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 One of the most interesting events hosted by the 
Binghamton University School of Pharmacy during the 2019-
2020 academic year was a seminar entitled, “Mental Health 
Awareness: A Focus on Suicide & Stigma,” presented by Dr. 
Carolyn M. Tyler, Ph.D., neuroscientist and Medical Science 
Liaison from Otsuka Pharmaceuticals’ newly promoted PsychU. 
PsychU is an online platform whose mission is to improve mental 
health treatment for all individuals in the health care community, 
including patients, friends of patients, and providers. The main 
take away points from the seminar were that stigma contributes 
to the negative attitudes, beliefs, and behaviors of healthcare 
providers toward people with mental health disorders; mental 
illness is not the same as other diseases, such as diabetes and 
heart disease, and that stigma remains a barrier to recovery 
and social integration.1 Being introduced to PsychU, I found a 
pertinent online service that provides a well-rounded 
presentation of a variety of topics relating to mental health. 
Nevertheless, as with any such platform, there is always room 
for improvement in developing accurate statements for sensitive 
topics like mental health and the stigma that surrounds it.2 
 
 The data presented during the seminar resonated with 
me. Roughly 40 to 50 percent of patients with schizophrenia 
consider suicide and their life expectancy is reduced by 
approximately 25 years due to the risk of suicide.1,3 The 
numbers hit me in a very personal way, as I contemplated about 
a population with which I identify. I have schizophrenia; 
however, I do not have suicidal ideation. When it came time for 
Q&A, upon attempting to ask how to deal with emotional abuse 
targeted at those with mental illness, the data and personal 
dilemmas became an overwhelming weight on me, and I was hit 
with raw emotion, bawling with tears as I asked my questions. I 
had to cover my face with my palm. My thoughts on the 
university’s advocacy for mental health transitioned into my 
thinking solely about committing faux pas – now I would be 
labeled mentally ill and at risk for suicide at my school, an 
untrue label. 
 
 Following the event, I thought about voicing my opinions 
on the topic. Simultaneously, my tears caused the university 
administration to be notified and consequently email me campus 
resources for mental health. While the school may not be wrong 
in forwarding me available resources, there are a few questions 
to be had – does a display of raw emotion and feelings 
contribute to stigma? Does an identity dissipate upon being 
recognized as one with mental illness? Moreover, does data 
crunching sample statistics further the problem of stigma? What 
concerns me the most amid all the possible questions is the 
entirely paradoxical component to addressing mental health 
and stigma in that a full-blown effort can contradict itself and 

even exacerbate the issue. Inevitably, I became a sheer number 
assumed to death by suicide in the eyes of a few of my peers, 
whereas neither my question nor any other considerations took 
place. 
 
 While I would like to be open about having 
schizophrenia and possibly advocate for the illness, it is not an 
easy task. Dr. Tyler mentioned during her presentation that one 
of the largest problems in treating schizophrenia is that many of 
the first generation antipsychotics (FGAs) are derived from mid-
19th century treatments, with a seeming purpose of keeping 
schizophrenics complacent in society, rather than improving 
quality of life outcomes.1 The issue of stigma for those with 
schizophrenia deviates into a sociocultural dilemma in which a 
society cannot interpret unaccustomed events; therefore, the 
conditions and outcomes of a disease state are reaffirmed by 
numbers which are written off by healthcare professionals. 
 
 To the point, rhetoric drives into the perception and 
interpretation of data. In an improved outreach over the topic 
this year, Otsuka developed an infographic to reframe ways to 
deal with stigma. One is not mentally ill, but instead has a mental 
illness.2 Phrasing alters the perceived insult.2 Although looking at 
data crunching, the effect of a number in statements seems 
unmalleable. PsychU’s webinar on the topic not only addresses 
Dr. Tyler’s overview, but also several contributors to 
institutionalized stigmatization of mental health.3 One of many 
reasons why negative rhetoric matters in the context of people 
living with mental illness is because the expectation of a negative 
prognosis contributes to stigma.3 The aforementioned data in Dr. 
Tyler’s seminar may as well have been translated as, ‘those with 
schizophrenia are a coin flip ticking time bomb.’ While the 
numbers are high, other contemporaneous conversations show 
different numbers, and some explain in other words that the 
shortened lifespan and standardized mortality ratio for those 
living with schizophrenia is two to four-fold the general 
population.4,5 At the same time, another psychiatric expert 
expresses that those with schizophrenia have life expectancies 
reduced by 10 to 20 years on account of functional issues, 
including other physical and metabolic illnesses related to 
inflammation.6 This phrase makes a world of difference in terms 
of perception and interpretation of the data. While statistics may 
seem immortal, their explanations are broader than their actual 
presentation. 
 
 The issue of stigma lapses further in rhetorical nuances at 
the hands of healthcare professionals. A single nuance can 
mislead an audience over matters at hand. For example, a 
PsychU webinar presented by Dr. René Kahn, M.D., Ph.D., and Dr. 
Christoph Correll, M.D., outlines many coherent cognitive facets of 
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schizophrenia, yet amid the presentation is a diagram listing 
primary or negative cognitive symptoms in schizophrenia, among 
them being mental retardation and substance misuse.6 While a 
subset of people living with schizophrenia do experience 
cognitive impairments, I am not mentally retarded, and my 
pursuit of a career in pharmacy demonstrates the antithesis. The 
referenced article, dated 2014, fails to acknowledge diagnostic 
terminology pursued in the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5), dated 2013.7 In addition, there are 
other nuances in metapsychiatry that stigmatize schizophrenia to 
a greater degree. The referenced article is of the few studies 
that list substance misuse as a symptom. In the American 
Psychiatric Association’s 2004 edition of the, “Practice Guideline 
for the Treatment of Patients with Schizophrenia,” substance use 
is described as a plausible comorbidity, common contributor to 
system relapse, and a common comorbid condition.4 In the 
current 2019 draft of the same guideline, substance use is 
described as plausibly concomitant, co-occurring, or a common 
co-occurring condition.5 This shift in phrasing dangerously 
misleads individuals in the health care community and beyond 
into thinking substance use defines the epidemiology of 
schizophrenia; all the while, the shift presents a professional 
environment with slurs at best. There may be a percentage of 
people living with schizophrenia who present with substance 
abuse, but I can assure you it is not everyone and not me – 
substance use neither produced my disease state nor is it 
resultant from my disease. Thus, rhetoric or misappropriation of 
words in some cases proves a challenge to the cause of raising 
awareness for such mental illnesses and their stigmata by 
amplifying the stigmata rather than mitigating them. 
 
Healthcare professionals have the tools to address mental health 
and the stigma associated with it. My only qualms are that some 
healthcare professionals fail to see potential flaws in their 
efforts. In the future, I hope to see the language used in 
discussing mental illness evolve for the better, not only for my 
sake, but for the sake of others who live with mental illnesses as 
well. 
 
Sources: 
 
1. Tyler CM. Mental Health Awareness: A Focus on Suicide & 
Stigma. Seminar presented at: Binghamton University School of 
Pharmacy and Pharmaceutical Sciences;11/06/2019; Johnson 
City, NY. 
 
2. Overcoming Stigma in Mental Health. PsychU website. 
https://www.psychu.org/patient-caregiver/overcoming-stigma-
in-mental-health/. Published 02/2020. Updated 05/04/2020. 
Accessed 06/12/2020. 
 
3. Self R, Archuleta B. Mental Health Awareness: A Focus on 
Suicide & Stigma. PsychU website. https://www.psychu.org/
mental-health-awareness-a-focus-on-suicide-stigma/. Published 
05/27/2019. Accessed 06/12/2020. 
 

4. American Psychiatric Association. Practice Guideline for the 
Treatment of Patients with Schizophrenia. 2nd ed. Washington, DC: 
American Psychiatric Association; 2004. https://
psychiatryonline.org/pb/assets/raw/sitewide/
practice_guidelines/guidelines/schizophrenia.pdf. Accessed 
06/12/2020. 
 
