
 

 

 

publication process. It was well 
received by members and I hope 
that it will encourage our members 
to start the publishing process. 
Additional items will be posted on 
the website that will serve as a 
guide to help members start the 
writing process. 

These events highlight that joining a 
society is not only about attaining CE 
credits, it’s about learning new topics, 
networking and brainstorming with 
fellow colleagues. 

So, why should you continue to be a 
NYSCHP member and support the New 
York City Chapter? Why should you be 
involved on the board? NYCSHP is 
dedicated to promoting the pharmacy 
profession. This means using all of our 
resources to provide innovative 
programs, professional development, 
networking, and volunteering 
opportunities to its members. Our 
society works hard to apply for grants 
and plan continuing education 
programs, along with coordinating 
public health events.  

Seize the challenge and join the 
board. I promise you will not regret it. 
It just might be a life-changing moment 
for you just as it was for me.  

I thank you for your continued 
support, and remember your ideas and 
suggestions are always welcome. 
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It is a special honor and privilege to 
begin my term as President of the New 
York City Society of Health-System 
Pharmacists. Our outgoing president, 
Dr. Elizabeth Palillo, deserves an 
enormous thank you for guiding the 
society so well and for bringing the 
chapter to the next level. 

When she first approached me about 
running for presidency, I really didn’t 
give it much thought. I was after all, 
about to become a mother for the 
second time. As the months went by, 
several more people approached me; 
Drs. Monica Mehta, Michele Kaufman 
and Kwaku Marfo, their persistence 
and dedication to the profession made 
me consider it carefully, and I 
eventually agreed to accept the 
nomination at the last hour. I look back 
at that decision and it was a life-
changing moment. 

It is our professional duty to further 
the pharmacy profession, to be life-long 
learners and to mentor the next 
generation of leaders. The inclusion of 
educational topics such as the 
Pharmacy Practice Model Initiative 
(PPMI) and health care reform will 
prepare our members to engage in the 
development of a future practice model.  

A workshop on “Writing in 
Pharmacy” was planned to enable 
pharmacists to acquire the skills to 
develop their professional writing, and 

various ways to publish their research. 
Pharmacists are at the forefront of 
public health and we, as a professional 
organization should be actively 
involved in the community. Several 
public health initiatives include holding 
medication safety workshops in 
underserved communities, participating 
in health fairs, and advocating for 
legislature to reduce tobacco use and 
prevent sales in pharmacies. 

October is National Pharmacists 
Month and our chapter was busier than 
ever with a whirlwind of scheduled 
events. In addition to our CE dinner 
program, we had a variety of events, 
ranging from workshops and 
volunteering, to media events. I 
couldn’t be prouder of our members for 
their participation in these great events 
that promote the profession of 
pharmacy – NYCSHP is truly the most 
active chapter.  

� For NY Cares Day, we joined 6,000 
volunteers in cleaning, painting, 
and organizing the NYC public 
schools. Over 20 members 
participated in painting a mural, a 
classroom and a hallway at MS 
424X, the Hunts Point School 
located in the Bronx.  

� More than 15 members joined me 
at 5:30am at the NBC Today Show 
to promote our profession. 
Participants were able to shake 
hands with Al Roker and Matt 
Lauer. It was surprising to find 
that appearing on the Today Show 
was a     bucket list item for quite a 
few members. 

� We reached maximum capacity at 
our Writing in Pharmacy 
workshop even though it did not 
provide CE credit. The workshop 
highlighted strategies to overcome 
barriers to writing and publishing, 
along with outlining the 
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patient case 

HP is a 58yo female undergoing 
nasogastric suction, presents with 
diminished skin turgor, sNa 158mEq/L 
and weight of 63kg 

1. Calculate the estimated 
reduction in sodium after 1 
liter of 0.45% NS 

a. 8 mEq 
b. 5 mEq 
c. 1 mEq 
d. 2.5 mEq 

 
2. How many liters of 0.45% NS 

is required to reduce sNa by 
5mEq/L? 

a. 1 liter 
b. 10 liters 
c. 2 liters 
d. 19 liters 

 
3. At what rate should 0.45% NS 

be run over 12 hours to reduce 
sNa by 5 mEq/L? 

a. 50 ml/hr 
b. 167 ml/hr 
c. 22 ml/hr 
d. 300 ml/hr 

Read Part 2 of our new series  
“Electrolyte Refreshers” for a quick overview of 

Sodium  
   

NY is an 80kg male with acute 
hyponatremia - sNa 110mEq/L  

1. What is NY’s TBW? 

a. 42kg 
b. 48 kg 
c. 40 kg 
d. 133 kg 

 
2. What amount of sodium 

should be replaced for goal 
sNa of 120mEq/L? 

