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Years
For the New Jersey Pharmacists Association, it all started on February 17th, 150 years ago, when 44 
apothecaries met in Newark (NJ) to ‘regularize the profession upon just principles to improve the 
science and art of pharmacy’. This was the start of organized pharmacy in New Jersey.  Let’s 
celebrate this special moment in time. It is an incredible milestone in the history of pharmacy, and 
NJPhA was one of the earliest adopters of the concept of organizing a group of practitioners around 
defined principles and clear goals.

Thank you loyal members past and present and Happy Anniversary NJPhA!

Elise Barry, CFRE, MS
Chief Executive Office, NJPhA
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President’s Letter

From The Editors’ Desks...

Dear Colleagues, 

Thank you for your continued support for the New Jersey 
Journal of Pharmacy – the official peer-reviewed journal 
of the New Jersey Pharmacists Association. It is our sin-
cere hope that you enjoy the winter edition of our journal. 
This issue highlights timely articles on compounded sterile 
preparation batching, probiotics for acne management, and 
glucagon nasal powder.

We welcome submissions for the next issue of the New Jer-
sey Journal of Pharmacy. If you are interested in submit-
ting a manuscript for publication consideration or serving 
as a peer reviewer, please email the Journal Committee at 
njpharmacists@gmail.com. 

Elif Özdener-Poyraz, PharmD, BCACP, CDE, AAHIVP
Editor-in-Chief

Malgorzata Slugocki, PharmD, BCPS
Associate Editor 

The Journal wishes to acknowledge the following pharma-
cists who participated as peer reviewers for this issue: 
Drs. Hetty Cheng, Molly Battle, and Rachel Quinn. 

Hello Fellow Pharmacists!

I hope everyone had a great holiday season and was able 
to spend some quality time with their families.  

It is hard to believe that NJPhA is celebrating its 150th year 
and continuing the mission “to promote the profession of 
pharmacy, enabling our members to provide optimal care to 
those they serve.” As the profession of pharmacy changes 
so will NJPhA, so stay tuned for announcements as the 
year progresses. 

There are many problems facing our profession, and it is as 
important as ever that pharmacists make their voice known. 
Pharmacists are a very diverse group, and that diversity 
should make us stronger. As the pharmacy world changes 
at a rapid pace, we often find ourselves distracted by the 
problems of the day and lose focus of the patients we serve.  
It is vitally important that we come together, embrace our 
diversity, and find solutions to the challenges we face on a 
daily basis.  

NJPhA has been busy planning many events for the year 
2020. Upcoming we have a full day of CE courses known 
as March Madness. This event will be held on Saturday 
March 7th and will offer 7 CE credits for the day.  Alongside  
the regular CE track, there will also be a consultant’s track  

 
 
where consultant pharmacists will focus on CE programs 
designed for those in the consultant pharmacy field. 

We are also planning our annual convention which will be 
held from October 9th-11th. Mark your calendars and get 
ready for an action packed event!

I encourage all members to get involved with NJPhA.  
We have many committees and academies that you can 
volunteer for and lend a hand in. By volunteering, you will 
work amongst fellow pharmacists and contribute to make 
our profession stronger. I encourage all members to talk 
about NJPhA with their colleagues. In order to have a 
strong voice, NJPhA needs all pharmacists in New Jersey 
to become active members.

Lastly, speak up!  We want to hear your suggestions on how 
to make NJPhA better. I look forward to working with each 
and every one of you.

Thank You!

Mark
Mark Taylor, RPh, MBA
2020 President
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Message from the Chair of the Board of Trustees

I hope that you are all doing well and that everyone had a 
very Happy New Year! 2020 will be a very special year for 
the NJ Pharmacists Association as we celebrate our 150th 
year serving the pharmacists of New Jersey and leading the 
way for our profession.

Already, many association members have been hard at 
work planning various activities for this coming year, includ-
ing our October Convention which will be the highlight of 
this wonderful year. Save the dates of October 9th, 10th and 
11th so you will be able to join us for what will be a memo-
rable event!

Last year we introduced the NJ Pharmacists Association 
Industry Academy, and this year the academies President 
Christine Grundy and VP/Secretary Suzanne Soliman have 
been hard at work bring this academy to life. They recently 
met with a group of Association pharmacists that practice in 

the industry setting and they are building groundwork for the 
academies Mission, Vision and constitution. We are looking 
forward to what this academy will do this year and in the 
future as we continue to build on the value that the associa-
tion provides for the pharmacists and technicians of New 
Jersey. 

