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Flight tickets, check. Passports, check. Luggage, check.   

Month supply of Metformin, uh oh.  

Two months separate many from the beginning of 

summer and the slew of travel plans already being 

made. Pharmacists are often your overlooked travel 

specialists during the summer months. Stop by your local 

pharmacy before your next trip to make sure you are 

all set to tackle the summer sun while staying adherent 

to your medication regimen.  

Community Pharmacy: 

If you are traveling within the United States or United 

States Territories and your normal pharmacy has 

locations there, you can fill your prescription while 

traveling. Community pharmacies such as Walgreens 

and CVS allow their patients to fill most of their 

prescriptions at any location in the United States to 

make staying healthy easy and convenient. There are 

certain regulations about which medications can be filled 

outside of stores they were received; stop by your local 

pharmacy before leaving to see if transfers are allowed 

for your medication regimen.1 

Insurance: 

Some insurance companies offer their patients 

“vacation overrides.” A vacation override allows a 

patient to receive a month’s worth of medication before 

they are due for their next refill to ensure they have 

enough medication to get them through the time they are 

away and traveling. Contact your pharmacy prior to 

travel to see if this is a benefit your prescription 

insurance offers.2 

International Travel: 

Ciao! Bonjour! Hola!  Whether you are traveling to a 

bustling city center or a town off the beaten path, make 

sure you are prepared for different pharmacy laws and 

products abroad. It is suggested for all international 

travelers to obtain an official letter head note from your 

doctors describing all medications you are taking and a 

brief description of the condition(s) for which they are 

being used for. This is both for your safety should you be 

hospitalized or receive medical care and for your safety 

should your bags be searched at any time. Pharmacy 

laws vary from country to country; ensure that the 

medications you are taking here in the United States are 

not illegal in any country you are traveling too, including 

short lay-overs at airports. Some countries may allow any 

medication, but limit the quantity allowed which may not 

last you the entire trip. For example, Japan has a list of 

prohibited substances from entering their country 

including any products containing pseudoephedrine or 

ephedrine and in Sweden, narcotic drugs like Percocet, 

are only allowed across borders in quantities lasting a 

five-day supply.3 Often United States medication names 

hold different names abroad; familiarize yourself with 

the generic name of your medication as it may be more 

recognizable to a foreign pharmacy should you need to 

stop in one. Commonly prescribed Januvia® is available 

in Italy under its generic name, sitagliptin.4 Lastly, 

remember that prescription insurance is a United States 

benefit. Many countries abroad do not take prescription 

insurance so you will be paying out of pocket.5 

 

By: Katharine Russo, PharmD Candidate c/o 2021  

Summer of adherence 
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Airplanes: 

When traveling via airplane, always ensure that 

medications are taken in carry on or personal bags. You 

never known if the airline will lose your baggage and 

you do not want to be without your medication. 

According to the Transportation Security Administration 

(TSA), medication in capsule or tablet form can be 

brought in unlimited quantity onto a flight with proper 

screening, identification, and documentation. If it is a 

liquid medication over the standard 3.4 ounce limit, do 

not worry. Airlines allow liquid medication in excess of 

3.4 ounces on the plane as long it is in reasonable 

quantity for the duration of the complete travel to your 

destination. Liquid medications will be subject to 

screening so be sure to tell the TSA officer if you are in 

possession of prescription liquid medication.6 
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of the drug. LAIs are available for select antipsychotics 

and last several weeks which significantly improves medi-

cation adherence3. Aripiprazole is one of the safest 

SGAs and is available as an LAI, making it a great can-

didate for this new sensor containing dosage form which 

has the propensity to be more convenient for certain pa-

tients long-term. 

Abilify MyCite® operates by having a miniature digital 

sensor comparable to the size of a spec of salt, in a cap-

sule, which is inactive until it comes into contact with intes-

tinal fluid. Upon contact, the sensor sends a message to a 

patch worn by the patient with information about the 

date and time the capsule was taken. The information 

sent to the patch is further forwarded to a phone appli-

cation that can be accessed by healthcare providers, 

family and guardians.2 While this may seem like a bril-

liant step forward in pharmacotherapy, the most notable 

issue for patients is the lack of trust and invasion of pri-

vacy. 

Trust between healthcare providers and patients is es-

sential in providing effective treatment. Decades of prac-

tice have helped healthcare providers understand that 

only when they believe in their patients does a rapport 

founded in trust begin to form. That trust is what opens up 

meaningful conversations between clinicians and patients 

that can guide treatment in the right direction. It keeps 

patients open-minded regarding clinical recommenda-

tions and has been associated with positive health out-

comes.4 Abilify MyCite® has a mechanism of monitoring 

that is counter-intuitive to the idea of trust, and can in 

many ways maim the patient-provider relationship that is 

often necessary for cooperation in therapy. However, the 

risk may be worth it considering statistics illustrating non-

adherence, particularly in psychiatric patients. 

It is estimated that thirty-three to sixty-nine percent of 

medication-related hospital visits are due to non-

In November of 2017, the FDA approved the first 

drug to contain digital sensors.1 Abilify MyCite® 

(aripiprazole) is indicated for schizophrenia and is man-

ufactured by Japanese company, Otsuka Pharmaceuti-

cal.2 While patients may be hesitant to use a medication 

that digitally tracks whether or not they’ve taken it, the 

goal of the technology is to increase adherence to drug 

therapy and help healthcare providers identify potential 

issues that make adherence difficult for patients. 

To better understand the significance of Abilify My-

Cite®, a review of the contemporary standards of schiz-

ophrenia treatment is necessary. Typically schizophrenia 

is managed using a single antipsychotic medication. Anti-

psychotics are divided into two general classes - first-

generation antipsychotics (FGAs) and second generation 

antipsychotics (SGAs). Both classes work primarily by 

blocking dopamine receptors in the brain which is essen-

tial because excessive dopaminergic activity in the brain 

causes schizophrenia as well as hallucinations, disor-

ganized speech and other symptoms patients experi-

ence. SGAs are unique and preferred because they also 

target a variety of other receptors in the brain rather 

than solely dopamine receptors, which reduces the risk 

of extrapyramidal symptoms (EPS). EPS are character-

ized as movement disorders that occur when the dopa-

minergic blockade invades the nigrostriatal pathway of 

the brain and leads to symptoms such as tremors, dysto-

nia, and akathisia. They can eventually become irre-

versible if left untreated, a condition known as tardive 

dyskinesia. Typically one agent is chosen depending on 

patient-specific factors and the niches of each antipsy-

chotic. If it fails, the medication is switched because some 

patients respond better to other drugs in the same class. 

Most antipsychotics are taken orally once or twice a day 

which can be difficult for schizophrenic patients to re-

member. If a patient is responding well to an oral agent, 

they can be given the long-acting injectable (LAI) version 

By: Jonathan Mercado, PharmD Candidate c/o 2019 

Digital sensors in drugs and how they will impact pharmacotherapy 
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adherence. While non-adherence is not a rare sight, it is 

significant issue in psychiatric patients. The mean rate of 

medication adherence among all psychiatric patients is 

estimated to be seventy-six percent, leaving roughly a 

quarter of patients that do not take their medications as 

prescribed, if at all. Among schizophrenic patients, the 

target population of Abilify MyCite®, only fifty to sixty 

percent are adherent to their medication.5 Many barri-

ers to adherence exist for patients with any disease 

state, including but not limited to a dislike of the adverse 

effects of their medication, the cost of the medication, 

forgetfulness, and a lack of understanding about what 

the medication is or how it helps their condition. For psy-

chiatric patients, the predominant reason for non-

adherence is due to side effects which can range from 

drowsiness to metabolic issues such as weight gain.6 

Abilify MyCite® exhibits new technology, but its meth-

od of monitoring has existed for some time. Already we 

have medication bottles that register the time and date 

that they are opened, very similarly to how Abilify My-

Cite® intends to. In many cases these self-tracking bot-

tles and awareness that they are being monitored have 

helped patients and provided them with motivation to 

keep up with their medication regimen. However, in 

practice, such bottles are rare because most patients do 

not find comfort in having a big brother-like system for 

something as personal as their medications. Considering 

the nature of the disease it tackles, Abilify MyCite® has 

a clear role in therapy but should never become the de-

fault, especially when initiating treatment with a new 

patient. The positive outcomes of a healthy patient-

provider relationship are more likely to lead to better 

health outcomes and patient satisfaction than an imper-

sonal mechanism used to track patients. For the minority 

of patients that are repeatedly non-adherent and open 

minded towards innovative therapies, this new medica-

tion is an excellent option that may motivate them to be 

adherent. Whether this technology will be implemented 

in medications which are indicated for other disease 

states remains to be seen, but its advancement in phar-

macotherapy is surely a bold one despite its niche role.  
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By: Yao Jiang, PharmD Candidate c/o 2019 

Pharmacists’ role in flu emergencies 

While each flu season comes and goes, the 2017-

2018 flu season caught health care professionals by sur-

prise.  According to the Centers for Disease Control and 

Prevention (CDC), this season’s flu activity was the most 

widespread since the 2009 influenza pandemic caused 

by the influenza A (H1N1) virus, or the swine flu. The 

agency also reported that this year’s hospitalization and 

mortality rates reached and surpassed those during the 

severe 2014-2015 flu season. To put things in perspec-

tive, the flu vaccine is only thirty percent effective 

against the influenza A (H3N2) strain. The influenza A 

(H3N2) strain was the most predominant strain this year 

and is often associated with severe illness in pediatric 

and geriatric populations.1 To gauge the severity, there 

were 142 influenza-associated pediatric deaths and 

731 pediatric hospitalizations during this past flu sea-

son.2 

On January 25, 2018, New York State Governor An-

drew M. Cuomo signed executive order No. 176 declar-

ing an influenza disaster emergency in New York.3 This 

executive order allowed pharmacists who are already 

licensed immunizers to also administer the influenza vac-

cine to children between ages 2 to 18.4 While this exec-

utive order had been set to expire February 23, 2018, 

it was extended once on February 22, 2018 and again 

on March 27, 2018. The executive order was active until 

April 22, 2018 with no further extensions.5,6 

While the executive order seemed to expand the 

pharmacist’s scope of practice, it also introduced more 

training and liabilities in that it was only applicable to 

pharmacists who are certified in pediatric CPR. Pharma-

cists should be careful regarding which flu vaccines they 

choose to administer to their pediatric patients. Only 

three vaccines, Fluarix®, FluLaval®, and Fluzone® are 

indicated for those ≥6 months. There are other flu vac-

cines available, but the lower age limit is 3 years and 

older. Pharmacists should also be aware that they are 

not to administer vaccines with more than trace amounts 

of thiomersal, a mercury containing preservative, to chil-

dren less than 3 years old. More than trace amounts of 

thiomersal is defined as more than 0.625 µg of mercury 

per 0.25 ml of vaccine. All influenza vaccines in prefilled 

syringes or single-dose vials comply with the thiomersal 

trace limit. However, multi-dose influenza vials do contain 

excess thiomersal. Pharmacists should keep in mind that 

the dosage of all flu vaccines are not uniform at 0.5 ml. 