5. American Psychiatric Association. The American Psychiatric 
Association Practice Guideline for the Treatment of Patients with 
Schizophrenia. Washington, DC: American Psychiatric Association; 
2019. https://www.psychiatry.org/File%20Library/Psychiatrists/
Practice/Clinical%20Practice%20Guidelines/APA-Draft-
Schizophrenia-Treatment-Guideline-Dec2019.pdf. Accessed 
06/12/2020. 
 
6. Correll C, Kahn R. Cognitive Function & Neuroprotection In 
Schizophrenia. PsychU website. https://www.psychu.org/
cognitive-function-neuroprotection-in-schizophrenia/. Published 
06/26/2019. Accessed 06/12/2020. 
 
7. Intellectual Disability. American Psychiatric Association 
Website. https://www.psychiatry.org/File%20Library/
Psychiatrists/Practice/DSM/APA_DSM-5-Intellectual-
Disability.pdf. Published 2013. Accessed 06/16/2020. 

 

Figure 1: Tips from PsychU Professionals for Dealing with Mental 

Health Stigma.a 
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Approved on April 17, 2020, tucatinib (TukysaTM) 

is indicated to aid in the treatment of human epidermal 
growth factor receptor 2 (HER2) positive metastatic breast 

cancer and could be a potential add-on therapy.3 Among 
the different types of breast cancers, an increase of HER2, 

a transmembrane glycoprotein consisting of intracellular 
and extracellular domains, on the surface of breast cancer 

cells leads to proliferation and may metastasize to other 
parts of the body. Therefore, HER2-targeted therapy is 

useful for this type of breast cancer.8 

The first-line therapy of HER2+ metastatic breast 
cancer is pertuzumab + docetaxel + trastuzumab. 

Although there is no experimental causation of docetaxel 
altering the permeability of the blood brain barrier to 

increase the entry of tumor cells into the brain, there is an 
association that brain metastases increase while on taxane 

treatment.4 In many other countries, paclitaxel is used 
instead of docetaxel because it further increased 
progression-free survival and reduced the occurrence of 

neutropenia.10 The second-line agent for HER2+ metastatic 
breast cancer, ado-trastuzumab emtansine (Kadcyla®), 

consists of a humanized monoclonal antibody covalently 
bound to a cytotoxin. Third-line treatment is a combination 

of lapatinib, a tyrosine kinase inhibitor, and an 

antimetabolite, capecitabine.5,6,8  

Furthermore, tucatinib is a highly selective tyrosine 
kinase inhibitor of the intracellular domain of HER2, a 
tyrosine kinase protein, preventing phosphorylation of 

HER2 receptors on tumor cells and proliferation of tumor 
cells. It is indicated for use in neurologically stable patients 

with brain metastases who are not in need of urgent 
surgery or radiation and in patients without brain 

metastases, either of whom have tried treatment with at 
least one medication against the proliferation of HER2 

receptor. Tucatinib is taken along with the anti-HER2 

antibody, trastuzumab, and capecitabine.1  

A randomized (2:1), double-blind, placebo-

controlled trial, HER2CLIMB, was conducted at 157 sites 
worldwide with the majority of the patients white females 

and less than 75 years old.2 The primary endpoint of the 
trial was duration of progression-free survival. The first 

480 patients were randomized to receive tucatinib + 
trastuzumab + capecitabine or placebo + trastuzumab + 

capecitabine. There was a median 2-month difference in 
progression-free survival, favoring the tucatinib 

combination.1 In one year, the progression-free survival of 

the tucatinib combination was 33.1 percent as compared to 
12.3 percent with placebo combination (95% CI [0.42-

0.71]; p-value <0.001).2 

Additionally, secondary endpoints, such as overall 

survival and progression-free survival in patients with brain 
metastases, were measured in 612 patients. At 2 years, 

44.9 percent in the tucatinib combination survived as 
compared to 26.6 percent in the placebo combination 
group (95% CI [0.50-0.88]; p= 0.005).The median survival 

at 2 years was 21.9 months for the tucatinib combination 
and 17.4 months for the placebo combination. Progression-

free survival in 1 year in patients with brain metastases was 
24.9 percent for the tucatinib combination and 0 percent 

for the placebo combination (95% CI [0.34-0.69]; p-value 
<0.001). There was a median 2-month difference in 

progression-free survival, favoring the tucatinib 
combination.2 The data seems promising for patients with 
brain metastases. Since tucatinib and lapatinib are in the 

same drug class, comparing tucatinib + trastuzumab + 
capecitabine and lapatinib + trastuzumab + capecitabine 

in brain metastatic patients may be beneficial, although 
there is no head-to-head trial comparing the two 

combinations. In a study in China, patients who took 
lapatinib + trastuzumab + capecitabine as first-line for 

brain metastases had a statistically significant median 
progression-free survival of 20.7 months than if taken as 
second-line therapy (12.3 months) or third-line therapy (7.3 

months).9 Therefore, the lapatinib combination seems more 
effective when taken earlier, which may foreshadow the 

benefit of tucatinib in brain metastatic patients.   

Tucatinib resulted in fetal deformities in animal 

studies and should be avoided in pregnant women. Women 
of reproductive age should be reminded to use 

contraception during treatment with tucatinib + trastuzumab 
+ capecitabine and for one week after the last dose. The 
combination should be avoided during breastfeeding as it 

may appear in breast milk. Another warning to note is it 

may cause sterility in men and women.1 

Additionally, drug-drug and drug-food interactions 
must be considered. Concomitant use of tucatinib with strong 

CYP3A4 inducers, moderate CYP28C inducers, strong 
CYP2C8 inhibitors, or with P-gp substrates result in dose 

adjustments. Renal and hepatic function should be assessed 
prior to initiating tucatinib + trastuzumab + capecitabine. 

By: Lyana Sayilar, PharmD Candidate c/o 2020 
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The combination is not recommended if the CrCl is less than 

30 mL/min. For patients with Child-Pugh C hepatic 
impairment, the dose should be reduced from 300 mg 

tucatinib orally twice daily to 200 mg twice daily.1 

Tucatinib can be considered as a treatment option 

for HER2+ metastatic breast cancer with and without brain 
metastases. Up to 50 percent of patients with HER2+ 

metastatic breast cancer suffer from brain metastases and 
half of those patients unfortunately lose their lives, but 

there is hope for improvements as research continues.7      
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Severe acute respiratory syndrome coronavirus 2 (SARS

-CoV-2), the viral strain responsible for causing COVID-19, 

continues to have a profound impact on communities at a local, 

national and global level. As of August 20, 2020, nearly 5.7 

million confirmed cases exist in the United States with a total of 

over 175,000 deaths. In the State of New York alone, there 

have been over 450,000 confirmed cases with nearly 33,000 

deaths.12 While there are many clinical trials currently taking 

place which are investigating the safety and efficacy of certain 

pharmacological treatments against COVID-19, many people 

around the world are focused on one thing – the development 

of a vaccine for COVID-19. In the news, researchers and 

scientific experts assert that a COVID-19 vaccine could very 

well be approved and available for administration by the end 

of 2020. The vaccine’s ability to mitigate the damage this 

pandemic has caused has been a major topic of debate and 

there have been varied reactions from the public. Some patients 

are skeptical of these assertions, some fully believe these 

assertions, and some are confused as to why a vaccine has not 

already been developed and made available to the public. 

These patients’ questions and concerns are legitimate, and as 

aspiring pharmacists, we are among the most accessible 

healthcare professional patients can consult to get answers. The 

nature of our profession not only requires us to possess sufficient 

knowledge on the nature of various medications, but also 

requires us to effectively communicate that knowledge to a 

concerned public in times of crisis so that they are better able to 

make informed decisions and live healthier lives. As student 

pharmacists, we owe it not only to ourselves, but to our 

communities and our profession, to ensure our knowledge on the 

COVID-19 vaccine development process remains current.  

 A vaccine is a form of medicine that contains the same 

infectious pathogen responsible for causing disease. The key 

difference with a vaccine is that the infectious pathogen has 

either been killed or weakened to the point that it does not 

make a person sick; in other words, it will not cause an infection. 