I hope to see you all very soon and look forward to working 
with each of you in 2020.

Best Regards,
Jim
James Ward RPh
NJPhA Chairman- Board of Trustees

PUT THE POWER OF A NETWORK BEHIND YOU

800-965-EPIC  |  EPICRX.COM

We Deliver Solutions for
a Healthier Bottom Line

EPIC Pharmacies, Inc. provides more than 1,500 independent member 
pharmacies across the U.S. with the group buying power and managed 
care solutions essential to delivering quality patient care. 

Membership o�ers:

• Group volume purchasing power
• Aggressive wholesaler pricing programs
• Pro�ts distributed to members at year-end
• EPIC Pharmacy Network, Inc. (EPN) membership fee 
 included at no cost – access to third-party contracts
• Clinical services tools, including expert assistance from our in-house 
 pharmacist and access to custom PrescribeWellness o�erings and EQuIPPTM

•  – free third-party claims reconciliation  
 program and automated reimbursements below cost system

•                                   – Web-based solution for pharmacy 
regulatory and compliance management
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Use of Probiotics in the Management of Acne Vulgaris
Mafaza Qaiser, PharmD Candidate 2020; Julie Kalabalik, PharmD, BCPS, BCCCP;

Ayse Elif Ozdener*, PharmD, BCACP, CDE, AAHIVP

ABSTRACT:
Background:
Acne vulgaris affects 80% of the population between puberty 
and 30 years of age. Current treatments for acne vulgaris in-
clude antibiotics and retinoids. Probiotics are gaining particu-
lar attention for their use in acne vulgaris. Probiotics reduce 
inflammation and promote the growth of beneficial bacteria 
in the gut. 

Methods: 
This article appraised the literature addressing use of pro-
biotics in the treatment of acne vulgaris and their poten-
tial mechanisms. Lactobacillus and Bifidobacterium are the 
main bacterial species reviewed in this article. 

Discussion:
Probiotics have been evaluated with or without standard 
therapies (i.e. antibiotics and retinoids). Probiotics have a 
potential role in the management of acne vulgaris. Varying 
strains of probiotics produce different effects as demon-
strated in human and in-vitro studies. 

Conclusion:
Probiotics may benefit patient with acne vulgaris and pos-
sess an acceptable safety profile. Large human trials are 
needed to investigate the optimal probiotic strain and dos-
ing regimen for this indication. 

INTRODUCTION:
Acne vulgaris is a chronic inflammatory dermatologic dis-
ease affecting 80% of the population between puberty and 
30 years of age. It can appear as inflammatory or non-in-
flammatory lesions on the face, back, neck, shoulders, or 
chest. Acne is caused by four major etiologies: increased 
sebum production, hormonal influences, changes in the 
keratinization process and hyper-proliferation of ductal 
epidermis, duct colonization with Propionibacterium acnes 
and inflammation produced by the release of inflammatory 
mediators. All of these etiologies lead to sebaceous follicle 
obstruction called comedones.1

Increase in androgen production and sebaceous gland de-
velopment before puberty usually initiate acne.2 Abnormal 
keratinization obstructs the normal sebaceous follicle which 
becomes a microcomedone, a primary lesion for both in-
flammatory and non-inflammatory acne. A microcomedo-
ne can further develop into a closed or open comedone. 
Open comedones are microcomedones with dilated pores 
which can develop into nodules or cysts. Propionibacterium 
acnes, an anaerobic bacterium, plays a crucial role in acne 
development by colonizing the follicles, which leads to hy-
perkeratinization of the follicle, sebogenesis and activation 
of innate immunity and the stimulation of an inflammatory 

response by the secretion of proinflammatory molecules.1 
In addition, proinflammatory cells have been found to cause 
comedonal features.3

The human gastrointestinal tract is full of commensal bac-
teria that reside in a symbiotic relationship with gut mucosa, 
and this relationship appears to be of significant value to 
human health. Probiotics are living microorganisms that are 
non-pathogenic and have favorable effects on hosts. Lac-
tobacillus, Bifidobacterium and Streptococcus are common 
genera of microorganism found in probiotic products and 
foods. They produce lactic acid and hence are called lactic 
acid bacteria.4 Various strains of probiotics have been used 
for the management of acne, and each specific strain or 
combination of strains have varying effects and doses.5