a. 580 mEq 
b. 300 mEq 
c. 480 mEq 
d. 400 mEq 

 
3. What is the estimated rise in 

sodium if 1 liter of 3% saline 
were used? 

a. 8.2 mEq 
b. 10 mEq 
c. 4.9 mEq 
d. 23 mEq 
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A Change is Coming – FDA Update on Extended-Release/Long-Acting Opioids  
Steven Elrod, Pharm.D Candidate 2014 – Touro College of Pharmacy 

 
Over the past 20 years, there 

has been a direct correlation 
between the number of deaths 
and hospital admissions due to 
opioid overdose and the sales of 
opioid prescriptions.1 Centers for 
Disease Control and Prevention 
have documented that this is the 
11th consecutive year of increase 
in drug overdose deaths, with 
75% of those deaths attributed to 
opioid overdoses (either alone or 
in combination with other 
drugs.) 2 

Outrage over these statistics 
was noted in the summer of 
2012, when Physicians for 
Responsible Opioid Prescribing 
(PROP) sent several citizen 
petitions to the FDA. PROP’s 
mission is to reduce the 
morbidity and mortality 

resulting from the prescribing of 
opioids and to promote cautious, 
safe and responsible opioid 
prescribing practices. The 
petitions highlighted the urgent 
need for the relabeling of long 
acting opioids.  

On September 10, 2013, the 
FDA agreed to some of the 
addendums suggested by PROP. 
Those changes will affect the 
dosage & administration, 
warnings & precautions, drug-
drug interactions, use in specific 
populations, patient counseling 
information and medication 
guides of these opioids.   

The FDA’s goal is to use 
language and increased 
surveillance to help reduce 
inappropriate prescribing, in an 

effort to decrease the misuse, 
abuse, addiction, overdose and 
deaths associated with extended-
release/long-acting opioid 
analgesic use.3  

FDA Labeling Requirements 
 OLD Language NEW Language 

INDICATION [OPIOID]  is indicated for the relief of moderate to 
severe pain in patients requiring continuous, 
around-the-clock opioid treatment for an extended 
period of time 

[OPIOID] is indicated for the management of pain 
severe enough to require daily, around-the-clock, 
long-term opioid treatment and for which 
alternative treatment options are inadequate 

NOT FOR USE � As an as-needed analgesic 
� For  pain  that  is  mild… 
� For acute pain 
� For  postoperative  pain… 
 

� Because of the risks of addiction, abuse and 
misuse of opioids, even at recommended doses 
and because of the greater risks of overdose 
and death with extended release formulations, 
reserve [OPIOID] for use in patients for whom 
alternative  treatment  options…are  ineffective,  
not tolerated, or would otherwise be 
inadequate to provide sufficient management 
of pain. 

� As an as-needed analgesic 
BOXED 

WARNING 
� Increased emphasis on risks, including abuse, overdose, death, and Neonatal Opioid Withdrawal 

Syndrome  
� Urges  prescribers  to  ‘assess  each  patient’s  risk’  for  abuse  before  prescribing  and  to  ‘monitor  all  

patients  regularly  for  the  development  of  abuse’   
POSTMARKETING 
REQUIREMENTS 

� All ER/LA opioid application holders should conduct post-marketing research to properly assess the 
known risks of abuse, hyperalgesia, overdose and death when ER/LA opioids are used long-term.   

� Research protocols are expected to be submitted by August 2014 and completed between August 
2015-2018.  

 

Continued on next page 

Interested in contributing to 
the Bulletin?  

Email ideas or submissions 
to bshoberu@montefiore.org  
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Continued from page 3 

New Formulations 

The newest opioid slated to 
hit the market in January 2014 is 
hydrocodone bitartrate 
extended-release capsules 
(Zohydro ER).  

This schedule II,  single entity 
agent is approved for the 
treatment of chronic pain. 
Zohydro ER joins oxycodone, 
oxymorphone, hydromorphone, 
morphine, fentanyl and 
methadone as an  ER/LA mu-
active opioid. 

With the acetaminophen 
component uncoupled from 
hydrocodone, there is a 
decreased chance of acute liver 
toxicity and unintentional 
acetaminophen overdoses.   

In addition to being the 
newest opioid on the block, 
Zohydro ER will be the first 
opioid to adopt the FDA’s new 
labeling requirements.  

Pharmacist’s Role 

With the introduction of 
labeling changes for ER/LA 
opioids from the FDA, there will 
be increased questions from 
doctors and patients. 

ER/LA opioids remain 
schedule II drugs and can be 
filled for a maximum 30 day 
supply with no refills.   