As a result, the vaccine stimulates one’s immune system to 

produce antibodies the same way it would if they had been 

exposed to the disease.2 After receiving the vaccine, one 

develops immunity to the disease, without having contracted it in 

the first place. This makes vaccines a preventative form of 

therapy because the goal is not to treat the disease. Rather, the 

goal is to prevent individuals from getting the disease in the first 

place.  

 Vaccines can be developed using one of a few different 

strategies. The first type of vaccine one can develop is an 

inactive vaccine. This type of vaccine is composed of an 

inactivated form of the infectious pathogen. Although it retains 

the major components of the pathogen required to stimulate an 

immune response, it will not cause an infection. A second and 

more recent method for developing vaccines involves 

recombinant DNA technology. This method involves pulling out 

components of the virus (parts of its genetic sequence, instead of 

the full genetic code), and utilizing that as the major component 

of the vaccine, so that the immune system will recognize it and 

build up antibodies without getting an infection. The third type of 

vaccine is live attenuated. This vaccine makes use of a heavily 

weakened strain of the infectious pathogen so that it does not 

cause infection after being administered.11 

 Safety and effectiveness aside, there are five steps in 

the vaccine development process. The first step involves 

generating the antigen. As mentioned earlier, the ultimate goal is 

to stimulate the immune system to produce antibodies in response 

to an infectious pathogen. For this reason, the vaccine must have 

some form of the infectious pathogen. This could involve the 

growth and harvesting of the pathogen itself for later 

inactivation or isolation of a subunit. It could also involve the 

generation of a recombinant protein (a protein made from DNA 

technology) derived from the pathogen. Bioreactors are 

manufactured devices or systems used to support a biologically 

active environment. Oftentimes, these are the devices used to 

grow and culture bacteria. For many viral vaccines, this process 

begins with small amounts of virus that can be grown in cells. 

Various cell types can be used such as chicken embryos or cell 

lines that reproduce repeatedly. 7 

 The second step of vaccine development involves 

releasing the antigen, including remnants of proteins from 

bacteria or viruses, from the cells and isolating it from the 

materials used in its growth. The third step is purification. For 

vaccines made from recombinant proteins, this may involve 

chromatography, a strategic way of separating materials, as 

well as ultrafiltration. Inactivation of the antigen may also occur 

during this phase. The fourth step involves strengthening the main 

By: Jason Ifeanyi, PharmD Candidate c/o 2022 
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vaccine components. This may involve the addition of an 

adjuvant, which is a material that nonspecifically enhances the 

immune response. Vaccines may also include stabilizers to 

prolong shelf-life, as well as preservatives, to allow multi-

dose vials to be used safely. The last step in the vaccine 

development process involves distribution. In this step, all the 

components that make up the final vaccine are combined and 

mixed uniformly in a single vessel. The vaccine is then filled 

into a vial or syringe, sealed with sterile stoppers or plungers 

and labeled for widespread distribution.7   

 It is important to emphasize that the five steps 

described above are a general overview of the vaccine 

development process. More specifically, the first four steps 

are components of preclinical studies where the antigen’s 

structure is researched, and toxicity and pharmacokinetic 

profiling are evaluated prior to initiating clinical trials with 

human participants. All this research on safety and efficacy is 

included in an Investigational New Drug (IND), which  must be 

submitted prior to commencing to clinical trials.10 

Before a vaccine can be labeled for widespread 

distribution, which is the fifth and final step in development, it 

must first be approved for use by the Food and Drug 

Administration (FDA). In order to obtain approval, the vaccine 

must adequately demonstrate both safety and effectiveness 

in three phases of clinical trials in which human participants 

are enrolled. This is the key step which takes the longest 

period of time to complete and is the reason why as of 

August 20, 2020 no COVID-19 vaccine has been FDA-

approved for widespread distribution. This key step can be 

broken down into 4 phases.  

 Phase 1 marks the first stage of research involving 

human participants. The enrolled participants in Phase 1 

studies are relatively small, usually 20 healthy volunteers.3 

The vaccine is given at different doses to each of the 

volunteers, and this helps researchers determine the right 

dose for the next step in the testing process that is sufficient 

to elicit an immune response. Phase 1 clinical trials are also 

meant to rule out major safety concerns. After completing 

Phase 1, the vaccine proceeds to Phase 2 clinical trials, which 

involves a larger group of participants consisting of 

approximately one hundred to two hundred enrollees. This 

phase may include up to one thousand patient volunteers if 

multiple Phase 2 trials are necessary. In this phase, the dose 

that was determined in Phase 1 is administered alongside 

other routine vaccines to the healthy volunteers. This phase is 

meant to ensure that the vaccine provides a consistent immune 

response. In addition to monitoring participants for common 

adverse effects, including local swelling and fever, researchers 

monitor for less common and potentially more severe adverse 

effects. Subsequently, the vaccine progresses to Phase 3 

clinical trials. This phase involves thousands of healthy 

volunteers. This phase determines whether the vaccine protects 

against natural infection and allows researchers to identify 

rare problems not observed in smaller studies. If the vaccine 

passes all these stages of clinical trials, there are additional 

regulatory components that must be satisfied before it 

proceeds to Phase 4, also known as Post-Marketing 

Surveillance. 6 

 The FDA center for Biologics Evaluation and Research 

(CBER) is responsible for regulating vaccines in the United 

States. Once clinical trials have been completed, the sponsor 

of the new vaccine must submit a Biologics License Application 

(BLA). This application serves as a request for permission to 

introduce, or deliver for introduction, a biologic product into 

the market. This process involves presentations of clinical trial 

findings to FDA’s Vaccines and Related Biological Products 

Advisory Committee (VRBPAC). Additionally, the 

manufacturing facility will be inspected, and tests will be done 

to assess usability and labeling of the vaccine. Only once these 

requirements have been met, and the BLA has been approved, 

will the vaccine be introduced to market.2 

In Phase 4, the vaccine undergoes widespread 

distribution and is continuously monitored for side effects and 

long-term adverse events that were not observed in preclinical 

and clinical trials. The Vaccine Adverse Event Reporting System 

(VAERS) is a national vaccine surveillance program co-

sponsored by the FDA and CDC. It is strongly encouraged for 

all concerned individuals to make a report  of any unexpected 

side effects that occur. This includes patients, parents, 

pharmacists, physicians and vaccine manufacturers. 2 With this 

information in mind, one can see why an established vaccine 

against COVID-19 has yet to be approved for widespread 

use. There are many steps involved not only in developing the 

actual vaccine, but in the testing of the vaccine to ensure its 

safety and efficacy. Additionally, the necessary approval 

process of the FDA and other regulatory boards is a crucial 

step that furthers slows the entire process down. 

One point that should be noted is the difference 

between clinical trials for vaccines and clinical trials for 

medications. A much larger patient population is included in 

Phase 3 trials for vaccines because researchers want to detect 

any highly rare side effects caused by the vaccine. There is a 
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much lower tolerance level for side effects in vaccine trials 

compared to other medicine trials, and for good reason. The 

patient volunteers, and the future target group for the 

vaccine, are healthy to begin with.6 The last thing researchers 

want to do is cause a healthy patient to become unhealthy 

and possibly die, due to receiving a poorly tested vaccine. 

For these reasons, vaccines can usually take up to ten or more 

years to develop, costing nearly five hundred million dollars, 

according to Wellcome Trust, a United Kingdom Charity. 

Discovery research can take anywhere from two to five years 

- two years for preclinical trials, one to two years for Phase 1 

clinical trials, two to three years for Phase 2 clinical trials, two 

to four years for Phase 3 clinical trials, and one to two years 

for regulatory review and approval.5 

 This is a major cause of confusion among patients. On 

one hand, many politicians and scientific experts are making 

assertions that an effective vaccine will be available by the 

end of 2020, yet history has shown us that it takes much 

longer than 12-18 months  to develop a safe and effective 

vaccine. If a COVID-19 vaccine were to be ready by the end 

of the year, that would make its development time faster than 

the current record holder, the Mumps Vaccine, which took 4 

years to develop. 8  While there is uncertainty as to whether 

this is a practical timeframe or mere wishful thinking, one 

thing is certain – researchers and pharmaceutical companies 

are working relentlessly to fast-track the COVID-19 vaccine 

development process.  