Fluzone®, when given to patients aged 6 to 35 months, 

should be administered at 0.25 ml. If given to patients 

older than 3 years of age, it’s administered at 0.5 ml. 7, 8 

In an effort to support pediatric immunizations, New 

York State Commissioner of Health Howard A. Zucker 

also published non-standing orders for epinephrine and 

diphenhydramine to be administered to children during 

an anaphylactic reaction to the flu shot.8 

To further expand vaccination to children, the New 

York State Vaccines for Children (VFC) Program is also 

available to provide vaccines at no cost to eligible chil-

dren. A child is eligible for this program if he or she is 

younger than 19 years old and is enrolled in New York 

State Child Health Plus or Medicaid, is uninsured, under-

insured, or is an American Indian or Alaska Native.8 

During the 2017-2018 flu season, there was also a 

shortage of oseltamivir (Tamiflu®) capsules and suspen-

sions. Oseltamivir is a neuramidase inhibitor that is FDA-

approved for the prophylaxis and treatment of influen-

za. Pharmacists are eligible to compound the liquid form 

of the medication under the permission of the State 

Board of Pharmacy. The pharmacist can annotate on the 

prescription that an emergency exists and commercial 

preparation is unavailable. A separate prescription is not 

required.8 

Since the passage of executive order no. 176, more 

than 8,000 New Yorkers aged 2 to 18 have been vac-
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cinated. After the order’s passage, there was a nine 

percent increase in lab confirmed flu. A trend of decline 

in hospitalizations was seen two weeks after the order 

was passed.5 

While all this may be daunting for the typical commu-

nity pharmacist, we must not forget our responsibilities 

as patient educators. To prevent contracting the flu, edu-

cate your patients to wash their hands with soap and 

water for at least 20 seconds. If soap and water are not 

available, have patients use hand sanitizers containing 

at least sixty percent alcohol. Advise patients to not 

cough and sneeze into their hands and use a tissue in-

stead. If tissues are not available, advise them to cough 

into the fold of their arms.5 Recommend the flu vaccine 

to patients even if they have already caught the flu. Pa-

tients are often infected with only one strain, but the flu 

vaccine covers 3 to 4 different strains depending on the 

vaccine received. Recommend the vaccine even if its effi-

cacy is low. Patients who catch the flu after receiving the 

flu vaccine experience a less severe course of illness.9 As 

future community pharmacists, our roles have moved be-

yond standard dispensing. We also serve as educators 

and immunizers for the good of public health. How will 

you serve your population next flu season? 
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By: Kathleen Horan, PharmD Candidate c/o 2020 

Acetaminophen toxicity and n-acetylcysteine 

During my institutional Introductory Pharmacy Practice 

Experiential (IPPE) rotation in the emergency department 

at NYU Winthrop University Hospital in the spring of 

2018, I witnessed a variety of interesting cases while 

shadowing my preceptor, emergency department phar-

macist Megan Czuba, PharmD. Among these emergen-

cies cases, I witnessed a patient experiencing an aceta-

minophen overdose and was surprised by the gravity of 

effects that a toxicity caused by such a commonly used 

medication can have on a patient. After the patient had 

been stabilized using the widely accepted antidote dis-

cussed below, N-Acetylcysteine, my preceptor explained 

the prevalence of this toxicity as well as other possible 

treatments available to patients who are afflicted by 

this toxicity with emphasis on the fact that pharmacists 

and student pharmacists alike should be aware of the 

effects that seemingly harmless medications like aceta-

minophen can have when taken in large doses.       

Acetaminophen is the most commonly used analgesic-

antipyretic in the United States.  It is found not only in 

common over-the-counter products, such as Tylenol®, 

FeverAll®, and Mapap®, but also in several over-the-

counter and prescription combination products, such as 

Excedrin®, NyQuil™, Fioricet®, Norco®, and Vicodin®.  

Because of its prevalence and use in many combination 

products, it can be easy for patients to accidentally take 

too much acetaminophen without realizing it.  People 

also sometimes take a high dose of acetaminophen to 

attempt suicide.1 

Acute acetaminophen overdose is defined as a single 

ingestion of the drug which occurs within a single 8-hour 

period. The lowest acute doses found to be capable of 

causing toxicity are 7.5g in an adults and 150mg/kg in 

children.  However, these are relatively conservative 

standards and it is likely that the actual dose needed to 

cause toxicity is higher.2 

Acetaminophen overdose leads to acetaminophen tox-

icity, which causes serious health problems and can even 

lead to death.  Some people affected by acetaminophen 

toxicity are asymptomatic.  In symptomatic patients, the 

symptoms follow a pattern depending on the length of 

time since overdose.  Symptoms in the first 24 hours may 

include feeling tired and sick, sweating, paleness, nausea, 

and vomiting.  On the second and third day, the symp-

toms from the first day may go away, however, it is dur-

ing this time that the liver or kidneys may stop working 

correctly.  Some symptoms during this period include bel-

ly pain and decreased urination.  After the third day, the 

original symptoms may return, accompanied by confusion 

and jaundice.  People can die during this stage due to 

severe poisoning.1 

Acetaminophen toxicity is diagnosed by measurement 

of the serum acetaminophen level using the Rumack-

Matthew nomogram (see image below).  The nomogram 

plots the initial concentration versus time of ingestion.  In 

the study in which it was developed, a discriminatory line 

was originally drawn based on the observations of pa-

tients, separating those who developed hepatotoxicity 

from those who did not.  Those who fall at or above the 

line should be treated for toxicity.2 

The nomogram used in the United States uses a discrimi-

natory line that was arbitrarily lowered by twenty five 

percent to increase sensitivity.  It is called the “treatment 

line” or the “150-line,” because it starts at a concentra-

tion of 150 μg/mL at 4 hours after ingestion.  Use of this 

line only has a one to three percent failure rate and it 

should be considered adequate and reliable in assessing 

acetaminophen toxicity when followed correctly. Howev-

er, its weakness is that the time of ingestion must be 

known to make an assessment.2  Some other issues con-

cerning the nomogram are that it is not useful after chron-

ic repeated overdose and that ingestion of sustained-

release products or co-ingestion of anticholinergic, salicy-
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late, or opioid products may cause delayed elevation of 

serum levels thereby making interpretation of the nomo-

gram difficult.3 

N-acetylcysteine is the accepted antidote for aceta-

minophen poisoning.  It is indicated for all patients at 

significant risk for hepatotoxicity.  This includes those 

who fall above the “treatment line” on the Rumack-

Matthew nomogram, patients with an unknown time of 

ingestion and a serum acetaminophen concentration >10 

mcg/mL, and patients with a history of acetaminophen 

ingestion and any evidence of liver injury.  Other possi-

ble treatments include the use of activated charcoal, 

which binds to acetaminophen in the stomach or intes-

tines in order to keep the body from absorbing it and in 

severe cases, a liver transplant.1  

Image: Source: Acetaminophen, Goldfrank's Toxicologic Emergencies, 10eCita-

tion: Hoffman RS, Howland M, Lewin NA, Nelson LS, Goldfrank LR. Goldfrank's 

Toxicologic Emergencies, 10e; 2015 Available at: http://

accesspharmacy.mhmedical.com/ViewLarge.aspx?

figid=65093260&gbosContainerID=0&gbosid=0 Accessed: February 26, 2018 
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By: Yeonah Suk, PharmD Candidate c/o 2020 

Review of PROTAC - a drug that may alter the future of cancer therapy 

Despite the $107 billion a year cancer drug industry 

there is no substantiated cure for cancer. Cancer can be 

treated by targeting a variety of cellular mechanisms. 

One innovative approach incorporates the use of pro-

teasome inhibitors in the regulation of programmed cell 

death. Damaged or inessential proteins must be degrad-

ed in order to reconstruct new proteins which are in-

volved in gene expression, cellular division, and detoxi-

fication of reactive oxygen species. Ubiquitin binds to 

the old or damaged proteins which induces proteasome 

recognition and degradation. When this ubiquitin-

proteasome degradation pathway fails, protein aggre-

gation occurs. This may impede the aforementioned cel-

lular activities, leading to cellular degeneration which 

can be detrimental to healthy cells. However, this very 

mechanism can also be manipulated to work against 

cancer cell proliferation. Current technology has devel-

oped a new drug model, proteolysis targeting chimeras 

(PROTAC), that employs this pathway to combat breast 

cancer.  