The hope of the new labeling 
is to force prescribers to 
reevaluate patients, the 
appropriateness of their therapy 
and their potentional for abuse.   

When new prescriptions come 
in, it is the pharmacist’s duty to 
review the patient’s profile and 
question if this is the right choice 
to control their pain: 

� Does the patient have prior 
opioid use, any current drug 
interactions and appropriate 
indication for ER/LA use.  

� Does it makes sense that they 
are being prescribed an 
ER/LA opioid? 

� Have they been challenged 
on non-opioid analgesic 
therapy or even immediate 
release (IR) opioids?  

With the rate of opioid abuse 
in New York City on the rise, it 
is important that we 
communicate with providers to 
ensure our patients are being 
monitored regularly and treated 
appropriately. 

1. CDC. MMWR 2011. Updated with 2009 mortality 
and 2010 treatment admission data. 

2. Jones CM, Mack KA, Paulozzi LJ. Pharmaceutical 
overdose deaths, United States, 2010. JAMA 
2013; 309(7):657-9. 

3. FDA. Pain patients in the United States receive 
care from precribers with different backgrounds 
and levels of experience and expertise in treating 
pain. IMS H Health, Vectore One National 
(VONA).  

4. OxyContin (oxycodone hydrochloride) extended-
release tablets (NDA 022272) labeling, available 
www.accessdata.fda.gov/drugsatfda_docs/label/
2013/022272Orig1s0141b1.pdf 

5. Paone  D,  Bradley  O’Brien  D,  Shah  S,  Heller  D.  
Opioid analgesics in New York City: misuse, 
morbidity and mortality update. Epi Data Brief. 
April 2011.  

 
New York State Council of Health – System Pharmacists  
Corporate Member Scholarship Award Essay Question: 

 “Sterile compounding…How do we avoid another compounding debacle?” 
Criteria:      

i Recipient must be in their final two (2) years of Pharmacy School 
i Recipient must be attending a New York State Pharmacy School 
i Student must compile a 1000 word essay based on the above topic 
i All submissions will receive a complimentary membership to NYSCHP.  
 

Prize:      
i $1500 awarded by the corporate sponsors, complimentary registration 

to the NYSCHP Annual Assembly with accommodations for one night and a framed 
certificate 

DEADLINE:  JANUARY 28, 2014 

Essay must follow these guidelines: Submission Guidelines 
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NYCSHP would like to thank the following vendors 
for exhibiting at the 

Annual Industry Relations Program! 
 

Topic: Pharmacy Practice Model Initiative (PPMI) 
Venue:  New York Hilton Midtown 

 
9/26/13 

NYCSHP – NY CARES DAY 
 Brightening Up MS 424X  
The Hunts Point School  

Bronx, NY 
 

Allergan 
Amgen 

American Regent 
AstraZeneca 

B. Braun Medical Inc. 
Boehringer Ingelheim 

Bracco 
Cadence 

CSL Behring 
Forest 
Grifols 

Janssen J&J 
Lantheus 
Lilly USA 

Merck 
Millennium: The 
Takeda Oncology 

Company 
Novo Nordisk 
Octapharma 

Onyx 
Regeneron 

Pharmaceuticals 
Sanofi Aventis 
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It has been suggested that Agent 
Orange, a toxic defoliant (chemical 
dusted or sprayed on plants which 
causes its leaves to fall off) used in the 
Vietnam War during the 1970s has 
been linked to the development of 
Type 2 Diabetes Mellitus (T2DM) 1  

In 1962, President John F. Kennedy 
approved “Operation Ranch Hand,” 
(ORH) which sprayed over 19 million 
gallons of herbicides over South 
Vietnam during the Vietnam War from 
1962-1971. Its purpose was to destroy 
the jungle camouflage that provided 
communist supply routes and base 
camps.2  

Agent Orange, commonly referred 
to as dioxin (2,3,7,8-
Tetrachlorodibenzo-p-dioxin [TCDD]), 
is the most toxic chemical found within 
the herbicide. It was named after the 
orange striped barrels used for its 
transportation.2 

During the 1970s, veterans 
returning home from the Vietnam War 
began to report skin rashes, cancer, 
birth defects in their children and 
psychological symptoms. Concerns 
from returning veterans prompted a 
study to examine whether these effects 
were attributed to TCDD.  