 On May 15, 2020, the White House announced a 

new initiative entitled, Operation Warp Speed (OWS). This 

initiative aims to fast-track multiple COVID-19 vaccine 

candidates, with the goal of delivering 100 million doses 

across America in November 2020, and another 200 million 

by January 2021.9 This initiative entails a partnership among 

a variety of agencies within the Department of Health and 

Human Services (HHS) including the Centers for Disease and 

Control and Prevention (CDC), FDA) the National Institutes of 

Health (NIH), and the Biomedical Advancement Research and 

Development Authority (BARDA), partnered with Department 

of Defense (DoD).9  Currently, there are over one hundred 

and thirty five vaccine candidates in preclinical trials 

internationally; twenty in Phase 1 clinical trials, eleven in 

Phase 2 clinical trials, eight in Phase 3 clinical trials, and two 

that have been approved, albeit with a large degree of 

uncertainty, as they have not been FDA approved in the US. 

One of the vaccines that is not FDA-approved, was 

developed by CanSino Biologics of China and was 

developed from an adenovirus called Ad5. Although it was 

announced on August 9th that they plan on initiating a Phase 3 

clinical trial in Saudi Arabia, the vaccine was approved for 

limited use on June 25, 2020 by the Chinese military. 4 

More recently, Russia’s Gamaleya National Research 

Institute of Epidemiology and Microbiology launched a Phase 

1 clinical trial in June of 2020 for a vaccine called, Gam-

Covid-Vac-Lyo. It is a combination of two adenoviruses, Ad5 

and Ad6, both engineered with a Coronavirus gene. On 

August 11, 2020, Russian President Vladimir Putin announced 

that a Russian healthcare regulator had approved the vaccine, 

renaming it Sputnik V, before Phase 3 trials began.4  It is 

important to note that a number of US experts have 

denounced these vaccines due to the haste with which they 

were approved. One such US expert includes. Dr. Fauci, 

director of the National Institute of Allergy and Infectious 

Disease (NSAID). In an interview with ABC news reporter 

Deborah Roberts, this is what Dr. Fauci had to say. “Having a 

vaccine, Deborah, and proving that a vaccine is safe and 

effective are two different things…If we wanted to take the 

chance of hurting a lot of people, or giving them something 

that doesn’t work, we could start doing this, you know, next 

week if we wanted to. But that’s not the way it works.” 1 

 In conclusion, the vaccine development process is 

multifaceted. It involves preclinical research, where the 

structure of the infectious pathogen is determined and 

manipulated in order to develop a specific vaccine type. 

Different strategies for developing a vaccine involve 

recombinant DNA technology, inactivating the infectious 

pathogen, or weakening the infectious pathogen so that the 

vaccine is able to stimulate an immune response while 

simultaneously avoiding the development of an infection. Once 

researchers determine the type of vaccine that is needed, they 

then culture, isolate and release, and purify the antigen 

followed by strengthening the vaccine components. At this 

point, the vaccine candidate undergoes three phases of clinical 

trials to determine whether it is both safe and effective in the 

prevention of COVID-19 in human patients. A variety of 

American and European pharmaceutical companies are 

currently in Phase 2 and Phase 3 clinical trials for the COVID-

19 vaccine. As aspiring pharmacists, it is imperative that we 

understand the vaccine development process and its impact on 

our communities. As we are in the midst of a pandemic, many 

patients are scared, confused and skeptical of the health-

related information they are bombarded with every day. 

They have questions about when the COVID-19 vaccine will be 

available, why it is taking so long to develop and want 
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answers to these questions which we can make a conscious 

effort to provide them with. Although we cannot predict the 

future, we can stay educated about the vaccine development 

process, and explain it to our patients in a way they helps 

them understand it while simultaneously eliminating fear of 

the unknown.  
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Novel Intracellular Oncogenic Pathways  
 

Only recently did studies elucidate the role of B cell re-
ceptor (BCR) signaling in the molecular pathogenesis of CLL, and 
its ability to drive the proliferation of neoplastic B-lymphocytes.5 
BCR signaling involves both “tonic” and antigen-activated stimu-
lation, which both lead to downstream phosphorylation by kinas-
es to provide for activation of transcription factors such as NF-kB 
and NFAT.7 As BCR signaling is an essential function of normal B-
lymphocyte survival, its activity in CLL promotes extensive malig-
nancy and over proliferation of B-lymphocytes.7 Novel agents 
that target BCR signaling mechanisms have displaced the use of 
cytotoxic chemotherapy regimens, and have greatly increased 
PFS rates in the majority of patients. Bruton’s Tyrosine Kinase 
(BTK) and isoforms of Phosphoinositide 3-Kinase (PI3K) are evi-
dently targetable biomarkers for CLL therapy, while others are 
currently being evaluated in ongoing research.7 
 
BTK Inhibitors 
 

Ibrutinib (Imbruvica®) is a first in class, irreversible, rela-
tively selective inhibitor of BTK.1 BTK is essential in leukemic B-
cells for the downstream release of calcium and NF-kB, and for 
cell survival and proliferation.7 Initially approved for patients 
with relapsed or refractory CLL, ibrutinib has evolved into a reli-
able option for the first-line treatment of CLL in all age groups 
and for those exhibiting 17p deletion.1,5 When studied against 
chlorambucil in previously treated patients, seventy percent of 
patients on ibrutinib therapy experienced PFS as opposed to 
twelve percent with chlorambucil at 5 years of treatment.8 Addi-
tionally, when ibrutinib monotherapy was compared to ofatu-
mumab in treatment naive patients for 63 months, the median 
length of PFS was 44.1 months (95% CI [38.5, 56.9]) and 8.1 
months (95% CI [7.8, 8.3]) in the ibrutinib and ofatumumab 
arms, respectively.8 Most notably, when the combination of ibru-
tinib and rituximab was studied in comparison to FCR, patients 
on ibrutinib and rituximab displayed a median PFS at 3 years 

of eighty-nine percent (95% CI [85, 92]), as opposed to seventy 
percent of patients for FCR (95% CI [61, 78]).8  

Acalabrutinib (Calquence®), a second generation BTK 
inhibitor, binds more tightly to the C481 residue of BTK than ib-
rutinib.9 This pharmacological profile leads to the rationale that 
second generation BTK inhibitors such as acalabrutinib may di-
minish the off-target kinase inhibiting properties of ibrutinib, 
which may lead to arthralgias, atrial fibrillation, rash, hyperten-
sion, bleeding and diarrhea.9 In clinical studies, the efficacy of 
acalabrutinib monotherapy has been compared to therapy with 
acalabrutinib + obinutuzumab and chlorambucil + 
obinutuzumab, with PFS being the primary endpoint.10 At a me-
dian follow-up time of 28.3 months, the chlorambucil + 

Introduction   
 

Chronic lymphocytic leukemia (CLL)  is a hematological 
malignancy of mature CD5 positive B-lymphocytes that primarily 
affects elderly patients.1 With the average age of diagnosis be-
ing 71, the incidence of CLL is relatively rare in younger popula-
tions, though cases have occurred in those under the age of 50.1 
CLL is much more prevalent in those of Caucasian descent than 
those of Asian or African descent. This distinction adds evidence 
to the genetic morphology of CLL, yet the true reasoning for it 
remains elusive.2 CLL is the most common form of leukemia in the 
United States. In 2020 it is estimated that approximately 21,040 
new cases will be diagnosed and about 4,060 patients will suc-
cumb to the disease.3 Due to advancements in therapies and di-
agnostic measures, the 5-year overall survival rate has increased 
from sixty-nine percent in 1980 to eighty-eight percent in 2007, 
and has likely become even higher today.1 While CLL generally 
remains an incurable illness, contemporary therapies have ren-
dered it a manageable and tolerable condition for most patients, 
especially through the latter stages of their lives.  
  