Estrogen receptor alpha (ERα) is overexpressed in 

breast cancer cells and promotes estrogen dependent 

proliferation making it a good drug target. The conven-

tional approach to combating this malignancy is the inhi-

bition of ERα transcription through modulation of recep-

tor conformation by synthetic ligands. The limitation of 

this method is that there is a high susceptibility of drug 

resistance. For example, tamoxifen (Soltamox ®) is cur-

rently used as a treatment for breast cancer because it 

works as an estrogen receptor antagonist. However, 

over time, it begins to possess agonist function which re-

sults in regrowth of cancerous cells. PROTAC offers a 

solution because it degrades the target protein directly.  

PROTAC consists of three components including a sta-

bilized peptide which binds to ERα, a linker, and a hy-

droxyproline-containing pentapeptide which is recog-

nized by E3 ubiquitin ligase. When a complex is formed, 

the E3 ubiquitin ligase that is recruited binds ubiquitin 

and targets the protein ERα, leading to its degradation 

through the previously described proteasome pathway. 

PROTAC’s advantage is its ability to target a broad 

range of proteins and thus, has been applied to create 

more peptide based PROTACs that selectively degrade 

multiple protein targets including ERα and estrogen-

related receptor alpha. This potential treatment pathway 

was pursued because peptide modulators show greater 

potential than PROTACs in certain respects, such as expe-

diting the necessary drug-to-target protein interactions 

which is challenging for small molecules, like unmodified 

PROTACs, to achieve on their own.    

Currently, PROTAC conjugation with peptidomimetic 

estrogen receptor modulator (TD-PERM) is being tested to 

determine whether it can increase PROTAC’s effects. This 

combined development is named TD-PROTAC and it exe-

cutes three characteristic actions. TD-PROTAC selectively 

activates the ubiquitination and subsequent degradation 

of ERα by a proteasome dependent pathway, reduces 

the transcription of ERα related genes which provide anti-

proliferative properties, and signals apoptosis of ERα 

positive cancer cells with almost no cell toxicity toward 

cells that do not contain ERα. To evaluate this drug’s abil-

ity to carry out protein degradation, a study conducted 

at Shenzhen Graduate School of Peking University in 

Shenzhen, China by Dr. YanHong Jiang, analyzed ERα 

levels via immunoblotting after treatment with various 

groups, a control, and TD-PROTAC. Results showed that 

the control peptides did not exhibit an ability to degrade 

ERα. This verifies that both the ERα and ubiquitin binding 

groups are essential to adequately degrade ERα, both of 

which are moieties present in TD-PROTAC.4  

TD-PROTAC also prevents signaling of certain recep-

tors. In the same study conducted by Dr. Jiang, polymer-
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ase chain reaction analysis was used to examine the 

mRNA levels of pS2 which is a gene that ERα regulates 

via transcription. Results showed that TD-PROTAC treat-

ed cells displayed significant down regulation of ps2 

gene expression revealing the multi-faceted approach 

TD-PROTAC has in combating breast cancer. Additional-

ly, the effect TD-PROTAC has on other receptors must be 

assessed due to the risk of harming non cancerous cells, 

as well as producing severe side effects. Consequently, 

the effects TD-PROTAC has on vitamin D receptors, em-

bryonic kidney cells and cells that do not contain ERα 

were also tested. Results demonstrated clinically insignif-

icant degradation of the aforementioned groups, indi-

cating that TD-PROTAC selectively targets ERα positive 

breast cancer cells.4  

Breast cancer is a highly prevalent disease and is the 

fourth leading cause of cancer related death in the Unit-

ed States5. Sixty-six percent of all breast tumors express 

ERα and of these, seventy percent respond to hormone 

therapy which indicates that PROTAC’s ability to selec-

tively and effectively degrade estrogen receptors as 

well as impede their transcription is promising in the fu-

ture of breast cancer therapy. 
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By: Natalie Rodriguez, PharmD Candidate 2019 Philadelphia College of Pharmacy, University of the Sciences    

and Stacey Gorski, Assistant Professor of Biological Sciences  

Assessing the current treatment recommendations for Graves’ disease  

PRESS SUMMARY  

The most common cause of hyperthyroidism, or an over
-active thyroid, is an autoimmune disease known as 
Graves’ disease.  In patients with Graves’ disease, the 
immune system attacks the thyroid gland and causes it to 
overproduce thyroid hormones. The increased level of 
hormones causes patients to experience rapid heart 
rates, tremors, weight loss, sweating, increased appe-
tites, and oftentimes, Graves’ opthalmopathy – a condi-
tion where the eyes appear to bulge from the head. 
Currently, there are three main treatment options for 
Graves’, including anti-thyroid drug therapy, radioio-
dine treatment and a sub-total or total thyroidectomy. 
Though all are viable treatment options, there is a great 
deal of uncertainty regarding the safety and effective-
ness of each treatment. An analysis of the available lit-
erature appears to support total thyroidectomy as the 
most safe and effective form of treatment, despite most 
US Graves’ patients undergoing anti-thyroid drug thera-
py instead. 

 

ABSTRACT 

Graves’ disease, the most common form of hyperthy-
roidism, is an autoimmune disease that generally affects 
more women than men. The primary cause is production 
of thyroid-stimulating receptor antibodies, which aber-
rantly overwork the thyroid gland, and cause excessive 
production of essential hormones, triiodothyronine (T3) 
and thyroxine (T4). These two hormones are primarily 
responsible for regulating heart rate, growth and devel-
opment, body temperature and most importantly, me-
tabolism. The exact mechanism of Graves’ pathogenesis 
is still not fully understood, but both genetic and environ-
mental factors clearly play a role. Currently, there is no 
cure for Graves’ disease; however, there are several 
treatment options, all with varying degrees of effective-
ness and skepticism. Here, we investigate and compare 
the three primary recommended treatment options: anti-
thyroid drug therapy, radioiodine therapy and a partial 
or total thyroidectomy. When administered properly, all 
treatment options make Graves’ disease a manageable 
disease with a good prognosis. 

INTRODUCTION 

Graves’ disease, first discovered by Robert Graves in 
the 1800’s, is a thyroid autoimmune disorder, in which the 
thyroid gland aberrantly produces thyroid hormones as a 
result of autoantibodies attacking thyroid cells.1 It is the 
most common form of hyperthyroidism, and generally 
affects women ten times more frequently than men.2 
Graves’ disease affects approximately ten million peo-
ple in the United States, many of whom go undiagnosed 
for several years.3 Graves’ disease occurs as a result of 
both genetic and environmental factors. Though not fully 
understood, it is believed that human leukocyte antigen 
complexes (HLA) are the main genes involved in this dis-
ease. Stress and smoking are two large environmental 
factors that also play a role in the development of this 
disease.4 The most common signs and symptoms are 
weight loss, tremors, irritability, increased heart rate, 
heat intolerance, frequent bowel movements and difficul-
ty sleeping.2 Additionally, a major sign of Graves’ dis-
ease is Graves’ opthalmopathy - swelling around the 
eyes. Graves’ disease patients can also have goiters, or 
enlarged thyroid glands.3 People with Graves’ disease 
are also at risk for developing other autoimmune diseas-
es, such as Addison’s disease, rheumatoid arthritis, type I 
diabetes, pernicious anemia or lupus.5  

 

The Thyroid Gland  

The thyroid, a butterfly shaped gland located at the 
base of the neck, secretes hormones necessary for the 
proper function, growth, development and metabolism of 
cells throughout the body. In order for the thyroid gland 
to function properly, the pituitary gland, found in the 
base of the brain, must secrete thyroid stimulating hor-
mone (TSH), which binds to a receptor on the thyroid cells 
and fuels hormone production. In addition to TSH, iodine 
is another essential element needed for proper thyroid 
function. Iodine, obtained exclusively from the diet, is pri-
marily absorbed by the thyroid gland and stimulates the 
production of the two main thyroid hormones, triiodothy-
ronine (T3) and thyroxine (T4).6 
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The thyroid gland lies right below the Adam’s apple 
and sits in front of the trachea. When looking at the cel-
lular architecture, the basolateral sides of thyroid cells 
are found next to capillaries, allowing for iodine en-
trance into the cell and hormones out into the blood-
stream. Inside the cells, there is a large concentration of 
thyroglobulin, which is required for the production of 
thyroid hormones.7 Both thyroglobulin and iodine will 
leave the thyroid cells, travel through the apical mem-
brane and enter the follicular lumen, where hormone 
synthesis and storage occurs. Once hormone synthesis is 
complete, T3 and T4 are sent out through the basolat-
eral membrane and into the bloodstream.6  

 

Iodine Uptake  

When TSH binds to its appropriate receptor on the 
basolateral side of a thyroid cell, a sodium-iodide sym-
porter (NIS) is stimulated and brings in one iodide and 
one sodium molecule. The direct binding of TSH to its 
receptor regulates the expression of NIS and how much 
iodine is transported into the cell.8,9 If there is a high 
concentration of TSH and more receptors are being stim-
ulated, more symporters will be present on the surface, 
leading to increased iodine uptake. If there is no TSH 
present, the NIS will incorporate itself intracellularly, thus 
preventing iodine from entering the cell (Figure 1).8 

Once iodine is transported into the cell, it is exported 
into the follicular lumen through another membrane 
transporter on the apical side, pendrin. When iodine 
enters the lumen, it reacts with thyroglobulin, a protein 
found in the thyroid, and undergoes organification and 
oxidation reactions with hydrogen peroxide and thyroid 
peroxidase (TPO), creating two tyrosine residues, mo-
noiodotyrosine (MIT) and diiodityrosine (DIT). These two 
tyrosine residues will later combine with the help of TPO 
and hydrogen peroxide to form triiodothyronine (T3) 
and thyroxine (T4), both bound to thyroglobulin.6,8,10 
Once these two hormones are produced, they are then 
macropinocytosed back into the thyroid cell and the thy-
roglobulin is deiodinated by iodotyrosine dehalogenase, 
DELHAL1, and the resulting free T3 and T4 are export-
ed out the basolateral side through the MCT8 trans-
porter into the blood. The thyroglobulin remaining in the 
cells will then be reused and the cycle will continue 
(Figure 1). T3 is the primary hormone that is taken up 
by cells, and T4 is generally found more concentrated in 
the blood. The final mechanism for thyroid hormone pro-
duction is the deiodination of T4 to T3, to be used by the 
cells.6 

Figure 1. The transport of iodine and production of thyroxine and triiodothyronine in 

a thyroid cell. See text for specific details. 
 