One such study in 1970 found that 
dioxin could cause birth defects in lab 
animals. As a result of these findings, 
dioxin use in Vietnam halted and one 
year later, all military herbicide use in 
Vietnam ended. A large class-action 
lawsuit was filed in 1979 against 
herbicide manufacturers, and was 
settled out of court in 1984. Nearly 
$200 million was distributed to 
veterans between 1988 and 1996.2 

Numerous studies and data suggest 
that non-diabetics exposed to TCDD 
had an increased risk of insulin 
resistance. Their normal blood glucose 
levels were maintained by very high 
concentrations of insulin in their 
serum.3 The exact mechanism behind 
Agent Orange and its association with 
T2DM is not known, however it has 
been hypothesized that TCDD up-
regulates tumor necrosis factor alpha 

(TNFα) expression in several cell 
types.3 It has been noted that the 
administration of anti-TNFα antibodies 
resulted in less TCDD-induced 
oxidative stress in hepatic nuclei, and 
has also been found to reduce TCDD-
mediated mortality in mice.3 These 
findings suggest a connection between 
TCDD and TNFα expression. A study 
performed in mice at Harvard 
University in 1999, also suggested that 
the deletion or depletion of TNFα leads 
to increased insulin sensitivity.4 

In 1982, Lathrop et al performed the 
pilot study “Epidemiologic 
investigation of health effects in Air 
Force personnel following exposure to 
herbicides: Study Protocol.5" The 
study’s objective was to determine the 
potential effects of herbicide exposure 
on health outcomes. ORH personnel 
(n=1,264) who served in the Republic 
of Vietnam from 1962-1971 were 
compared to non-ORH subjects. Both 
groups were similar in age, race, 
military occupation, duration of 
service, herbicide exposure and health 
characteristics. As a prospective cohort 
study a small percentage of patients 
dropped out and new individuals with 
similar baseline characteristics were 
added.6 Exclusion criteria were not 
mentioned.   

The body fat percentages of both 
groups were also similar with 21% in 
the ORH group and 22% in the non-
ORH group.6 Body fat is an important 
baseline characteristic to note, because 
the half-life of dioxin increases with 
percentage body fat. The half-life of 
dioxin was back-extrapolated to an 
estimated 8.7 years in the ORH group.7 
Body fat is also important because it is 
a known contributing factor towards 
the development of T2DM.  

Two factors that were significantly 
different in the baseline characteristics 
of the two groups were the percentage 
of current smokers (51% vs. 37%, 
respectively) and the mean dioxin 
levels (49.4 parts per trillion [PPT] 
versus 5.2 PPT, respectively). 6 There 
were no primary or secondary 

endpoints measured. 
In1992, Henriksen et al performed 

the follow-up study, "Serum Dioxin 
and Diabetes Mellitus in Veterans of 
Operation Ranch Hand." This study 
included 952 of the original Ranch 
Hands and 912 of the original 
comparator group (83% and 76%, 
respectively). A diagnosis of diabetes 
mellitus was identified by reviewing 
medical records and laboratory results 
for a history of diabetes or a 2-hour 
postprandial glucose value of >200 
mg/dL.  

Diabetic status, severity and time-to-
diabetes onset was also noted. The 
time-to-diabetes onset was defined as 
the number of years between the end of 
the patient’s last tour of duty in 
Southeast Asia and the date of the first 
diagnosis of T2DM. Individuals were 
excluded if they had a history of T2DM 
prior to their service in Southeast Asia, 
and had no current serum dioxin levels.  

In this study, ORH subjects were 
classified into three groups based on 
their dioxin exposure (see table 1). 
Having a serum dioxin level that was 
less than or equal to 10 PPT, defined 
the comparator group. In this 
evaluation, median dioxin levels were 
52.7 PPT in the "low" group, and more 
than three times higher (197.5 PPT) in 
the "high" group.  

These values were significantly 
higher than in the comparator group, 
which had a level of 4.0 PPT (see table 
2). The age, percentage of body fat, and 
current "smoking" and "drinking" 
status were similar across the three 
ranch hand groups, as well as with the 
comparator group. 

Interestingly, of the number of 
subjects who worked servicing aircraft 
and airlines on the ground during these 
years, 76.7% of them were categorized 
in the “high” category. The results 
showed that ranch hands in the high 
dioxin category were younger and 
smoked more than ranch hands in the 
low and background categories.  

Overall, insulin concentrations in 
non-diabetic veterans increased 

Agent Orange, a Toxic Defoliant and its association with Type 2 Diabetes 
Lindsay Goldenberg, B.S. Pharm. D Candidate, 2014 – University of New England 
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significantly as the dioxin levels increased. 
Also, ORH subjects who were exposed to 
dioxin, presented with an increased risk and 
severity of T2DM, while the time to T2DM 
onset decreased.8 

Although there are a number of evidence-
based studies supporting the argument that 
Agent Orange is a cause of T2DM, it is critical 
to consider other co-morbidities and risk 
factors as contributors. Some of these risk 
factors include obesity, cardiac disease, 
vascular disease, and genetics. As healthcare 
professionals, we recognize and understand 
that obesity and genetics play a role in the 
complex disease state of T2DM. 