Chemotherapy and Chemoimmunotherapy   
 

Monotherapy with chlorambucil (Leukeran®) has been 
used the longest of all the available effective CLL regimens due 
to its low cost, and low toxicity profile.4 Other alkylating agents 
such as fludarabine (Fludara®), cyclophosphamide (Cytoxan®), 
and bendamustine (Bendeka®) have displayed longer progres-
sion-free survival (PFS) and higher response rates, but have made 
no significant impact on overall survival (OS) and are accompa-
nied by more toxicities than chlorambucil.4 Anti-CD20 antibodies 
such as ofatumumab (Arzerra®) and obinutuzumab (Gazyva®) 
have been studied alongside chlorambucil for more elderly and 
frail patients, but have shown only median PFS rates of 22.4 
months and 26.7 months respectively.5 Side effects such as neu-
tropenia, thrombocytopenia and infusion-related reactions are 
common with ofatumumab and obinutuzumab as well.5,6 

The chemoimmunotherapy regimen of fludarabine, cyclo-
phosphamide and rituximab (Rituxan®) (FCR) has been estab-
lished as the gold standard for younger patients requiring initial 
pharmacologic treatment, but is not suitable for older patients 
due to its high rate of treatment related adverse events.5 Addi-
tionally, though the average PFS in patients treated with first line 
FCR is fifty-two percent, the same benefit is not seen in patients 
older than 65 or  those who have unfavorable cytogenetic aber-
rations associated with CLL such as a chromosomal 11q deletion, 
17p deletion, or unmutated immunoglobulin heavy chain variable 
(IGHV) region.1  
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obinutuzumab arm displayed a median PFS of 22.6 months 
[95% CI (20, 28)], while the acalabrutinib + obinutuzumab 
and acalabrutinib monotherapy arms did not possess aver-
age PFS rates as not enough patients displayed progressive 
disease.10 Compared to ibrutinib, acalabrutinib offers a less-
er risk of cardiovascular comorbidities such as thrombotic risk 
and atrial fibrillation, but is unsuitable for patients using pro-
ton-pump inhibitors (PPI) or medications that are strong CYP-
3A4 inducers or inhibitors.10 Zanubrutinib (Brukinsa®), another 
second generation BTK inhibitor is currently in phase-3 evalu-
ation against ibrutinib for its safety and efficacy in patients 
with CLL, and may further abridge the risk of BTK inhibitor 
use in patients with cardiac dysfunctions .11 
 
PI3K Inhibitors 
 

Idelalisib (Zydelig®) is a first in class, highly selective 
inhibitor of PI3Kδ that is approved in combination with rituxi-
mab for patients with relapsed or refractory CLL.7, 12 PI3K is 
a multifarious kinase that is expressed as many ubiquitous 
isoforms such as PI3Kα and PI3Kβ, whereas PI3Kδ is found 
solely in B-lymphocytes.7 The activity of PI3Kδ allows for the 
phosphorylation of phosphatidylinositol-bisphosphate (PIP2) 
creating PIP3, which assists in anchoring BTK to the cell mem-
brane of B-lymphocytes.7 The efficacy of idelalisib was dis-
played in studies assessing it in combination with rituximab 
versus placebo in combination with rituximab, with PFS being 
the primary endpoint. Patients enrolled experienced relapsed 
disease or were refractory to conventional chemoimmunother-
apy.12 At a median follow-up time of 8.3 months, the median 
PFS for the idelalisib + rituximab arm was 19.4 months (95% 
CI [12.3, Not Estimable]) versus 6.5 months (95% CI [4.0, 
7.3]) in the placebo + rituximab arm.12  

 Duvelisib (Copiktra®) is an inhibitor of PI3K with ac-
tivity against both PI3Kδ and PI3Kγ, with additional inhibitory 
function of T cell migration.13 This pharmacological activity 
sanctions duvelisib as an effective monotherapy for relapsed 
or refractory patients, as opposed to idelalisib which is only 
approved in combination with rituximab.12,13 Evidently, this 
efficacy was proven in studies assessing duvelisib monothera-
py in comparison to ofatumumab monotherapy, where pa-
tients were highly treatment experienced (2 prior therapies 
or more).13 With PFS being the primary endpoint, at a medi-
an follow-up time of 22.4 months the median PFS in the 
duvelisib arm was 17.6 months (95% CI [15, 22]) and 9.7 
months (95% CI [9, 11]).13  

Common toxicities in both idelalisib and duvelisib such 
as neutropenia, anemia, diarrhea, musculoskeletal pain and 
respiratory infections are synonymous with those of BTK inhib-
itor therapy.12,13 Advantageously however, both idelalisib 
and duvelisib are plausible options for patients with cardiac 
comorbidities or hypertension as opposed to ibrutinib and 
acalabrutinib.12,13 
 
Anti-apoptotic Therapy  
 

 B-cell lymphoma 2 (BCL-2) is a regulatory protein ex-
hibited in malignant B-cells that regulates the anti-apoptotic 
mechanisms of B-lymphocytes.5 In CLL this protein,  in combina-
tion with the TP53 gene, is overexpressed and provides for 
the prolonged survival and resistance to certain chemothera-
peutics against B-lymphocytes.5 Venetoclax (Venclexta®) is a 
selective inhibitor of BCL-2 which assists in regulating the natu-
ral apoptosis of leukemic cells and has shown remarkable clini-
cal efficacy in relapsed and refractory CLL as monotherapy, 
and in combination with obinutuzumab and ibrutinib.5, 14 In 
combination with other agents venetoclax demonstrates high 
rates of undetectable minimal residual disease (uMRD) potenti-
ating the possibility of fixed-duration therapies, as opposed 
to indefinite therapy with other novel agents.5 When veneto-
clax in combination with obinutuzumab was compared against 
chlorambucil with obinutuzumab with 2-year PFS being the 
primary endpoint, eighty-eight percent versus sixty-four per-
cent of patients were progression free in each arm respective-
ly (HR = 0.35, 95% CI [0.23, 0.53]).5,14 Additionally, the 
uMRD incidence in the venetoclax + obinutuzumab group was 
substantial, as fifty-seven percent (95% CI [59, 78]) and sev-
enty-six percent (95% CI [69, 81]) of patients in the veneto-
clax + obinutuzumab group did not have detectable amounts 
of leukemic cells in bone marrow and peripheral blood re-
spectively.14   
 Two-year studies utilizing fixed-duration regimens of 
ibrutinib as a lead in therapy and venetoclax for the remain-
ing duration have also elucidated considerable uMRD rates.5 
The synergistic action of BTK inhibitors and venetoclax offers 
an explorable treatment mechanism with acalabrutinib and 
zanubrutinib, and moreover a potential cure for CLL.5 
 
Forward Studies  
 
 The action of BCR signalling antagonists and veneto-
clax have offered a multitude of novel treatment options that 
have revolutionized the therapeutic landscape of CLL. Conven-
tional chemotherapy regimens have been widely superseded 
by immunotherapies, offering patients more effective and less 
toxic treatment options. More research is required, however, to 
determine the most effective combination regimens of veneto-
clax, BRC signalling antagonists and CD20 antagonists. The 
introduction of an anti-apoptotic agent with venetoclax has 
resulted in the most substantial rates of uMRD in patients, es-
pecially in combination with obinutuzumab and rituximab 
which are approved for 1 year and 2 year fixed-duration 
regimens, respectivley.14 Further studies must be conducted to 
identify the most suitable BTK or PI3K agent to be used in 
combination with venetoclax for a non-invasive, simplified reg-
imen. Additionally, as ibrutinib has gained mass acceptance as 
the most reliable and definitive BTK inhibitor, toxicities such as 
neutropenia, diarrhea, arrhythmias and hypertension are com-
mon and frequently lead to discontinuation of therapy.5 
Acalabrutinib diminishes such adverse effects to some extent, 
but is unsuitable for those receiving PPIs or strong inducers or 
inhibitors of CYP-3A4. The PI3K inhibitors available to date 
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present with less toxicities but have not demonstrated the clin-
ical efficacy of ibrutinib and acalabrutinib. Investigational 
BCR signalling antagonists such as zanubrutinib, vecabrutinib, 
ARQ-531 and umbralisib may offer even stronger clinical 
efficacy than currently available agents and reinforce the use 
of venetoclax as a fixed-duration regimen.15  
 