According to American Association of Dermatology 2016 
guidelines, there are no specific recommendations regard-
ing probiotic use for acne vulgaris. Existing evidence about 
the role of probiotics in the management of acne vulgaris is 
insufficient to support its routine use however some prelimi-
nary studies have investigated its place in therapy.6 

Probiotic use for acne treatment is not a novel approach. In 
1930, Stokes and Pillsbury recommended use of bacteria L. 
acidophilus and L. acidophilus-fermented milk products as 
a treatment option in the context of gut-brain-skin inflamma-
tory process.7,8 They suggested that local and systemic in-
flammation is induced by increase in intestinal permeability 
caused by alterations in intestinal microflora and proposed 
the use of L. acidophilus later described as probiotics. Pro-
biotics are thought to show potential benefits in acne vul-
garis by directly inhibiting P.acnes growth and decreasing 
the characteristic inflammatory response.7 

Probiotics counteract potential pathogens, create an im-
proved intestinal environment, strengthen the intestinal 
barrier, downregulate inflammation, and up-regulate the 
immune response to antigenic challenges in the gut and 
thus intercede immunologic and non-immunologic benefits. 
Macrophage activation, cytokine modulation, tolerance to 
antigens in foods, bacteriocin’s production and pH altera-
tion in the gut are some of the mechanisms by which pro-
biotics intervene and create an optimal gut ecosystem.5 
Generally, probiotics are considered to be safe in healthy 
population however more research is needed to determine 
their overall safety.9 

METHODS: 
A MEDLINE search of all adult human and in-vitro studies 
was performed using the terms “acne” and “probiotics”. Of 
33 search results, 7 were selected for this article (4 in-vitro 
and 3 human studies). Studies involving subjects less than 
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18 years old or publications in a non-English language were 
excluded from this review. 

RESULTS:
Human (Table 1) and in-vitro studies are reviewed here. Cur-
rent literature supports the 70 year old gut-brain-axis theory 
as alterations in microbial flora of the gut have been found to 
increase intestinal permeability leading to systemic and local 
inflammation.7,8,10 A prospective, randomized, open-label trial 
investigated the efficacy, safety, and tolerability of a probi-
otic, minocycline, or the combination in subjects with mild to 
moderate acne. Subjects were randomly assigned to receive 
probiotics (group A), minocycline (group B) or both minocy-
cline and probiotics (group C). A combination of Lactobacillus 
acidophilus, Lactobacillus delbrueckii subspecies bulgaricus, 
and Bifidobacterium bifidum were used. The study endpoints 
included facial skin tolerability, total lesion count, inflamed 
lesion count and non-inflamed lesion count and quality of life 
assessed over the 12-week study period. All groups showed 
a significant reduction in non-inflamed lesion count. Group C 
had a significant reduction in total non-inflamed lesion count 
compared to Group A (p=0.03) and B (p=0.001) at 12 weeks. 
Study findings showed significant improvement in average 
total lesion count at week 12 (p=0.001 for group B; p<0.001 
for groups A and C). Group C had a significantly decreased 
total lesion count compared to A (p <0.001) and B (p <0.001) 
at week 12. Skin tolerability was improved at the end of 12 
weeks in all groups. Additionally, Group C showed significant 
reduction in facial skin dullness, inflammation and erythema 
compared to Group A and B.11 The results of this study sup-
port the use of probiotics alone in treating acne vulgaris or in 
combination with antibiotics. However, the study has several 
limitations; only female subjects with mild to moderate acne 
with a score of 2-3 using the Global Acne Assessment Scale 
were included, and those who smoked more than one pack a 
day or drank more than 3 alcoholic beverages per day were 
excluded from the study. 