There is a significant volume of published 
literature supporting diseases as a direct 
result of military personnel exposure to Agent 
Orange. The 1982 study was the first step in a 
20-year ongoing investigation, which 
included multiple follow-up studies 
analyzing the effects of dioxin and its 
association with T2DM. 

 

1. Cranmer M, Louie S, Kennedy R, et al. Exposure to 2,3,7,8- Tetrachlorodibenzo-p-dioxin (TCDD) Is Associated 
with Hyperinsulinemia and Insulin Resistance. Toxicological Sciences: Oxford Journals. 2000; (56): 432-436.  
2. American Cancer Society. Last Updated May 14, 2013. 
http://www.cancer.org/cancer/cancercauses/othercarcinogens/intheworkplace/agent-orange-and-cancer. 
Last Accessed October 30, 2013. 
3. Kern P, Said S, Jackson W, Michalek J. Insulin Sensitivity following Agent Orange Exposure in Vietnam 
Veterans with High Blood Levels of 2,3,7,8-Tetrachlorodibenzo-p-Dioxin. The Journal of Clinical Endocrinology & 
Metabolism. 2004; 89(9): 4665-4672. doi: 10.1210/jc.2004-0250. 
4. Hotamisligil GS. Mechanisms of TNF-alpha-induced insulin resistance. Exp Clin Endocrinol Diabetes. 
1999;107(2):119-25.   
5. Lathrop GD, Wolfe WH, Albanese RA, et al. Epidemiologic Investigation of Health  Effects in Air Force  
Personnel Following Exposure to  Herbicides: Study Protocol.  USAF School of Aerospace Medicine. Brooks Air 
Force Base, Texas. 1982:1-172. 
6. Wolfe W, Michalek J, Miner J, et al. Serum Dioxin Levels in Air Force Health Study Participants: Preliminary 
Report. Epidemiology Division: USAF School of Aerospace Medicine Human Systems Division Air Force 
Systems Command. Brooks AFB, TX. Published April 26, 1988. 
http://specialcollections.nal.usda.gov/sites/specialcollections.nal.usda.gov/files/01588.pdf Last Accessed 
September 17, 2013. 
7. Michalek JE, Pirkle JL, Caudill SP,Tripathi RC, Patterson Jr, Needham LL. Pharmacokinetics of TCDD in 
veterans of Operation Ranch Hand: 10-year follow-up. J Toxicol Environ Health. 1996;47(3):209-20.  
8. Henriksen GL, Ketchum NS, Michalek  JE, et al. Serum Dioxin and Diabetes Mellitus in Veterans of Operation 
Ranch Hand.  Epidemiology. 1997; (8)3: 252-258. 
9. U.S. Department of Veterans Affairs. Compensation. U.S. Department of Veterans Affairs. Updated October 
22, 2013 http://www.benefits.va.gov/compensation/claims-postservice-agent_orange.asp#diseases. Last 
Accessed October 23, 2013 

 

Veterans can apply for Military Compensation due to Presumed Exposure Policy 

If you were in 
service: 

In Vietnam between: 
1/9/62 – 5/7/75 
In or near Korean 
demilitarized zones: 
 4/1/68 – 8/31/71 

You do not have to prove that 
you were exposed to Agent 
Orange to be eligible for 
disability compensation for 
diseases believed to be 
associated with herbicide 
exposure 

Some disease 
states recognized   
for    eligibility 
compensation 
under the 
“presumptive 
policy” 

Parkinson’s Disease, T2DM, 
ischemic heart disease, 
multiple myeloma, early-
onset peripheral neuropathy, 
respiratory cancers, and 
prostate cancer 

The "presumptive policy" 
related to herbicide exposure 
simplifies the compensation 
process for military personnel 
since they do not have to prove 
that their illness was a result of 
their military service.   