Conclusion 
 

The treatment landscape of CLL has evolved over the 
last decade, shifting from chemotherapy to chemoimmunother-
apy and immunotherapy. Due to existing combination regi-
mens of BTK inhibitors, PI3K inhibitors, CD20 antagonists, and 
venetoclax, patients have experienced remarkable lengths 
of PFS and OS and now commonly present with uMRD. Tradi-
tionally, the onset of CLL results in a permanent and enduring 
malignancy with therapy focused on prolonging PFS. Today, 
studies of new BCR signalling antagonists may elucidate a 
curative regimen for CLL.  
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 As shown in the table, regimen selection is initially based 
on severity and radiologic criteria. However, antibiotic suscepti-
bility, macrolide resistance, drug interactions, and drug intoler-
ance also play a key role in deciding optimal treatment admin-
istration. The macrolide of choice is typically azithromycin 
(Zithromax®) but can be substituted with clarithromycin 
(Biaxin®) for the renally impaired, although this drug tends to 
have worse tolerance. Rifampin (Rifadin®), the hallmark exam-
ple drug for drug-drug interactions, can be replaced with 
rifabutin (Mycobutin®). In both cases of drug-intolerant patients 
or macrolide-resistant infections, patients are recommended to 
receive clofazimine (Lamprene®) or moxifloxacin (Avelox®) de-
pending on antimicrobial susceptibility testing. Additionally, use 
of a parenteral aminoglycoside, such as amikacin, has been as-
sociated with augmenting treatment outcomes in patients with 
macrolide-resistant diseases.6  
 
 Once treatment is initiated, monitoring parameters in-
clude a complete blood count and a comprehensive metabolic 
panel for all patients. Patients receiving a macrolide, fluoroquin-
olone, or clofazimine should get an electrocardiogram to assess 
QT interval. An audiogram should be performed for patients 
receiving a macrolide or aminoglycoside and a visual acuity and 
color discrimination should be performed for patients receiv-
ing ethambutol.6 A successful patient response to therapy should 
be documented by sputum cultures negative for MAC. Therefore, 
acid-fact bacillus smears and cultures of sputum should be ob-
tained monthly during therapy for pulmonary MAC disease to 
assess response. Patients should show clinical improvement within 
3 to 6 months and should convert their sputum to negative within 

12 months on macrolide-containing regimens.4  

 Ultimately, from a clinical and pharmaceutical stand-
point, a MAC patient taking such a rigorous course of antibiotics 
likely brings into question the implementation of a probiotic. Pro-
biotics help the body maintain a healthy community of microor-
ganisms or help the body’s community of microorganisms return 
to a healthy condition after being disturbed. Although probiotics 

 Mycobacterium avium complex (MAC) infection in humans 
is caused by two main species, Mycobacterium avi-
um and Mycobacterium intracellulare. These species are difficult to 
differentiate and therefore are collectively referred to 
as Mycobacterium avium-intracellulare (MAI).1 These acid-fast, 
atypical nontuberculosis mycobacterium (NTM) are the most com-
mon cause of lung disease in the U.S.2 MAC is an easily-
disseminated primarily pulmonary pathogen that is chiefly known 
to affect immunocompromised patients and is seen less often in 
immunocompetent hosts. Likely examples of MAC-susceptible pa-
tients would be those with AIDS (<10 CD4+ T cells/μL), underlying 
lung disease, hairy cell leukemia, genetic TNF-alpha and IFN-
gamma deficiency or immunosuppressive chemotherapy.1  
 
 MAC has been isolated from certain sources including but 
not limited to, plumbing systems, household and hospital water 
supplies, bathrooms, hot tubs, aerosolized water, house dust, soil, 
birds, farm animals, and cigarette components.1 Unlike in the set-
ting of tuberculosis (TB), where secondary cases are often identi-
fied, when clusters of patients infected with similar isolates of 
MAC are found, the link is usually a common water source.3 Once 
the pathogen is inhaled into the respiratory tract and ingested 
into the gastrointestinal tract, it then translocates across mucosal 
epithelium, infects the resting macrophages in the lamina propria 
and spreads in the submucosal tissue. This directly translates to 
the fact that virtually all patients will present with a chronic or 
recurring cough leading to fatigue and a lower quality of life.4,5 
MAC is then carried to the local lymph nodes by the lymphatic 
system.1 It can be disseminated into the spleen and bone marrow 
and potentially invade and colonize in intestinal cells if the spe-
cies is gastric acid resistant, which appears to be a likely result in 
HIV-infected populations.3  
 
 Suspected MAC-infected pulmonary patients must have 
evident nodular or cavitary opacities on a chest radiograph and 
a least two positive sputum cultures or, in the absence of sputum 
specimens, at least one positive bronchoscopic specimen to meet 
the microbiologic criteria.3 Once the diagnosis is established, 
treatment regimen selection depends on susceptibility to macro-
lides; most MAC isolates, particularly in patients who have not 
been treated before, are macrolide-susceptible. Initial treatment 
of patients with MAC pulmonary disease is comprised of a three-
drug regimen containing a macrolide, a rifamycin, 
and ethambutol (Myambutol®). For patients who have cavitary or 
advanced (severe) nodular bronchiectasis disease, a parenteral 
aminoglycoside is also often used in the initial phase of treat-
ment.4,5 The therapy recommendations for nontuberculous myco-
bacteria from the American Thoracic Society and Infectious Dis-
eases Society of America are shown below: 4
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https://www-uptodate-com.jerome.stjohns.edu/contents/ethambutol-drug-information?search=treatment+of+mycobacterium+avium+complex+pulmonary+infection&topicRef=5341&source=see_link
https://www-uptodate-com.jerome.stjohns.edu/contents/ethambutol-drug-information?search=treatment+guidelines+for+MAC&topicRef=5341&source=see_link
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have an extensive history of apparently safe use in healthy 
people, few studies have looked at the safety of probiotics in 
detail. The risk of harmful effects from probiotics is greater in 
people with severe illnesses or compromised immune systems. 
Possible harmful effects of probiotics include infections, pro-
duction of harmful substances by the probiotic microorgan-
isms, and transfer of antibiotic resistance genes from probiotic 
microorganisms to other microorganisms in the digestive 
tract.7 As a team, the prescriber, the patient, and the phar-
macist should work together to consider the decision and im-
pact of implementing a probiotic in order to provide optimal 
treatment for each individual MAC patient.  
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1. Koirala, J., 2020. Mycobacterium Avium Complex (MAC) 

(Mycobacterium Avium-Intracellulare [MAI]): Background, 
Pathophysiology, Etiology. [online] Emedi-
cine.medscape.com. Available at: <https://
emedicine.medscape.com/article/222664-
overview#showall> [Accessed 14 June 2020]. 

2. 2. MAC lung disease | American lung association. 
Lung.org. https://www.lung.org/lung-health-diseases/
lung-disease-lookup/mac-lung-disease. Accessed July 11, 
2020. 

3.  Daley CL. Mycobacterium avium Complex Dis-
ease. Microbiol Spectr. 2017;5(2): 10.1128/
microbiolspec.TNMI7-0045-2017.  

4. Griffith DE, Aksamit T, Brown-Elliott BA, et al. An official 
ATS/IDSA statement: Diagnosis, treatment, and preven-
tion of nontuberculous Mycobacterial diseases. Am J 
Respir Crit Care Med. 2007;175(4):367-416. 

5. Charles L. Daley, Jonathan M. Iaccarino Jr., Christoph 
Lange, et al. Nontuberculous Mycobacterial (NTM) Dis-
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guideline/nontuberculous-mycobacterial-ntm-diseases/. 
Accessed July 31, 2020. 

6. UpToDate. Uptodate.com. https://www.uptodate.com/
contents/treatment-of-mycobacterium-avium-complex-
pulmonary-infection-in-adults?search=treatment%20of%
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20pulmonary%
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2020. 