A 12-week pilot, randomized, double-blinded, placebo-
controlled study was conducted with 20 adult subjects with 
acne to evaluate the effect of Lactobacillus rhamnosus SP1 
(LSP1) to normalize skin expression of genes implicated 
in insulin signaling and improvement of acne. The study’s 
endpoints focused on change in skin expression of IGF1 
and FOXO1. The clinical criterion for efficacy was the inves-
tigator’s global improvement rating on a five-point ranging 
from -1 to 3. At the end of 12 weeks, the probiotic group 
showed a reduction in IGF1 gene expression (p <0.001) 
and increase in FOXO1 gene expression (p <0.001) which 
is linked to normalization of cutaneous insulin signaling 
and an improved appearance of acne. Significant differ-
ences were observed between probiotic and placebo group 
in global improvement ratings (p<0.05).12 This pilot study 
is limited by a small sample size of Caucasian adults with 
acne on the back only.

In a study investigating the quantitative balance of micro-
biome differences between healthy and acne prone skin, 
ultra-deep metagenomic shotgun sequencing revealed a 

trend of higher relative abundance of P.acnes and P. gran-
ulosum in healthy individuals compared to acne patients. 
The study was conducted using 72 subjects among which 
38 were patients with acne with an average acne score of 
2.4 according to Global Acne Severity Scale and 34 healthy 
individuals (30 age-matched healthy individuals, 4 healthy 
individuals over 55 [H55+]). P. acnes was found to be the 
most prevalent and abundant species in all 68 patients with 
a slightly higher abundance in healthy individuals compared 
to acne patients (93.8% vs 88.5%). Among other cutaneous 
Propionibacterium species, P.granulosum was found to be 
significantly more abundant in healthy individuals than pa-
tients with acne (P = 0.002).13 Overall, the study’s finding of 
higher abundance of P.acnes and P.granulosum in healthy 
skin suggests that these species are key components of 
healthy skin microbial community and imbalances are re-
lated to acne development suggesting use of probiotics as 
a potential modulator to repair disruption of commensal skin 
flora. Interestingly, this finding opposes the belief that fol-
licular colonization by P. acnes promotes the development 
of acne lesions.1 

Previous studies have shown reduced systemic immunity 
and phagocytic ability of mononuclear phagocytes and 
granulocytes at various phagocytic stages of pyogenic coc-
ci as a contributing factor of clinical worsening and frequent 
relapse of acne.14 Ninety-three women with diagnosed mild, 
moderate and severe acne were compared to 35 healthy 
individuals over 1 year. Subjects with acne and concomitant 
dysbiosis of the large intestine were classified into 3 groups 
according to severity of acne and degree of dysbiosis. The 
first group of 29 women received doxycycline 100 mg twice 
a day for 14 days, Escherichia coli (E. coli) Nissle 1971 1 
capsule once a day for one month two times a year, and 
autohemotherapy. The second comparative group of 33 
women received E. coli Nissle 1971, low dose birth control 
(for 12 months) and autohemotherapy. The third group of 
31 women received a comprehensive treatment of doxycy-
cline 100 mg twice a day for 14 days, E. coli Nissle 1971:1 
capsule once a day for one month two times a year, low 
dose birth control (for 12 months) and autohemotherapy. 
Normalization of phagocytic indices justified the combined 
use of probiotics, low dose birth control pills and autohemo-
therapy despite passive phagocytosis and intestinal dysbio-
sis.15  The study results are only applicable to females up to 
25 year old without acne exacerbation. The results are also 
contingent to concomitant azelaic acid and benzoic perox-
ide use in mild acne and additional retinoid topical therapy 
in moderate to severe acne.

In-vitro assessments draw an initial outline for further clini-
cal investigation by exploring the cellular/molecular working 
mechanisms. An in-vitro study suggested that Lactobacillus 
reuteri, part of the normal skin biome, has inhibitory effects 
on the development of Propionibacterium and Staphylococ-
cus epidermidis. A 3- log decrease in S. epidermidis growth 
was observed over the 24-hours (p <0.05). The L. reuteri 
strains were found to produce antimicrobial substances 
such as hydrogen peroxide, organic acids and reuterin, 
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Table 1: Probiotic Strains in Human Studies

Probiotic Genera Studies Discussed  Analyzed Bacterial Study Population Results
 in this Review Article  Strains and Sample Size