Graves’ Disease Thyroid Function   

In Graves’ disease, for reasons that are still unclear, 
thyroid receptor-stimulating antibodies (TRAb), also 
known as thyroid-stimulating immunoglobulins (TSI), are 
produced and bind to the same receptor as TSH, essen-
tially tricking the thyroid into overexpressing the NIS 
transporter.5 This causes a massive influx of iodine into 
the cells, thus leading to a rapid increase in the produc-
tion of thyroid hormones. With increased T3 and T4 lev-
els, the cells increase metabolism and the patient will de-
velop Graves’ disease. Diagnostically, Graves’ disease 
patients will have low TSH and increased T3 and T4 lev-
els.6 The reason for decreased levels of TSH is due to the 
increased hormone levels, which create a negative feed-
back, inducing the pituitary gland to inhibit TSH secretion.  

 

Treatments  

Currently, there is no cure for Graves’ disease, howev-
er, there are three viable treatment options to help re-
duce thyroid function and decrease the signs and symp-
toms of this disease. The first type of treatment is anti-
thyroid drug therapy (ATD), which inhibits the mechanisms 
for iodine uptake in the cell, thus decreasing hormone 
production.2 In the second treatment, radioiodine thera-
py, the thyroid absorbs radioactive iodine (RAI), emitting 
beta particles, killing thyroid tissue.11 Finally, a thyroidec-
tomy is a treatment in which the patient can have the en-
tire or part of the gland removed, to decrease hormone 
production.12 All three treatments, though very different 
in their mechanisms, work to achieve the same goal of 
decreasing hormone production, with hopes of attaining 
euthyroidism, the state of a normal thyroid gland. 
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Anti-thyroid drug therapy  

Anti-thyroid drug (ATD) therapy is generally the first 
line of treatment for Graves’ disease patients. Presently, 
there are two primary medications, methimazole (MMI) 
and propylthiouracil (PTU), that are used to help reduce 
the production of thyroid hormones, with the desired out-
come of attaining euthyroidism. Anti-thyroid drug thera-
py is noninvasive and cost effective.13 Additionally, no 
hospitalization is required, however, life-long follow up 
with an endocrinologist and several blood tests are es-
sential in order to ensure that the treatment is regulating 
T3 and T4 production appropriately. Both MMI and PTU 
have the same primary mechanism—blocking the or-
ganification, or incorporation, of iodine into thyroglobu-
lin. This prevents the activity of TPO and hydrogen per-
oxide, thus inhibiting the formation of MIT and DIT, which 
are critical to the formation of T3 and T4.8 These two 
anti-thyroid drugs can also act more downstream and 
block the coupling of MIT and DIT, by further inhibiting 
TPO and preventing the direct formation of the hor-
mones (Figure 2).8 The main concerns regarding anti-
thyroid drug therapy are the low remission rates, high 
relapse rates and development of hypothyroidism. Ad-
ditionally, long-term use of these medications may prove 
harmful because they suppress the body’s ability to fight 
infections. Therefore, treatment duration is not recom-
mended for more than eighteen months.14 

Figure 2. The effects of anti-thyroid drugs on iodine transport and hormone produc-

tion. Anti-thyroid drugs work to inhibit the actions of iodine within the thyroid cells to 

prevent hormones from being produced. 

 

MMI, also known as Tapazole, is currently the most 
commonly used anti-thyroid drug treatment and has a 
very high potency and long half-life. As a result, it re-
quires lower doses per day. Generally, most adult pa-
tients will receive 15-30mg of the drug for mild to mod-
erate Graves’ disease. In patients with severe Graves’ 
disease, doctors will prescribe up to 60mg of MMI, 

which is taken in three doses, separated approximately 
eight hours apart.15 Although today MMI is more com-
monly used, it is generally not administered to pregnant 
women, specifically during the first trimester. Though past 
research states that MMI passes through the placental 
barrier more readily than PTU, newer findings suggest 
that the levels are very similar and as a result, there is 
still uncertainty as to which drug should be administered 
to this vulnerable patient group.16 Recently, Andersen, SL, 
and Laurberg, P demonstrated in their  article, 
“Managing hyperthyroidism in pregnancy: current per-
spectives” that birth defects are more severe in pregnant 
women treated with MMI in the first trimester, compared 
to those treated with PTU.17 Fetal birth defects found with 
MMI treatment included esophageal and gastrointestinal 
atresias, abdominal wall defects and ventricular wall de-
fects, while PTU defects were preauricular sinus, fistulas 
and cysts—further validating the preference of PTU in 
the first trimester.17 There are several minor side effects 
associated with MMI treatment in non-pregnant adults as 
well; these include urticaria, or skin rash, nausea, and 
drowsiness. Some severe side effects, though rare, include 
agranulocytosis and leukocytopenia.14 

Figure 3. Number of studies supporting an Anti-thyroid Drug Preference.14–19, 41, 42, 45, 

49, 50, 72, 76, 77 Articles were identified by the following search terms: “MMI vs. PTU”, 

“which ATD is most recommended”, “PTU black box warning”, “PTU or MMI”, 

“propylthiouracil and methimazole”, “PTU MMI” 

* Indicates only preferred during pregnancy 

 
PTU was the primary drug of choice for Graves’ dis-

ease patients in the United States until 2010, when the 
Food and Drug Administration issued a black box warn-
ing due to severe hepatotoxicity.18 PTU, though less com-
monly used today, has an additional mechanism of action 
that inhibits the deiodination of T4 to T3, preventing cells 
from taking up additional thyroid hormones.2 In contrast 
to MMI, PTU is less potent and has a shorter half-life, ne-
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cessitating higher doses. Generally, 300-450mg of PTU 
is prescribed per day to patients with mild to moderate 
Graves’ disease and it is administered in three separate 
doses every eight hours. In severe cases, patients can be 
administered up to 600mg, demanding nine to twelve 
pills each day.15 Nowadays, PTU is solely administered 
if patients are allergic to MMI, or if a woman is preg-
nant or planning to become pregnant and cannot under-
go another treatment option.19 Side effects are very 
similar to MMI, including agranulocytosis and leukocyto-
penia, however, as previously mentioned, more severe 
side effects such as hepatotoxicity have also been found 
in patients treated with PTU.14 

 

Radioiodine Therapy  

Radioiodine therapy (RAI) is a form of nuclear medi-
cine that entails ingesting a radioactive iodine pill, I131. 
This treatment is very cost-effective and easy to adminis-
ter.13 Iodine is absorbed almost exclusively by the thy-
roid gland, which greatly limits the likelihood of radia-
tion transmission to other parts of the body. Once an I131 
pill is ingested, it travels through the gastrointestinal 
tract and is absorbed into the bloodstream, where it 
works its way to the thyroid gland.2 When I131 enters 
thyroid tissue, it works by emitting β particles that slowly 
cause shrinking and destruction of the thyroid cells 
(Figure 4).19 Today, many endocrinologists, specifically 

in the United States, are advocating for RAI therapy to 
be the primary treatment for Graves’ disease patients, 
especially pediatric patients.20 However, most primary 
care physicians continue to use radioiodine as second 
line treatment instead, if anti-thyroid drug therapy 
fails.11 When receiving RAI treatment after anti-thyroid 
drug therapy, MMI or PTU medications must be discon-
tinued at least three days prior to the onset of RAI ther-
apy. Following RAI, patients can return home, but it is 
advised to avoid prolonged, close contact and to stay 
approximately six feet away from others, especially 
infants and pregnant women, to prevent radiation expo-
sure. Most radiation leaves the body within the first two 
days, predominantly through urine.21 Currently, there is 
debate as to whether patients should receive a calculat-
ed dose of RAI catered to their specific needs, or if 
fixed doses prove to be more effective. With proper 
dosing, partial or complete thyroid destruction is possi-
ble, leading to euthyroidism; however, hypothyroidism is 
the far more common outcome.11 In some cases, especial-
ly in patients treated with lower levels of RAI, relapse 
can occur, leading to recurrence of hyperthyroidism. Due 

to the uncertainty with measured doses, attaining eu-
thyroidism is very difficult, and as a result, continued fol-
low up is necessary to ensure proper thyroid function.  
Some side effects of RAI, though transient, include a me-
tallic taste in the mouth, nausea and swollen salivary 
glands.22 Additionally, RAI can temporarily worsen 
Graves’ opthalmopathy.23 Radiation treatment is not ad-
ministered to patients who are pregnant or planning to 
become pregnant and generally is not given to children 
under the age of five.19–22 

Figure 4. The mechanism of radioactive iodine and uptake within a thyroid cell. Radi-

oactive Iodine- I131 emits beta (β) particles, which slowly attack and destroy thyroid 

cells within the thyroid gland, eventually inhibiting the thyroid from transporting iodine 

and creating hormones for the body to use.  
 