7. Probiotics: What you need to know. Nih.gov. https://
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 @ Katharine Russo  
6th Year, STJ; Editor-in-Chief 

The Rho Chi Post as been a forum for stu-
dents, faculty, and staff to advance their 
knowledge in the field of pharmacy since 
2011. The platform allows for students to 
practice their written communication skills 
while offering an innovative and creative 

workspace to bring together various as-
pects of the pharmacy profession. I am 
proud to continue this tradition by foster-
ing a publication suited to keep our read-
ers up-to-date, especially in these un-
precedented times during the COVID-19 

pandemic.  

 @ Shireen Farzadeh, PharmD 
Graduate Copy Editor [Content-Focused] 

I am excited to join Rho Chi Post and con-
tribute to the award-winning newsletter 
for students to share ideas, opinions, and 
pertinent topics! Writing for the Rho Chi 
Post is an opportunity to express our ap-
preciation for pharmacy and educate 

ourselves and our peers. I hope to inspire 
students to discover their passion for writ-
ing and to stay up to date on our evolv-
ing profession! 

 @ Kathleen Horan, PharmD 
Graduate Copy Editor [Content-Focused] 

I have always loved writing, and I hope 
to couple my passion for writing with my 
interest in clinical pharmacy by becoming 
a writer and staff editor for the Rho Chi 
Post.  As a writer and staff editor for the 
Rho Chi Post, I hope to write and edit in-

formative and interesting articles that 
relate to the world of healthcare and 
pharmacy. I am so excited to join this 
team of student pharmacists and writers.  

 @ 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 rapidly 
evolving world of healthcare. As a grad-
uate editor, I will continue to bring my 
passion for science and creativity to the 

Rho Chi Post. 

  @ Anna Diyamandoglu, PharmD 
Graduate Copy Editor [Content-Focused] 

Throughout my time in the PharmD program, 
my understanding of pharmacy as a profes-
sion has evolved and deepened as much as 
my desire to create awareness, particularly to 
non-science students, about the diverse role 
pharmacy plays in various healthcare and non

-healthcare settings. I have always had an 
affinity for writing and look forward to com-
bining my interests in literary composition, ed-
iting and pharmacy to produce relevant issues 
which both pharmacy students and non-
pharmacy students alike will find relatable 

and take an interest in. 

 @ Sarah Hewady, PharmD 
Graduate Copy Editor [Content-Focused] 

The importance of staying updated on rele-
vant healthcare matters cannot be overstated. 
I appreciate the mission of Rho Chi Post in that 
it successfully compiles clinically relevant and 
up-to-date information for its audience. Want-
ing to contribute to this cause is what sparked 

my interest to become a staff editor. I hope to 
broaden the scope of knowledge of the public 
as well as aid healthcare practitioners in the 
clinical decision-making process. 

 @ Jonathan Mercado, PharmD 
Graduate Copy Editor [Content-Focused] 

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 students 
to be the most informed and capable profes-

sionals they can be. I am glad to a part of 
that mission and to channel my passion and 
interests through this newsletter. 

 @ Joseph Eskandrous, PharmD 
Graduate Staff Writer  

In the world of pharmacy, knowledge becomes 
outdated within hours of when you learned it. 
The miracle drug that used to be considered 
the standard of therapy is replaced by the 
latest and greatest. My role as a Staff Writer 
for the Rho Chi Post is to bring these changes 

to the forefront in order to empower future 
pharmacists and to improve the quality of pa-
tient care. 
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 @ Daniela Farzadfar, PharmD   
Graduate Staff Writer  

Pharmacy is a constantly evolving pro-
fession. Writing for the Rho Chi Post 
gives me the opportunity to enlighten my 
peers and myself on changes occurring in 
the field that we are often not taught in 
the classroom.  The Rho Chi Post serves 

as a creative outlet where students can 
express their opinions and share new 
information by combining their passion 
for writing and the pharmacy profession. 
I hope that my contribution to this news-
letter inspires others to improve patient 

outcomes by staying up to date on re-

cent changes. 

 @ Maryam Sekhery, PharmD 
Graduate Staff Writer 

I have always looked forward to read-
ing Rho Chi Post’s newsletters and can 
now proudly say that I am a member of 
the Rho Chi Post team! The field of phar-
macy is always changing, and Rho Chi 
Post is one-way students can stay up to 

date regarding current events in the pro-
fession and express their views on the 
dynamic aspects of pharmacy. I look for-
ward to contributing to Rho Chi Post as a 
staff writer and am grateful for the op-
portunity to create original content for 

the newsletter. 

 @ Judy Koag  
6th Year, STJ; Copy Editor [Graphics-

Focused] 
I am so excited to join the Rho Chi Post, a 
newsletter which strives to create high 
quality and creative content. I look for-
ward to working with the team to pro-
mote the profession of pharmacy and 

communicate ideas that inspire and at-
tract readers through the use of graphic 
design. Graphic design has always been 
my passion and I hope my contributions 
continue the Rho Chi Post’s mission.  

 @ Michael Lim, PharmD 
Graduate Staff Writer  

In the spirit of advancing the pharmacy 
profession, the Rho Chi Post never ceases 
to produce valuable content showcasing 
the innovation and diversity of the ca-
reer. As a Staff Writer for the Post, I am 
honored to have the opportunity to use 

writing to both educate and push readers 
to strive for excellence in their profes-
sional pursuits. I hope that my contribu-
tions to the newsletter are able to foster 
growth in an informative and accessible 
manner. 

 @ Evanthia Siozios, PharmD 
Graduate Staff Writer  

Rho Chi Post is a newsletter that gives 
students the opportunity to learn and 
write about novel topics and broaden 
their knowledge while demonstrating 
their writing skills. For me, being involved 
with this newsletter is not just about 

learning something new but also sharing 
relevant topics which have an impact on 
patients’ lives. I have learned so much 
from writing for the Rho Chi Post and 
hope to  inspire others with my words. As 
a future pharmacist I want to learn to 

teach and get to give.  

 @ Alisha Kuriakose  

5th Year, STJ; Finance & Outreach  

Manager 

I wanted to be part of Rho Chi Post as it 

provides a platform for students to ex-

press their ideas and educate others on 

global healthcare issues. As a future 

pharmacist, this is my way of contributing 

to the change I want to see in our grow-

ing profession and make my voice heard. 

I am very excited for the privilege to 

work alongside the editorial board to 

produce a newsletter and serve as the 

2020-2021 Finance and Outreach Man-

ager!  
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 @ Jason Ifeanyi  
5th Year, STJ; Social Media Manager 
The Rho Chi Post has a clear mission: to advance the 

profession of pharmacy by instilling the desire in others 

to pursue intellectual excellence and critical inquiry. I 

could not be more excited to join the Rho Chi Post. This 

an interactive platform that affords me a unique oppor-

tunity to contribute to the process of educating readers 

on advances made in drug discovery and development, 

modifications in treatment guidelines, and the implica-

tions these changes have on the practice of Pharmacy. I 

am eager to work on this team of equally motivated 

students, and I look forward to utilizing my skills, past 

work and volunteer experiences to assist the Rho Chi Post 

in achieving their goals.  

 @ Carol ina Guerre i ro  
6th Year, STJ; Staff Editor 
As a student of the arts and sciences all my life, I have 

always been interested in the intersection between the 

two. The most exciting part about being a Staff Editor 

for the Rho Chi Post is not only the ability to share the 

most exciting and clinically relevant healthcare news with 

our audience, but also having the opportunity to tap into 

my creative side while relying on my clinical knowledge 

and previous scientific writing experience. When I’m not 

busy editing, I am working to capture stories that raise 

awareness about the diverse roles pharmacists can play 

in healthcare settings worldwide. I strive to share my 

vision of untamed areas of pharmacy practice and hope 

to inspire you as readers to explore them for yourselves.  

 @Rubab Hassan  
5th Year, STJ; Staff Writer 
The Rho Chi Post gives pharmacy students the opportuni-
ty to explore their interests, whether it be editing, writ-
ing, or graphics, while also enhancing their skills and 
knowledge as student pharmacists. I am excited to be a 
part of the Rho Chi Post because it is a great way to 
expand on what I have learned during my time in phar-
macy school and also keep developing my writing skills. 
Being a writer gives me an outlet to raise awareness on 
the advancements that are constantly happening in the 
field of pharmacy and allows me to be part of an 
amazing team in hopes of providing other students with 
our best work.   