 Lactobacillus Jung, et al. •  Lactobacillus acidophilus  •  45 females aged 18-35 •  Improvement in lesion
     (NAS super-strain)    assigned to three    count in all group
  •  Lactobacillus delbrueckii     different treatment    at 4 weeks
     subspecies bulgaricus     groups •  At 8 and 12-weeks,
     (LB-51 super-strain) •  Group A with only    Group C which
  •  Bifidobacterium biftdum     probiotic mixture,    was treated with
     (Malyoth super-strain)    Group B with    probiotics and
      Minocycline and Group     minocycline had a
      C with both minocycline    significant decrease 
      and probiotic     in total lesion count
        compared to groups
       A (probiotic only) and
       B (minocycline only)
 Fabbrocini, et al. •  Lactobacillus rhamnosus •  20 adult subjects with •  Reduction in GF1 gene
     SP1 (LSP1)    acne (14 females and     expression and increase
      6 males; mean age:      in FOXO1 gene
      33.7±3.3 years)    expression.
   •  10 subjects in probiotics  •  Normalization of   
      group and 10 in placebo    cutaneous insulin
       signaling and improved
       appearance of acne in
       adult patients

Bifido bacterium  Jung, et al. •  See study by Jung, et al. 
     under “lactobacillus” 
     section above

Propioni bacterium  Bernard et al. •  Propionibacterium acne •  72 subjects, 38 with •  Higher relative
  •  Propionibacterium     acne and 34 healthy    abundances of P. acnes
     granulosum     individuals     and P. granulosum in
       healthy individuals
       compared to acne
       patients
    •  A disrupted balance
       in the metagenomic
       elements of the micro-
       biota contributing to
       acne

Escherichia coli Syzon et al. •  E. Coli Nissle 1917 •  93 women aged 18-25  •  Oral antibiotic, probiotic,
      diagnosed with mild (19),    low-dose birth control
      moderate (41) and     pills and autohemo-
      severe acne (54)     therapy combined
      compared to 35 healthy     therapy use lead to
      individual in control     normalization of
      group    leading indices of
        phagocytosis (PI, PA,
       NBT tests) justifying
       their use in treatment
       of acne vulgaris

contributing to the slowed growth of P. acnes and S. epi-
dermidis.16 These findings suggest that normal skin biome 
contributes to competitive omission of pathogenic bacteria. 

Another in-vitro study examined the role of konjac gluco-
mannan hydrolysates (GMH) and probiotic synbiotic use in 
acne.  Prebiotics such as konjac glucomannan hydrolysates 
(GMH) stimulate the growth of probiotics such as lactic acid 
bacteria. The inhibition of P. acnes by probiotic Lactic Acid 
Bacteria (LAB) and/or GMH was observed by measuring the 
inhibition zone of P. acnes on agar plate using pour plate or 
spread plate method.17  Overall, the study supported the use 
of GMH in conjunction with probiotics because it exhibited 
greater and statistically significant inhibition of P. acnes com-

pared to the probiotic alone. Based on the results, it may be 
valuable to test combination GMH and probiotics in human 
subjects to assess whether similar results can be achieved.

A Korean in-vitro study evaluated the antibacterial and anti-
inflammatory mechanism of Bifidobacteria. Twenty-three 
Bifidobacteria species isolated from human fecal samples 
were used to analyze their inhibitory effects on S. aureus, P. 
acnes KCTC3320 and their effect on TNF-α and nitric oxide 
(NO) production. Six sonicated Bifidobacteria (B. adoles-
centis SPM0212-B, B. adolescentis SPM0212-C, B. adoles-
centis SPM0214, B.adolescentis SPM0308, B. adolescentis 
SPM1307-C, and B. pseudocatenulatum SPM1309) exhibit-
ed antibacterial activity against staphylococci strains in agar 
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Table 2: Resources Available to Pharmacists on Probiotic Products

 The National Center for Complementary and Integrative Health (NCCIH) is
The National Center for the federal agency for scientific research on various medical practices and
Complementary and products that are not considered part of conventional medicine. Clinical prac-
Integrative Health tice guidelines, scientific literature, continuing education lectures and NCCIH
 clinical digest newsletter are available for healthcare providers and customers 
 upon search for probiotics.24

 International Probiotics Association (IPA) is an international organization
 which provides the stage for exchange of research and the latest break-
 throughs in probiotic technology and new product development. IPA does not
International only provide information about the new guidelines and practices for probiotics
Probiotics but also new regulations regarding probiotics as well. Probiotics use for
Association many different indications is currently the center of attention and new discovery 
 hence it is important for pharmacists to stay updated.25 