 

Table 1: 1992 Follow-up Study: Exposure 
Classifications (in parts per trillion [PPT]) 8 

Dioxin 
Category 

Current Dioxin & 
Initial Serum 
Dioxin Level 

# of 
Participants 

Comparison ≤ 10 1,276 

Ranch Hand 
Background 

 
≤ 10 

 
422 

Low >10 & ≤ 94 284 

High >10 & > 94 283 

 

Table 2: 1992 Follow-up Study: Demographic Characteristics by Dioxin Exposure 
Category8 

Characteristic Comparison RH Background RH Low RH High 

Median Dioxin (PPT)*  4.0 5.7 52.7 197.5 

Mean Age (years) 53.5 54.6 54.9 50.9 

Mean Body Fat (%) 21.8 20.2 22.2 23.4 

Current Smokers (%) 24.8 27.7 28.5 31.1 

Current Drinkers (%)  20.5 21.8 25.3 17.3 
Occupation (%) 
     Officer 

 
38.5 

 
61.6 

 
38.0 

 
2.5 

     Enlisted flyer 16.1 11.6 21.5 20.8 
     Enlisted ground crew 45.4 26.8 40.5 76.7 
*Current serum dioxin levels in the Comparison and Background categories, initial 
serum dioxin levels in the Low and High categories  

Continued from page 6 

  Upcoming Events 
Save the Date! 

 NYSCHP Reception @ ASHP 
Midyear Clinical Meeting 

Date: Mon, Dec 9th, 2013 
Location: Peabody 

Orlando 

Jan Keltz Memorial 
Winter CE Program 

Date: Sat, Jan 18-20, 2014 
Location: Crowne Plaza 
Hotel, Lake Placid, NY 

Monthly CE Program 
TBD 

Date: Thurs, Jan 23rd, 2014 
Location: TBD 

NYSCHP 
Pharmacotherapy 

Geriatric Symposium 
Date: Sun, Feb 2nd, 2014 
Location: Sandford Brown 
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NYCSHP 
Installation 
Dinner 2013 

The New 
Yorker Hotel 

Grand 
Ballroom 
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In February of 2013, the Global 
Initiative for Chronic Lung Disease 
(GOLD) updated and enforced new 
guidelines for the diagnosis, treatment, 
management and prevention of Chronic 
Obstructive Pulmonary Disease (COPD).  

COPD is a common progressive lung 
disease resulting in limitations of airflow 
that is not fully reversible. Each year, 
about 15 million people around the globe 
are diagnosed with COPD resulting in 
700,000 hospitalizations nationwide.  

These guidelines have incorporated 
new approaches in categorizing a 
patient’s burden of symptoms, modified 
Medical Research Questionnaire 
(mMRC), COPD Assessment Test (CAT), 
and exacerbation rates. The goal of these 
guidelines is to combat COPD by 
effectively diagnosing patients and 
providing exceptional quality of care.  

On March 1, 2011, roflumilast 
(Daliresp®) was FDA approved to 
decrease the frequency of COPD 
exacerbations and worsening of the 
symptoms of severe COPD. Roflumilast 
works as the only selective inhibitor of 
the enzyme phosphodiesterase 4 (PDE4).  

Inhibition of PDE4 causes the 
accumulation of intracellular cAMP in 
the lungs and results in the reduction of 
inflammatory mediators. Roflumilast 
does not have any bronchodilator effects 
and must always be used in combination 
with at least one long-acting 
bronchodilator. 

Due to its novel pathway, it was 
incorporated into the COPD treatment 
algorithm in the updated guidelines. It is 
recommended as an alternative agent in 
high-risk patients with a low burden of 
symptoms. It is also recommended for 
high-risk patients with high burden of 
symptoms, due to multiple studies 
showing its efficacy as a second line 
agent when used in combination with 
long acting agents. 

Roflumilast is an oral 500mcg capsule 
for daily use. Peak concentrations are 
seen at one hour and can be delayed 
when taken with food. Hepatic 
metabolism via CYP1A2, CYP3A4, and 
conjugation results in the active 
metabolite roflumilast N-oxide. Avoid 
strong CYP450 inducers such as 
rifampin, phenobarbital, carbamazepine, 
and phenytoin. Avoid CYP3A4 or 
CYP1A2 inhibitors such as erythromycin, 
ketoconazole, fluvoxamine, and 

Chronic Obstructive Pulmonary Disease – New Guidelines and Mechanisms of Action 
Johnny Wong, Pharm.D Candidate, 2014 – Long Island University 

cimetidine. Avoid use with theophylline. 
The AUC of roflumilast increased by 28% 
following repeated theophylline co-
administration. Roflumilast is 
contraindicated in patients with moderate 
to severe liver impairment (Child-Pugh 
score of B or C).  

The most common side effects reported 
include weight loss and diarrhea. Please 
monitor weight regularly for unexplained 
weight loss. Be wary of changes in mood 
or thoughts with roflumilast use, as studies 
have shown suicidal ideations in patients. 
Do not use roflumilast for acute 
bronchospasms.  

The adverse effect profile of this agent 
is not a significant hindrance to its use and 
the once daily dosing of this agent may 
increase adherence rates in COPD patients. 