 @ Tobin Kuriakose 
6th Year, STJ; Staff Writer 
The wor ld of  pharmacy is  cons tan tly  mak ing 
advancemen ts  day af ter  day in  order  to  bet-
ter  care for  pat ien ts  and a l low them to re tu rn 
to  the ir  heal thy l ives .  Rho Ch i  Pos t  serves  as 
an  ou t le t  for  s tuden ts  to  update themse lves 
wi thou t  the hass le of hav ing to debate wheth-
er the informat ion  is  accurate or  not .  I  look 
forward to  work ing with  the Rho Ch i  Pos t 
s taff  to  educate s tuden ts  abou t the growth 
with in  the f ie ld of  pharmacy and to  be source 
of  en r ichmen t dur ing a busy school  s chedu le .   

 @Edwin Gruda 
5th Year; STJ; Staff Writer 
My name is Edwin and I am a Doctor of Pharmacy student 
at St. John's University. My favorite aspect of pharmacy 
school is learning about the clinical and therapeutic com-
ponents of drugs and diseases. As a kid, I was interested 
in both the math and sciences. The reason I chose pharma-
cy over other health care professions is because a lot of 
people rely on their medications to make them feel better. 
Pharmacists are the most accessible healthcare providers 
and are able to help patients optimize their drug therapy 
in order to improve their health. Throughout the beginning 
of pharmacy school, I volunteered at Columbia University 
Medical Center on the oncology department for one year. 
After that, I have been working as a pharmacy intern at 
Sandcastle Pharmacy, which is primarily an HIV specialty 
pharmacy. As a staff writer, I want to highlight the critical 
role of clinical pharmacists within an interdisciplinary 
team, in improving and enhancing a patient's quality of 
life.  

 @ Natalia Loomis 
5th Year STJ; Staff  Writer 
The profession of pharmacy and what a pharmacist en-
tails is an ever evolving journey. Rho Chi Post becomes an 
excellent resource in tracking these advances. It provides 
student pharmacists to not only read and become educat-
ed on what other paths might be in store for them, but to 
become part of the team and create their path. I am so 
thankful and excited for the opportunity to become a staff 
writer for the RCP; allowing myself to use my creative 
ability to not only create my path, but write content to 
shed a light on all the amazing opportunities that of being 
a pharmacist entails.  

 @ Jeremy Mesias 
5th Year, STJ; Staff Writer 
The field of pharmacy is constantly growing and improv-
ing with every coming day. Today's headlines become 
tomorrow's history. As healthcare leaders in a dynamic 
field, it is important to stay up to date. The Rho Chi Post 
serves as an excellent tool to help students become more 
informed about our profession, as well as providing them 
with the opportunity to contribute their own two cents to 
the conversation. I am excited to join the team and look 
forward to contributing to keeping students on top of 

current pharmacy advancements.  

 @ Aiša Mrkulić  
5th year; STJ; Staff Writer  
It is admirable of the Rho Chi Post to provide us student 
pharmacists with a platform to use our voice. Home to the 
free-exchange of thoughts, opinions & ideas, all are wel-
come to contribute—so don’t count yourself out! Eager to 
use my voice more than ever before, I counted myself in. 
As a Staff Writer, patient advocacy, furthering of public 
health initiatives & diversifying public perception of phar-
macists all suddenly become possible. After all, who if not 
us is to showcase the value of America’s most-trusted 
healthcare professional? I encourage both our loyal & first
-time readers to please, read on with us. To learn to read 
is to learn to write and to learn to write is to become bet-
ter communicators—disseminators of information. When 
this occurs, the quality of patient care improves...& that is 
always the goal.  
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 @ Nicole Ng  
5th Year, STJ; Website Liaison 
Being able to  jo in  the Rho Chi  Pos t  not  on ly  
g ives  me the oppor tun ity  to  expand my 
knowledge of  the profess ion  of  pharmacy,  
but  a lso  a l lows  me to  be a par t  of  educat ing 
s tuden ts  abou t the cons tan t  changes  wi th in  
the f ie ld .  Through  my invo lvemen t ,  I  hope to  
inc rease the acces s ib i l i ty  of  our  con ten t  and 
mot ivate s tudents  to  broaden  the ir  
knowledge and s tay up- to-date .  I  am exc i ted 
to  work  wi th  the team to produce a news le t-
ter  that effec t ive ly  and eff ic ient ly  commun i-
cates  a l l  news  that affec ts  ou r  heal thcare 
profess ion .      

 @ Tolulope Omisakin  
5th Year, STJ; Staff Editor 
As an avid reader, I have always taken an interest in 
how things were written. Whether it be novels, journal 
articles, or magazine columns, there is always a peculiar 
way in which a writer tells a story. The real story is only 
50% of what is written and the rest is in how the writer 
decides to disseminate that information. The Rho Chi Post 
serves as an amazing outlet for student pharmacists, 
allowing us to delve into the intricacies of different per-
spectives and ideas in the world of pharmacy. It also 
gives us the opportunity to decide how we want to de-
tail these new found perspectives and ideas to our audi-
ence. As an incoming editor for The Rho Chi Post, I hope 
to enhance and curate the way each writer tells their 

stories and help them reach their audience at new levels.  

 @ Shivani Shah 
6th Year, STJ; Staff Writer 
As students in an dynamic healthcare profession, it is 
important to keep up to date with literature and publi-
cations regarding the pharmacy profession. Rho Chi Post 
serves as a great outlet for students to catch up on phar-
maceutical innovations and progress going on in the 
career. Being a staff writer motivates me to constantly 
research and share new, exciting advancements with 
fellow students. I look forward to reading articles in the 
Post and hope to spark others curiosity and interest!  

 @ Preethi Samuel  
6th Year; STJ; Staff Writer 
As future drug experts, we student pharmacists have a 
responsibility to take initiative and educate ourselves on 
advancements in healthcare, so as to improve the quality 
of patient care. The Rho Chi Post serves as a great plat-
form for students to get information that is both accessi-
ble and accurate. To be a voice for my future, fellow 
pharmacists is to be heard and my patients cared for---
as pharmacists are their best, sometimes their only, ad-
vocates. I hope that my contributions to the RCP spark 
readers’ curiosity, and inspire conversations of how we 
may become better pharmacists. 

 @ Mah Noor 
6th Year, STJ; Staff Writer 
Rho Chi Post is an amazing student-operated 
newsletter publication that is doing an astonish-
ing job delivering updated news as well as 
giving students the opportunity to give back to 
the pharmacy community. As a staff writer, I 
hope to play a key role in educating students 
on the different aspects of pharmacy and how 
much growth takes place in this field. Reading 
the Post since freshman year has helped me 
gain a better understanding of what it means 
to be a pharmacist and I hope to achieve that 
same understanding in students who read my 
articles.  

 @ Nishanth Viswanath 
5th Year, STJ; Staff Writer 
T h e  p r o f e s s i o n  o f  p h a r m a c y 
is continuously expanding to meet new demands and 
offer novel platforms for innovation in healthcare. 
With an abundance of new information and guid-
ance being published everyday, it can become diffi-
cult for students and professionals to stay updated 
with relevant information and find new outlets to 
learn. The Rho Chi Post not only allows us to be in-
formed about the current state of our profession, but 
also allows students to voice their opinions and con-
nect with each other through literature. I am excited 
to be part of its team, and hope to provide mean-
ingful and resourceful contributions.    

 @ Dana Weinstein  
5th Year; STJ; Staff Writer  

I am so excited to be a part of the Rho Chi Post 

team. This opportunity allows both myself and my 

peers to be well informed about the ever-changing 

profession of pharmacy and the vital developments 

in science and healthcare. Beyond the classroom 

setting, this newsletter fills in the gaps for the most 

up-to-date and current advancements for students 

and faculty. As a staff writer, I look forward to act-

ing as an educator, a motivator, and an executor to 

further the mission and goals of the Rho Chi Post. 
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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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