
330 East Algonquin Road, Suite 1 PAID
Arlington Heights, IL 60005 G e -

1746

Over 30 AOA Category 1-A CME credits anticipated!
Pre-Con begins on March 15

ocon

MARCH 16 - 19, 2017/

Kissimmee, Florida | Gaylord Palms Resort & Convention Center

Register online and make your hotel reservations this fall at acofp.org.