Thyroidectomy  

A subtotal or total thyroidectomy is the least common 
treatment for Graves’ disease patients. Thyroidectomies 
are typically only considered for very young patients, 
women planning to become pregnant, those with large 
goiters, severe opthalmopathy, relapse from radiation, 
or patients with malignancies on the thyroid.2,24 For many 
years, subtotal thyroidectomies were the favored surgical 
option, because only part of the thyroid tissue is re-
moved, with hopes that the remaining portion can pro-
vide an adequate hormone supply for the body.25 In most 
cases, euthyroidism is not achieved, and the patient can 
either relapse or be rendered hypothyroid, calling for 
replacement hormone therapy, and constant follow up by 
an endocrinologist.13 Most recent studies, however, have 
shown that doctors are now more commonly performing 
total thyroidectomies, removing the entire gland, and 
providing long-term replacement hormone therapy 
(Figure 6).25 Total thyroidectomies are now preferred to 
subtotal thyroidectomies because subtotal requires more 
postoperative regulation due to fluctuations in hormone 
levels, whereas total thyroidectomies prove more effi-
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cient due to easy postoperative treatment. Additionally, 
it was originally thought that subtotal thyroidectomies 
carried less risk of complications compared to total thy-
roidectomies, but recent research disproves this theo-
ry.25,26 Some complications of thyroidectomies include 
hypoparathyroidism, hypocalcemia and laryngeal nerve 
injury. These complications can lead to low calcium up-
take by the body, causing muscle twitches and a de-
crease in bone growth. Laryngeal nerve injury, one of 
the more common complications, can make patients inca-
pable of lengthening their vocal cords, preventing them 
from producing higher pitched sounds. Many of these 
complications, however, can be prevented with an expe-
rienced surgeon.25, 27, 28 

Figure 6. Number of studies with a Thyroidectomy Preference.12, 25, 26, 28, 35–38, 53–56, 61, 

62, 64, 67, 68, 75, 78–81Articles were obtained using the following search terms: “Subtotal 

AND Total thyroidectomies AND Graves’ disease”, “Subtotal vs. total thyroidectomies 

in Graves’ disease patients”, “Bilateral OR total thyroidectomy”, “total vs. subtotal 

thyroidectomy”  and “Surgery AND Graves’ disease”.  
 

RESULTS 

Comparing and Assessing the Current Treatment 
Recommendations 

The three main treatment options, anti-thyroid drug 
therapy, radioiodine therapy, and a total or subtotal 
thyroidectomy have several different benefits and risks, 
making the treatment options controversial. Currently, 
the United States pushes for radioiodine therapy as the 
first line of treatment, whereas Europe and most of the 
Pacific Islands advocate for anti-thyroid drug therapy 
as their primary treatment.29, 30 Because of the varying 
degrees of effectiveness, as well as side effects, decid-
ing on a treatment option may prove difficult.31, 32 Each 
treatment option, however, can make Graves’ disease a 
manageable disease with a good prognosis. 

All three treatments have the same common goal: at-
taining euthyroidism. However, it is very unlikely that any 
treatment will achieve this goal long-term. Anti-thyroid 
drug therapy can transiently achieve euthyroidism, how-
ever, once taken off medication, the patient will usually 
relapse or be rendered hypothyroid.33 Radiation therapy 
has had much controversy due to the limited amount of 
research and though a common treatment option recom-
mended by endocrinologists, this treatment frequently 
results in hypothyroidism due to excessive destruction of 
the thyroid.34 This is primarily due to the uncertainty of 
how to accurately calculate a dose specific to each pa-
tient, making it extremely difficult to administer the per-
fect regimen of RAI that will achieve euthyroidism. As a 
result, most primary care physicians will use fixed doses, 
which in some cases will not be enough to treat the pa-
tient, keeping them at a hyperthyroid state. Consequent-
ly, RAI therapy can result in both hypothyroid or hyper-
thyroid states, calling for additional follow up and treat-
ment. In a study comparing different fixed doses of RAI it 
was found that higher doses proved more effective than 
lower ones—71.4% of patients treated with 370 mega-
becquerel (MBq) were rendered hypothyroid after one 
treatment, while over 30% of patients treated with 185 
MBq required additional doses.34 Subtotal thyroidecto-
mies can also be extremely difficult to regulate. Individu-
al surgeons use different techniques to determine how 
much of the thyroid to remove, and as a result, several 
outcomes can occur. In subtotal thyroidectomies, patients 
can transiently achieve euthyroidism, but eventually de-
velop hyperthyroidism or hypothyroidism several months 
later. Over 60% of subtotal thyroidectomy patients are 
rendered hypothyroid and about 15% remain in a hy-
perthyroid state, requiring additional treatments.27 Alt-
hough anti-thyroid drug therapy, RAI and subtotal thy-
roidectomies can prove successful in treating Graves’ dis-
ease, each treatment will result in maintaining some func-
tionality of the thyroid gland, calling for regular thyroid 
function tests. Total thyroidectomies, regardless of the 
patient’s situation, will always result in a definitive state 
of the thyroid—hypothyroidism, thus calling for thyroid-
replacement hormone therapy for the remainder of the 
patient’s life.12  

 

Although no treatment option can ultimately achieve 
permanent euthyroidism, other factors should be consid-
ered when deciding on a treatment plan. While anti-
thyroid drug therapy and RAI treatment are considered 
cost-effective, the varying results require life-long follow-
up, and if hypothyroidism results, thyroid-hormone re-
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placement therapy. Furthermore, if the patient relapses 
and becomes hyperthyroid, another treatment is re-
quired. ATD patients also require many blood tests in 
order to regulate the patient’s liver function and blood 
cell counts, as a means to prevent serious side effects. 
Thyroidectomies are expensive to conduct and difficult 
to find an experienced surgeon. When comparing total 
and subtotal thyroidectomies, In, H et al, found that total 
thyroidectomies offer the more cost effective treat-
ment.13 Although subtotal thyroidectomies, in theory, 
seem to be the best treatment option, more often than 
not, they result in hypothyroidism or hyperthyroidism, 
requiring life-long follow up, constant thyroid regulation 
and depending on the patient’s situation, either thyroid-
replacement hormones or additional treatment.35 The 
uncertainty in outcomes and the inevitability of hypothy-
roidism makes subtotal thyroidectomies less appeal-
ing.13, 36 We analyzed recent literature and found that 
the majority of studies conducted between 1990-2017 
tend to prefer total thyroidectomies to subtotal thyroid-
ectomies (Figure 6).  While total thyroidectomies are 
expensive to conduct, they also offer a definitive out-
come, with minimal follow-up. Since there is no chance of 
relapse, total thyroidectomy patients are administered 
life-long thyroid hormone replacement medications, such  
levothyroxine for the remainder of their lives.25 When 
looking at all treatment options, more likely than not, a 
patient will eventually be rendered hypothyroid. Thy-
roid levels after ATD, RAI and subtotal thyroidectomies 
are more difficult to regulate due to thyroid function 
fluctuations and as a result, more monitoring of the pa-
tient is required until stabilization occurs, thus calling for 
more doctor’s visits and lab tests. Total thyroidectomies, 
however, offer a definitive outcome, making it easier to 
stabilize a patient more quickly, calling for less follow 
up.13  

 

Finally, when considering Graves’ disease treatment 
options, side effects and complications should be taken 
into consideration. While anti-thyroid drug therapy may 
not have many severe side effects, altering white blood 
cell counts and liver damage can be incredibly detri-
mental to the patient. There is also a great deal of un-
certainty in RAI therapy regarding the chances of devel-
oping cancer later in life and as a result of this ambigui-
ty, many patients are skeptical with this treatment op-
tion. Thyroidectomies have complications as well, howev-
er, with an experienced surgeon the rates of complica-
tions are often transient. In an experiment conducted in 
Italy, 14,934 thyroidectomies were conducted in 42 dif-

ferent endocrine surgery units. Of those 14,934 surger-
ies, 9,599 of them were total thyroidectomies—1.3% of 
the patients developed permanent laryngeal nerve inju-
ry, and 2.2% developed permanent hypocalcemia.37 
Based on these results, with an experienced surgeon, se-
vere complications are rare, making total thyroidectomies 
an extremely effective treatment option.26, 38 

 

Although there is still a great deal of uncertainty in 
which treatment option offers the best outcome, many 
factors can contribute to a patient deciding on a particu-
lar treatment. Through a meta-analysis of the recent liter-
ature, we found several studies and were able to com-
pare each study’s recommendation for Graves’ disease 
patients (Figure 7). Although treatment plans vary in 
countries around the world, there is evidence to support 
that total thyroidectomies offer the safest and most cost-
effective treatment for Graves’ disease patients, with 
easy post-operative procedures and minimal follow up.  

Figure 7. Literature based comparison of Treatment Options for Graves’ Disease 

Patients 13, 20, 23, 30, 31*, 33, 38, 46, 48, 51, 52, 54, 59*, 63, 65, 69, 70*, 71, 73, 74 Articles were identified 

using the following search terms: ““RAI vs. ATD”, “ATD or thyroidectomy”, “RAI or 

thyroidectomy”, “Graves’ disease treatment options”, “cost-effective AND Graves’ 

disease treatment” (radioactive iodine OR RAI) AND (anti thyroid drug OR ATD)”, 

“(anti thyroid drug OR ATD) AND Thyroidectomy”, “(radioactive iodine OR RAI) AND 

Thyroidectomy”, “Graves’ disease treatment AND best outcome”, and “Treatment 

recommendations for Graves’ disease patients.” ATD = Anti-thyroid Drug Therapy, 

RAI = Radioiodine Therapy, T = Thyroidectomy.  

*reference used twice in comparison 

 

CONCLUSION 

When diagnosed appropriately, Graves’ disease can 
be an extremely manageable disease with a good prog-
nosis. Through more research, scientists may soon be able 
to determine the causes of this disease and further under-
stand the production of autoantibodies that trigger the 
increased production of T3 and T4.  