It is recommended that COPD patients 
get vaccinated yearly against influenza. 
Encourage your patients to allow you to 

immunize them; you have the right as a 
pharmacist in New York State – USE it! 

 
 

1. Williams DM, Bourdet SV. Chapter 34. Chronic Obstructive 
Pulmonary Disease. In: DiPiro JT, Talbert RL, Yee GC, 
Matzke GR, Wells BG, Posey LM, eds. Pharmacotherapy: A 
Pathophysiologic Approach. 8th ed. New York: McGraw-Hill; 
2011. 
http://www.accesspharmacy.com/content.aspx?aID=79758
88. Accessed November 06, 2013. 

2. Global Strategy for Diagnosis, Management, and Prevention 
of COPD. The Global Initiative for Chronic Obstructive Lung 
Disease .http://www.goldcopd.org/Guidelines/guidelines-
resources.html. Accessed November 06, 2013 

3. Fabbri LM, Calverley PM, Izquierdo-alonso JL, et al. 
Roflumilast in moderate-to-severe chronic obstructive 
pulmonary disease treated with longacting bronchodilators: 
two randomised clinical trials. Lancet. 2009;374(9691):695-
703.Accessed November 06, 2013 

4. Rabe KF, Bateman ED, O'donnell D, Witte S, Bredenbröker 
D, Bethke TD. Roflumilast--an oral anti-inflammatory 
treatment for chronic obstructive pulmonary disease: a 
randomised controlled trial. Lancet. 2005;366(9485):563-71. 
Accessed November 06, 2013 

5. Calverley PM, Rabe KF, Goehring UM, et al. Roflumilast in 
symptomatic chronic obstructive pulmonary disease: two 
randomised clinical trials. Lancet. 2009;374(9691):685-94. 
Accessed November 06, 2013 

Patient Group 1st Line  Alternative  

A 

Low risk, low symptom burden 
Low symptom burden = mMRC 
of 0-1 OR CAT score < 10 AND 
FEV1 of >50% (old GOLD 1-2) 

AND low exacerbation rate  = 0-
1/year 

SAAC 
OR 

SABA 
PRN 

LAAC 
OR 

LABA 
OR 

SABA AND SAAC 

B 

Low risk, higher symptom burden 
Higher symptom burden = 

mMRC of >2 OR CAT of >10 
AND 

FEV1 of >50%(old GOLD 1-2) 
AND low exacerbation rate 

LAAC 
OR 

LABA 
LAAC AND LABA 

C 

High risk, low symptom burden 
Low symptom burden AND 
FEV1 < 50% (old GOLD 3-4) 

AND/OR high exacerbation rate  
= >2/year 

ICS AND LABA 
OR 

LAAC 

LAAC AND LABA 
OR 

LAAC AND PDE4-I 
OR 

LABA AND PDE4-I 

D 

High risk, higher symptom burden 
Higher symptom burden AND 

FEV1 < 50% (old GOLD 3-4) 
AND/OR high exacerbation rate 

ICS AND LABA 
AND / OR 

LAAC 

ICS AND LABA AND LAAC 
OR 

ICS AND LABA AND PDE4-I 
OR 

LAAC AND LABA 
OR 

LAAC AND PDE4-I 

Short-Acting Beta2-Agonist (SABA): Albuterol, Levalbuterol, Terbutaline 
Long-Acting Beta2-Agonist (LABA): Salmeterol, Formoterol, Arformoterol, Indacaterol 
Short-Acting Anti-Cholinergic (SAAC): Ipratropium Bromide 
Long-Acting Anti-Cholinergic: (LAAC) Tiotropium, Aclidinium Bromide 
Inhaled Corticosteroids (ICS): Beclomethasone, Budesonide,Fluticasone 
Phosphodiesterase-Inhibitors (PDE4-I) Roflumilast 
 

Combination Products 
Short-Acting Beta2-Agonist + Short-Acting Anti-Cholinergic:  Albuterol/ipratropium 
Long-Acting Beta2-Agonist + Inhaled Corticosteroids: Formoterol/Budesonide, 
Formoterol/Mometasone, Salmeterol/Fluticasone 

 
 

Recommended Treatment for COPD 
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Sodium Hyponatremia 
< 135 mEq/L 135 – 145 mEq/L Hypernatremia 

> 145 mEq/L 

Symptoms 
Headache, nausea, vomiting, muscle cramps, lethargy, 
seizures, coma, cerebral edema, brainstem herniation 

Hyperpnea, muscle weakness, restlessness, high-pitched 
cry, insomnia, lethargy, cerebral bleeding, subarachnoid 

hemorrhage 

Goals of 
Therapy 

Acute (<48 hrs): Correct sodium at rate of 1 – 2 mEq/L/hr 
Chronic (>24 hrs): Correct sodium at rate of 0.5 mEq/L/hr 