 

Page 21 VOLUME 7 ,  ISSUE 3 BACK TO COVER 

 

Recently, Apitope, a drug discovery and development 
company, launched a phase I clinical trial for the treat-
ment of Graves’ disease.39 Their approach involves sup-
pressing pathogenic T helper cells with antigen-
processing independent epitopes. These synthetic pep-
tides do not require antigen-presenting processing, but 
allow for IL-10 activation, which induces regulatory T 
cells and elicits an anti-inflammatory response. By sup-
pressing the immune response, this treatment is working 
to induce T cell tolerance to the TSH receptor and de-
crease TRAb production.40 This treatment option, though 
still not fully explored and tested, may be a promising 
and viable long-term treatment option in the near future. 

 

As potential new promising therapies loom in our fu-
ture, Graves’ disease patients still have several treat-
ment options available to help to control their symptoms. 
Though presently, no single treatment offers a definitive 
chance at euthyroidism, there are viable options in help-
ing to manage the disease. Currently, anti-thyroid drug 
therapy and RAI treatment are more commonly adminis-
tered to patients, especially here in the US; however, 
total thyroidectomies may prove to be a more worth-
while option. Although thyroidectomies are expensive, 
the minimal follow-up, definitive outcomes and low risk 
of complications prove effective.  

 

Literature Meta Analysis 

Research articles included for analysis were found 
searching the PubMed database and were limited to 
those published between 1990 and 2017. Articles were 
found using several unique keywords and search terms. 
For anti-thyroid drug preference, “MMI vs. PTU”, “which 
ATD is most recommended”, “PTU black box warning”, 
“PTU or MMI”, “propylthiouracil and methimazole”, and 
“PTU MMI” were used. For thyroidectomy preference, 
the following terms were used: “Subtotal AND Total thy-
roidectomies AND Graves’ disease”, “Subtotal vs. total 
thyroidectomies in Graves’ disease patients”, “bilateral 
or total thyroidectomy”, “total vs. subtotal thyroidecto-
my” and“Surgery AND Graves’ disease” were used. 
When comparing all three treatment options, the above 
search terms in addition to “RAI vs. ATD”, “ATD or thy-
roidectomy”, “RAI or thyroidectomy”, “Graves’ disease 
treatment options”, “cost-effective AND Graves’ disease 
treatment” (radioactive iodine OR RAI) AND (anti thy-
roid drug OR ATD)”, “(anti thyroid drug OR ATD) AND 

Thyroidectomy”, “(radioactive iodine OR RAI) AND Thy-
roidectomy”, “Graves’ disease treatment AND best out-
come”, and “Treatment recommendations for Graves’ dis-
ease patients.” were used. A total of 67 references were 
identified and 53 were used in the analysis. 

 

SOURCES: 

1. Weetman AP. Graves' disease. N Engl J 
Med. 2000;343(17):1236-48. 

2. Abraham P, Acharya S. Current and emerging treat-
ment options for Graves' hyperthyroidism. Ther Clin Risk 
Manag. 2010;6:29-40. 

3. Flynn S. About Graves' disease. Graves' Disease and 
Thyroid Foundation. http://www.gdatf.org/. Accessed 
09/03/2017. 

4. Dong YH, Fu DG. Autoimmune thyroid disease: mecha-
nism, genetics and current knowledge. Eur Rev Med Phar-
macol Sci. 2;18(23):3611-8. 

5. Graves disease. Genetics Home Reference. https://
ghr.nlm.nih.gov/condition/graves-disease#inheritance. 
Published 07/17/2013. Accessed 08/29/2017. 

6. Silverthorn D, Johnson B, Ober W, et al. Endocrine con-
trol of growth and metabolism. In: Human Physiology and 
Integrated Approach 6th Edition. Glenview, IL: Pearson 
Education Inc; 2013: 782-86.  

7. Bizhanova A, Kopp P. Minireview: the sodium-iodide 
symporter NIS and pendrin in iodide homeostasis of the 
thyroid. Endocrinology. 2009;150(3):1084-90. 

8. Pesce L, Kopp P. Iodide transport: implications for 
health and disease. Int J Pediatr Endocrinol. 2014;2014
(1):8. 

9. Kogai T, Endo T, Saito T, et al. Regulation by thyroid-
stimulating hormone of sodium/iodide symporter gene 
expression and protein levels in FRTL-5 cells. Endocrinolo-
gy. 1997;138(6):2227-32. 

10. Spitzweg C, Morris JC. Sodium iodide symporter 
(NIS) and thyroid. Hormones (Athens). 2002;1(1):22-34. 

11. Allahabadia A, Daykin J, Sheppard MC, et al. Radi-
oiodine treatment of hyperthyroidism-prognostic factors 
for outcome. J Clin Endocrinol Metab. 2001;86(8):3611-
7. 



 

Page 22 VOLUME 7 ,  ISSUE 3 BACK TO COVER 

12. Miccoli P, Vitti P, Rago T, et al. Surgical treatment of 
Graves' disease: subtotal or total thyroidecto-
my? Surgery. 1996;120(6):1020-4. 

13. In H, Pearce EN, Wong AK, et al. Treatment options 
for Graves disease: a cost-effectiveness analysis. J Am 
Coll Surg. 2009;209(2):170-179.e1-2. 

14. Lee HS, Hwang JS. The treatment of Graves' disease 
in children and adolescents. Ann Pediatr Endocrinol 
Metab. 2014;19(3):122-6. 

15. Nakamura H, Noh JY, Itoh K, et al. Comparison of 
methimazole and propylthiouracil in patients with hyper-
thyroidism caused by Graves' disease. J Clin Endocrinol 
Metab. 2007;92(6):2157-62. 

16. Azizi F, Amouzegar A. Management of hyperthy-
roidism during pregnancy and lactation. Eur J Endo-
crinol. 2011;164(6):871-6. 

17. Andersen SL, Laurberg P. Managing hyperthyroidism 
in pregnancy: current perspectives. Int J Womens Health. 
2016;8:497-504. 

18. Rivkees SA, Mattison DR. Propylthiouracil (PTU) 
hepatoxicity in children and recommendations for dis-
continuation of use. Int J Pediatr Endo-
crinol. 2009;2009:132041. 

19. Rivkees SA. Pediatric Graves' disease: management 
in the post-propylthiouracil Era. Int J Pediatr Endo-
crinol. 2014;2014(1):10. 

20. Cohen RZ, Felner EI, Heiss KF, et al. Outcomes analy-
sis of radioactive iodine and total thyroidectomy for pe-
diatric Graves' disease. J Pediatr Endocrinol Metab. 
2016;29(3):319-25. 

21. Radioactive iodine. Colombia University Department 
of Surgeons. http://columbiasurgery.org/conditions-and
-treatments/radioactive-iodine. Accessed 08/31/2017 

22. Radioiodine treatment for hyperthyroidism. Mount 
Sinai Hospital. http://www.mountsinai.org/patient-care/
health-library/treatments-and-procedures/radioiodine-
treatment-for-hyperthyroidism. Updated 04/23/2015. 
Accessed 08/31/2017 

23. Ma C, Xie J, Wang H, et al. Radioiodine therapy 
versus antithyroid medications for Graves' disease. 
Cochrane Database Syst Rev. 2016;2:CD010094. 

24. Schneider DF, Sonderman PE, Jones MF, et al. Fail-
ure of radioactive iodine in the treatment of hyperthy-
roidism. Ann Surg Oncol. 2014;21(13):4174-80. 

25. Sung TY, Lee YM, Yoon JH, et al. Long-term effect of 
surgery in Graves' disease: 20 years experience in a sin-
gle institution. Int J Endocrinol. 2015;2015:542641. 

26. Bojic T, Paunovic I, Diklic A, et al. Total thyroidectomy 
as a method of choice in the treatment of Graves' dis-
ease – analysis of 1432 patients. BMC Surg. 
2015;15:39. 

27. Rivkees SA, Sklar C, Freemark M. Clinical review 99: 
the management of Graves' disease in children, with spe-
cial emphasis on radioiodine treatment. J Clin Endocrinol 
Metab. 1998;83(11):3767-76. 

28. Feroci F, Rettori M, Borrelli A, et al. A systematic re-
view and meta-analysis of total thyroidectomy versus 
bilateral subtotal thyroidectomy for Graves' disease. 
Surgery. 2014;155(3):529-40. 

29. Bartalena L. Diagnosis and management of Graves 
disease: a global overview. Nat Rev Endocrinol. 2013;9
(12):724-34. 

30. Burch HB, Burman KD, Cooper DS. A 2011 survey of 
clinical practice patterns in the management of Graves' 
disease. J Clin Endocrinol Metab. 2012;97(12):4549-58. 

31. Cheetham T, Bliss R. Treatment options in the young 
patient with Graves' disease. Clin Endocrinol (Oxf). 
2016;85(2):161-4. 

32. Streetman DD, Khanderia U. Diagnosis and treatment 
of Graves disease. Ann Pharmacother. 2003;37(7-
8):1100-9. 

33. Laurberg P, Krejbjerg A, Andersen SL. Relapse fol-
lowing antithyroid drug therapy for Graves' hyperthy-
roidism. Curr Opin Endocrinol Diabetes Obes. 2014;21
(5):415-21. 

34. Mumtaz M, Lin LS, Hui KC, Mohd Khir AS. Radioiodine 
I-131 for the therapy of graves' disease. Malays J Med 
Sci. 2009;16(1):25-33. 

35. Guo Z, Yu P, Liu Z, et al. Total thyroidectomy vs bilat-
eral subtotal thyroidectomy in patients with Graves' dis-
eases: a meta-analysis of randomized clinical trials. Clin 
Endocrinol (Oxf). 2013;79(5):739-46. 

36. Barakate MS, Agarwal G, Reeve TS, et al. Total thy-
roidectomy is now the preferred option for the surgical 
management of Graves' disease. ANZ J Surg. 2002;72
(5):321-4. 

37. Rosato L, Avenia N, De Palma M, et al. [Article in 
Italian] [Complications of total thyroidectomy: incidence, 
prevention and treatment]. Chir Ital. 2002;54(5):635-42. 



 

Page 23 VOLUME 7 ,  ISSUE 3 BACK TO COVER 

38. Genovese BM, Noureldine SI, Gleeson EM, et al. 
What is the best definitive treatment for Graves' dis-
ease? A systematic review of the existing literature. Ann 
Surg Oncol. 2013;20(2):660-7. 

39. Martin K. Apitope announces enrolment of first pa-
tient in phase I trial of ATX-GD-59 for the treatment of 
Graves' Disease. PRNewswire. http://
www.prnewswire.com/news-releases/apitope-announces
-enrolment-of-first-patient-in-phase-i-trial-of-atx-gd-59-
for-the-treatment-of-graves-disease-598638961.html. 
Published 10/26/2016. Accessed 7/29/2017 

40. Vrolix K, Feyaerts D, Jahraus A, et al. Antigen-
specific peptide therapy prevents formation of TSHR-
antibodies in HLA-DR transgenic mice. Apitope. https://
apitope.com/downloads. Published 05/26/2015. Ac-
cessed 07/29/2017 

41. Yoshihara A, Noh J, Yamaguchi T, et al. Treatment 
of graves' disease with antithyroid drugs in the first tri-
mester of pregnancy and the prevalence of congenital 
malformation. J Clin Endocrinol Metab. 2012;97
(7):2396-403. 

42. Homsanit M, Sriussadaporn S, Vannasaeng S, et al. 
Efficacy of single daily dosage of methimazole vs. 
propylthiouracil in the induction of euthyroidism. Clin En-
docrinol (Oxf). 2001;54(3):385-90. 

43. Read CH Jr, Tansey MJ, Menda Y. A 36-year retro-
spective analysis of the efficacy and safety of radioac-
tive iodine in treating young Graves' patients. J Clin En-
docrinol Metab. 2004;89(9):4229-33.  

44. Ishtiaq O, Waseem S, Haque MN, et al. Remission of 
Grave's disease after oral anti-thyroid drug treatment. J 
Coll Physicians Surg Pak. 2009;19(11):690-3. 

45. Heidari R, Niknahad H, Jamshidzadeh A, Abdoli N. 
Factors affecting drug-induced liver injury: antithyroid 
drugs as instances. Clin Mol Hepatol. 2014;20(3):237-
48. 

46. Acharya SH, Avenell A, Philip S, et al. Radioiodine 
therapy (RAI) for Graves' disease (GD) and the effect 
on ophthalmopathy: a systematic review. Clin Endocrinol 
(Oxf). 2008;69(6):943-50. 

47. Azizi F, Ataie L, Hedayati M, et al. Effect of long-
term continuous methimazole treatment of hyperthyroid-
ism: comparison with radioiodine. Eur J Endocrinol. 
2005;152(5):695-701. 

48. Yuan J, Lu X, Yue Y. Comparison of curative effect of 
131I and antithyroid drugs in Graves' disease: a meta 
analysis. Minerva Endocrinol. 2017. 

49. Okosieme OE, Lazarus JH. Current trends in antithy-
roid drug treatment of Graves' disease. Expert Opin 
Pharmacother. 2016;17(15):2005-17. 

50. Wang MT, Lee WJ, Huang TY, et al. Antithyroid drug
-related hepatotoxicity in hyperthyroidism patients: a 
population-based cohort study. Br J Clin Pharmacol. 
2014;78(3):619-29. 

51. Wang J, Qin L. Radioiodine therapy versus antithy-
roid drugs in Graves' disease: a meta-analysis of ran-
domized controlled trials. Br J Radiol. 2016. 

52. Mohan V, Lind R. A review of treatment options for 
Graves' disease: why total thyroidectomy is a viable op-
tion in selected patients. J Community Hosp Intern Med 
Perspect. 2016;6(4):32369. 

53. Liu ZW, Masterson L, Fish B, et al. Thyroid surgery for 
Graves' disease and Graves' ophthalmopathy. Cochrane 
Database Syst Rev. 2015;(11):CD010576. 

54. Zanocco K, Heller M, Elaraj D, Sturgeon C. Is subtotal 
thyroidectomy a cost-effective treatment for Graves dis-
ease? A cost-effectiveness analysis of the medical and 
surgical treatment options. Surgery. 2012;152(2):164-
72. 

55. Liu J, Bargren A, Schaefer S, et al. Total thyroidecto-
my: a safe and effective treatment for Graves' disease. J 
Surg Res. 2011;168(1):1-4. 

56. Wilhelm SM, McHenry CR. Total thyroidectomy is su-
perior to subtotal thyroidectomy for management of 
Graves' disease in the United States. World J Surg. 
2010;34(6):1261-4. 

57. Koyuncu A, Aydin C, Topçu O, et al. Could total thy-
roidectomy become the standard treatment for Graves' 
disease? Surg Today. 2;40(1):22-5. 

58. Weber KJ, Solorzano CC, Lee JK, et al. Thyroidecto-
my remains an effective treatment option for Graves' 
disease. Am J Surg. 2006;191(3):400-5. 

59. Chaudhury PK, Angelos P, Pasieka JL; Members of 
the Evidence-Based Reviews in Surgery Group. Treatment 
options for graves' disease. J Am Coll Surg. 2011;213
(6):806-8. 

60. Snyder S, Govednik C, Lairmore T, et al. Total thy-
roidectomy as primary definitive treatment for Graves' 
hyperthyroidism. Am Surg. 2013;79(12):1283-8. 



 

Page 24 VOLUME 7 ,  ISSUE 3 BACK TO COVER 

61. Barakate MS, Agarwal G, Reeve TS, et al. Total 
thyroidectomy is now the preferred option for the surgi-
cal management of Graves' disease. ANZ J Surg. 
2002;72(5):321-4. 

62. Prasai A, Nix PA, Aye M, et al. Total thyroidectomy 
for safe and definitive management of Graves' disease. 
J Laryngol Otol. 2013;127(7):681-4. 

63. Wu VT, Lorenzen AW, Beck AC, et al. Comparative 
analysis of radioactive iodine versus thyroidectomy for 
definitive treatment of Graves disease. Surgery. 
2017;161(1):147-155. 

64. Feliciano DV, Lyons JD. Thyroidectomy is optimal 
treatment for Graves' disease. J Am Coll Surg. 
2011;212(4):714-20.  

65. Sundaresh V, Brito JP, Thapa P, et al. Comparative 
effectiveness of treatment choices for Graves' hyperthy-
roidism: a historical cohort study. Thyroid. 2017;27
(4):497-505. 

66. Witte J, Goretzki PE, Dotzenrath C, et al. Surgery 
for Graves' disease: total versus subtotal thyroidectomy-
results of a prospective randomized trial. World J Surg. 
2000;24(11):1303-11. 

67. Robert J, Mariéthoz S, Pache JC, et al. Short- and 
long-term results of total vs subtotal thyroidectomies in 
the surgical treatment of Graves' disease. Swiss Surg. 
2;7(1):20-4. 

68. Takamura Y, Nakano K, Uruno T, et al. Changes in 
serum TSH receptor antibody (TRAb) values in patients 
with Graves' disease after total or subtotal thyroidecto-
my. Endocr J. 2003;50(5):595-601. 

69. Hegedüs L. Treatment of Graves' hyperthyroidism: 
evidence-based and emerging modalities. Endocrinol 
Metab Clin North Am. 2009;38(2):355-71, ix. 

70. Yoshihara A, Noh JY, Watanabe N, et al. Lower in-
cidence of postpartum thyrotoxicosis in women with 
Graves disease treated by radioiodine therapy than by 
subtotal thyroidectomy or with antithyroid drugs. Clin 
Nucl Med. 2014;39(4):326-9. 

71. Sundaresh V, Brito JP, Wang Z, et al. Comparative 
effectiveness of therapies for Graves' hyperthyroidism: 

a systematic review and network meta-analysis. J Clin 
Endocrinol Metab. 2013;98(9):3671-7. 

72.  Glinoer D, Cooper DS. The propylthiouracil dilemma. 
Curr Opin Endocrinol Diabetes Obes. 2012;19(5):402-7. 

73. Barbuscia M, Querci A, Tonante A, et al. Total thy-
roidectomy in Basedow-Graves' disease treatment: our 
experience. G Chir. 2015;36(3):117-21. 

74. Erdoğan MF, Demir Ö, Ersoy RÜ, et al. Comparison of 
early total thyroidectomy with antithyroid treatment in 
patients with moderate-severe Graves' orbitopathy: a 
randomized prospective trial. Eur Thyroid J. 2016;5
(2):106-11. 

75. Unalp HR, Erbil Y, Akguner T, et al. Does near total 
thyroidectomy offer advantage over total thyroidectomy 
in terms of postoperative hypocalcemia? Int J Surg. 
2009;7(2):120-5. 

76. He CT, Hsieh AT, Pei D, et al. Comparison of single 
daily dose of methimazole and propylthiouracil in the 
treatment of Graves' hyperthyroidism. Clin Endocrinol 
(Oxf). 2004;60(6):676-81. 

77. Chattaway JM, Klepser TB. Propylthiouracil versus 
methimazole in treatment of Graves' disease during 
pregnancy. Ann Pharmacother. 2007;41(6):1018-22. 

78. Barczyński M, Konturek A, Hubalewska-Dydejczyk A, 
et al. Randomized clinical trial of bilateral subtotal thy-
roidectomy versus total thyroidectomy for Graves' dis-
ease with a 5-year follow-up. Br J Surg. 2012;99(4):515
-22. 