Type Hypovolemic, Hypotonic Hyponatremia Hypovolemic Hypernatremia 

Causes 
Renal losses – adrenal insufficiency, excessive dieresis, 

salt-wasting nephropathy, cerebral salt wasting 
Non-renal losses – blood loss, GI losses, skin losses 

Loss of fluids: vomiting, diarrhea, dieresis, burns, sweat 

Treatment 0.9% sodium chloride injection 
Lactated Ringer’s solution 

Hypotonic saline solutions 

Type Isovolemic, Hypotonic Hyponatremia Isovolemic Hypernatremia 

Causes 
Syndrome of Inappropriate Antidiuretic Hormone 
secretion (SIADH), medications, acute psychosis, 

malignancy, pulmonary infections 

Diabetes Insipidus (central and nephrogenic) 

Treatment 

 
Water restriction: based on urine:plasma electrolyte 

ratio 
Urine:Plasma Electrolyte 

Ratio 
Water Restriction 

>1 <500 mL/day 
~1 500 – 700 mL/day 
<1 <1000 mL/day 

Furosemide 20 – 40 mg IV Q6 – 12H 
3% hypertonic saline 

Sodium chloride tablets 
Demeclocycline 600 – 1200 mg PO daily 

Phenytoin sodium 200 – 300 mg PO daily 
Lithium carbonate 600 – 1200 mg PO daily 

D5W 

Central DI Nephrogenic DI 
Desmopressin 

 
Oral thiazide 
Indomethacin 

Intranasal: 
10 – 20 ug BID 

 

Lithium – Induced 
nephrogenic DI: 

Amiloride 
Subcutaneous: 
1 – 2 ug BID  

 

Type Hypervolemic, Hypotonic Hyponatremia Hypervolemic Hypernatremia 

Cause Cirrhosis, congestive heart failure, nephrotic syndrome, 
renal failure 

Hypertonic saline solutions, sodium bicarbonate 
solutions, hyperaldosteronism 

Treatment 
Water restriction (same as above) 

Furosemide 20 – 40 mg IV Q6-12H 
Vasopressin antagonist: tolvaptan, conivaptan 

D5W or Hypotonic saline solution 
Sodium restriction 

Diuretics (loop or thiazide) 
Type Hypertonic Hyponatremia Sodium Content of Common Solutions 

Infusate Sodium mEq/L 
0.225% NaCl 38.5 
0.45% NaCl 77 
0.9% NaCl 154 
3% NaCl 513 

 

Cause Hyperglycemia, Hypertonic sodium-free solutions 
(mannitol) 

Treatment 
Insulin therapy 

Stop sodium-free solutions 

Useful 
Equations 

Total Body Water (TBW) = (Dry Weight kg) x (0.6 men or 0.5 women) 
Sodium Deficit Equation:  

TBW x (Desired Na – Serum Na) 
 

Estimated rise in Sodium after 1 L of infusate: 
(infusate Na – sNa) /(TBW + 1) 

Water Deficit:  
TBW x [(sNa/140) – 1] 

 
Estimated drop in Sodium after 1 L of infusate: 

(infusate Na – sNa) /(TBW+1) 
 

Max Rate of 
Correction 

Chronic: Do not increase sodium by > 8 mEq/L in 24 
hour; Complete correction in 48 – 96 hours 

Chronic: Do not reduce sodium by > 10 mEq/L in 24 
hours 

Monitoring Monitor patient q2-4h until symptoms resolve; then q4-
8h until 120 – 130 mEq/L serum sodium is reached 

Monitor patient q2-4h until symptoms resolve; then q4-
8h until 145 mEq/L serum sodium is reached 

 

Hanlin Li, Pharm.D Candidate, 2014 – St.  John’s  University ~ Faculty Preceptor: Tran H. Tran, Pharm.D, BCPS 
Electrolyte Refresher – Sodium 

1.Mount, DB. Fluid and Electrolyte Disturbances. In: Harrison’s Principles of Internal Medicine, 18th ed. Longo DL, Fauci AS, Kasper DL, et al., eds. McGraw-Hill: 2012.  
2.Adrogue HJ, Madias NE. Hyponatremia. N Engl J Med. 2000; (342): 1493 – 8, 1581 – 8.  
3.Kraft MD, Btaiche IF, Sacks GS, et al. Treatment of electrolyte disorders in adult patients in the intensive care unit. Am J Health-Syst Pharm. 2005; (62): 1664 – 77.  
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