79. Gaujoux S, Leenhardt L, Trésallet C, et al. Extensive 
thyroidectomy in Graves' disease. J Am Coll Surg. 
2006;202(6):868-73. 

80. Al-Adhami A, Snaith AC, Craig WL, Krukowski ZH. 
Changing trends in surgery for Graves' disease: a cohort 
comparison of those having surgery intended to preserve 
thyroid function with those having ablative surgery. J 
Otolaryngol Head Neck Surg. 2013;42:37. 

81. Limonard EJ, Bisschop PH, Fliers E, Nieveen van 
Dijkum EJ. Thyroid function after subtotal thyroidectomy 
in patients with Graves' hyperthyroidism. Scientific World 
Journal. 2012;2012:548796. 



 

BACK TO COVER Page 25 VOLUME 7 ,  ISSUE 3 BACK TO COVER Page 25 

By Matthew Kahn, Graphics Editor 

Puzzle: Blockbuster Oncology Products 



 

BACK TO COVER Page 26 VOLUME 7 ,  ISSUE 3 BACK TO COVER Page 26 

Answers 

Puzzle: Blockbuster Oncology Products 



 

 

RHO CHI POST: TEAM MEMBERS 

 @ Anna Diyamandoglu 
5th Year, STJ; Editor-in-Chief 
Throughout my time in the PharmD pro-
gram, my understanding of pharmacy 
as a profession has evolved and deep-
ened as much as my desire to create 
awareness, particularly to non-science 
students, about the diverse role phar-
macy plays in various healthcare and 
non-healthcare settings. I have always 
had an affinity for writing and look 
forward to combining my interests in 
literary composition, editing and phar-
macy to produce relevant issues which 
both pharmacy students and non-
pharmacy students alike will find relat-

able and take an interest in. 

 @ Matthew Kahn 
6th Year, STJ; Graphics Editor 
I’ve always loved graphic design, so I 
was thrilled at the opportunity to be a 
part of the Rho Chi Post team and   
contribute to future publications. I’m      
excited to explore new ways to make 
the Post even better, and also to be 
continuously exposed to new ideas in 
the pharmaceutical field. 

 @ Mei Fung 
Graduate Copy Editor [Content-Focused] 
It’s always interesting to see how the 
healthcare field evolves and all the 
advancements in pharmacy come to 
fruition. I joined the Rho Chi Post be-
cause it brings together a variety of 
these topics with distinguishing perspec-
tives from our peers in pharmacy prac-
tice. I am ecstatic to join the team in 
continuing Rho Chi Post’s endeavors in 
promoting the profession. 

  @ Karen Lin 
Graduate Copy Editor [Content-Focused] 
The Rho Chi Post allows me to have an 
appreciation for interactive pharmacy 
learning as well as the art of writing. 
With each newsletter, my goal is to   
provide current information to readers 
who come across the Post. As an editor, 
I hope to make the newsletter one-of-a
-kind and motivate and influence writ-
ers to explore science with their      cre-
ative talents.  

 @ Nicollette Pacheco, PharmD 
Graduate Editor [Graphics-Focused] 
As a member of the Rho Chi Post team, 
I have a vast appreciation of what it 
means to be a pharmacist in the rapid-
ly evolving world of healthcare. As a 
graduate editor, I will continue to bring 
my passion for science and creativity to 
the Rho Chi Post. 

 @ Davidta Brown, PharmD 
Graduate Copy Editor [Content-Focused] 
My two great loves are innovative   
science and quality writing; the Rho Chi 
Post is an insightful   combination of 
both. As an editor, I look forward to 
bringing relevant information and fresh 
perspectives to the student and faculty 
of St. John’s University, as well as to 
making the Rho Chi Post a newsletter 
that offers something new to every 
reader. 
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 @ Jonathan Mercado 
6th Year, STJ; Finance and Outreach 
Manager, Staff Writer 
The Rho Chi Post breaks barriers for 
students that want a glimpse of their 
future and acts as an inspiration to 
work harder to achieve their goals. It is 
an embodiment of the motivation and 
intelligence that drives pharmacy stu-
dents to be the most informed and ca-
pable professionals they can be. I am 
glad to a part of that mission and to 
channel my passion and interests 
through this newsletter. 

 @ Kathleen Horan 
5th Year, STJ; Staff Editor 
I have always loved writing, and I 
hope to couple my passion for writing 
with my interest in clinical pharma-
cy by becoming a writer and staff edi-
tor for the Rho Chi Post.  As a writer 
and staff editor for the Rho Chi Post, I 
hope to write and edit informative and 
interesting articles that relate to the 
world of healthcare and pharmacy. I 
am so excited to join this team of stu-
dent pharmacists and writers.  

 @ Anna Chen 
5th Year, STJ; Staff Writer 
The Rho Chi Post  i s  a fantast i c  
opportun i ty for fu ture heal th  
profess ionals  to keep up wi th 
the vast ly changing heal thcare 
wor ld.  As the pharmaceut ical  
landscape keeps changing,  i t  i s  
cruc ial  that  we jo in  the conver-
sat ion in  vo ic ing our opin ions 
and c l in ical  input in to current  
heal thcare debates .  Heal thcare  
i s  l im i t less  in  possib i l i t ies  to 
bet ter pat ient  cen tered care  
and I  a im to del iver content  
that  i s  both inv igorat ing and 
inspir ing to both s tudents  and 
pract ic ing profess ionals .  

 @ Gabrielle Flavoni 
Graduate Staff Editor 
Writing has always been an enormous 
passion of mine, and I'm blessed to join 
such an amazing team that encourages 
me to explore it. As a new Staff Writer 
for the Post, my goal is to aid others 
in staying up-to-date about the phar-
macy world, while also utilizing a crea-
tive outlet to make an impact on those 
around me. 

 @ Alex Chu 
6th Year, STJ; Staff Writer 
With a constantly evolving healthcare 
field, it is imperative that we keep our-
selves up to date with the latest news. 
This is what led me to join the Rho Chi 
Post, which constantly comes out with 
interesting and informative topics.  It is 
an honor to write for the Rho Chi Post, 
and I wish to contribute innovative and 
intriguing articles to this newsletter. 

 @ Thanesha Graham 
6th Year, STJ; Staff Writer 
As a wri ter for the Rho Chi 
Post ,  I  have the un ique oppor-
tun i ty to convey my knowledge,  
di scover ies and in terests  to the  
general  publ ic .  I  wi l l  be able to 
en l ighten indiv iduals  about  i s -
sues that  wi l l  not  on ly impact  
them,  but  al so the i r  fami l ies ,  
and communi t ies .  I  look forward 
to  supp l y i ng  t h i s  news le t te r  
wi th  valuable and re levant  in-
format ion about  the evolv ing 

f ie ld of pharmacy.  
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 @ Yao Jiang 
6th Year, STJ; Staff Writer 
Writing for the Rho Chi Post allows me 
to bridge the gap between class and 
the real world. It gives me a reason to 
focus on topics that are relevant to me 
as a practicing student pharmacist and 
explore new medications, laws, and 
ventures in our evolving profession. This 
process of researching, teaching one-
self, and finally, teaching others is what 
we will ultimately do as future pharma-
cists. I am honored for this opportunity 
to be further exposed to what pharma-
cy has to offer all while giving back to 
the community that has taught me so 
much.  

 @ Shivani Shah 
4th Year, STJ; Staff Writer 
As students in an dynamic healthcare 
profession, it is important to keep up to 
date with literature and publications 
regarding the pharmacy profession. 
Rho Chi Post serves as a great outlet 
for students to catch up on pharmaceu-
tical innovations and progress going on 
in the career. Being a staff writer moti-
vates me to constantly research and 
share new, exciting advancements with 
fellow students. I look forward to read-
ing articles in the Post and hope to 
spark others curiosity and interest!  

  

 @ Katharine Russo 
4th Year, STJ; Staff Writer 
In my first two years as a pharmacy 
student, I was exposed to numerous op-
portunities to write medical based arti-
cles for classes and clubs. This is 
what first sparked my interest in health 
care literature and I look forward to 
being a Staff Writer for the Rho Chi 
Post in hopes of being able to share my 
passion and enthusiasm in writing health
-care related publications.  

 @ Yeonah Suk 
5th Year, STJ; Staff Writer 
As a student interested in various 
branches of healthcare, the Rho Chi 
Post has provided me the opportunity 
to be part of an organization that dis-
cusses this field in a broad scope. As 
modern society continues to amalgam-
ate and globalize multiple disciplines, it 
is important that we harmonize these 
elements and keep ourselves updated 
on their interactions. I joined the Rho 
Chi Post to both learn and contribute to 
a team that has immense diversity and 
my goal is to continue exploring inno-
vative ideas through writing. 
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The Rho Chi Post is an award-winning, 
monthly, electronic, student-operated, 

faculty-approved publication that aims 
to promote the pharmacy profession 

through creativity and effective 
communication. Our publication is a 

profound platform for integrating ideas, 
opinions, and innovations from students, 

faculty, and administrators. 

The Rho Chi Post aims to become the 
most exciting and creative 

student-operated newsletter within 
St. John’s University 

College of Pharmacy 
and Health Sciences 

 
Our newsletter continues to be known 
for its relatable and useful content 

 
Our editorial team continues to be 

known for its excellence and 
professionalism 

 
The Rho Chi Post essentially sets 

the stage for the future of 
student-operated publications 

in pharmacy 

Opportunity 

Teamwork 

Respect 

Excellence 

To provide the highest quality 
student-operated newsletter 

with accurate information 
 

To maintain a healthy, respectful,  
challenging, and rewarding 

environment for student editors 
 

To cultivate sound relationships with 
other organizations and individuals 

who are like-minded and 
involved in like pursuits 

 
To have a strong, positive impact 

on fellow students, faculty, 
and administrators 

 
To contribute ideas and innovations 

to the Pharmacy profession 
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