 ConsumerLab is an independent test result provider of ingestible healthcare
 and nutrition supplies for consumers and healthcare providers.Upon search
ConsumerLab for “probiotics” on ConsumerLab.com, product reviews, encyclopedia articles,
 questions, safety updates, medication recalls and warnings of forty-one 
 different probiotic products and drinks were found.26 

 Natural Medicine Comprehensive Database is a reliable database to utilize
 for researching scientific information on complementary, alternative and
Natural Medicine Comprehensive Database integrative therapies. The database provides a full alphabetically arranged
 product list where information about effectiveness, safety, interactions and
 adverse events of the desired probiotics products can be found upon sub-
 scription to the website.27

well diffusion method test. Seven Bifidobacterium strains (B. 
adolescentis SPM0212-B, B. adolescentis SPM0212-C, B. 
adolescentis SPM0214, B. adolescentis SPM0308, B. spp 
SPM1307, B. adolescentis SPM1307-C, and B. pseudoca-
tenulatum SPM1309) exhibited antibacterial activity against 
S. aureus S.P.N2. B. adolescentis SPM0308 and 75% by B. 
longum SPM1207 also appeared to reduce P. acnes sus-
tainability by 84% (p< 0.05). Bifidobacteria also reduced the 
production of TNF-α and NO.18

The effect of S. epidermidis-mediated fermentation on in-
hibition of P. acnes growth was investigated. S. epidermi-
dis, a natural skin habitant bacteria, appeared to stop the 
overgrowth of P. acnes by fermentation of glycerol and suc-
cinic acid.19 As bacteriotherapy is being considered a novel 
approach to prevent and treat acne, the study results are 
in favor of considering S. epidermidis as a probiotic for P. 
acnes-induced acne. Different strains have varying antimi-
crobial activities; future studies should focus on particular 
mechanisms of action among the different strains. Resourc-
es available to equip pharmacists to counsel patients on 
different probiotic products are available and summarized 
in Table 2. 

ONGOING TRIALS:
Currently, there are 3 ongoing trials of probiotics for acne 
vulgaris. The first study by Bionou Research S.L. is a ran-
domized, double-blind placebo-controlled pilot study of a 
probiotic supplement in the treatment of acne in adolescent 
and adults between 12 and 30 years of age.20 The second 
study by Naked Biome Inc. is a Phase 1b study evaluat-
ing multiple applications of NB01 topical probiotic in adult 
subjects with moderate acne.21 The third study by Univer-
sity Hospital in Antwerp, Belgium, is investigating the use 
of a topical probiotic cream in patients 12 – 25 years old 

with mild-to-moderate acne.22 Large scale clinical trials 
demonstrating the efficacy and safety of oral probiotics for 
the treatment and prevention of acne vulgaris are needed, 
although the preliminary evidence suggests favorable ben-
efits of its use.23

CONCLUSION:
Probiotics may play a role in the management of patients 
with acne vulgaris. Pharmacists should be informed of the 
benefits and risks associated with probiotic use. With re-
gards to probiotic selection, pharmacists should consider 
strain, dosing, frequency, duration, and route of administra-
tion. Although studies reviewed in this article show intrigu-
ing evidence on probiotic efficacy and safety in treatment of 
acne vulgaris, larger studies are needed to shed light on the 
optimal strains and dosing regimens.  
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Glucagon (Baqsimi) to Treat Severe Hypoglycemia Without Injection
Wilson Yea, PharmD Candidate 2020; Michelle Y. Li, PharmD Candidate 2020;

Samira Samarbakhsh*, PharmD, MHS

Introduction
Hypoglycemia, also known as low blood glucose, occurs 
when the level of glucose in the blood drops below normal. 
For people with diabetes, this level is defined as 70 mg/dL 
or less. When glucose levels fall to this level, the American 
Diabetes Association recommends the “15-15 Rule.”1 This 
rule recommends consuming 15 grams of carbohydrates to 
raise blood glucose. However, in cases of severe hypogly-
cemia, injectable glucagon may be required. Glucagon is a 
hormone produced by the pancreas that stimulates the re-
lease of stored glucose into the bloodstream to raise blood 
glucose. The hormone can be administered intravenously, 
intramuscularly, and subcutaneously, but the intramuscular 
route has a slightly quicker onset of action than the subcu-
taneous route.7 Although injectable glucagon works more 
quickly and effectively compared to oral carbohydrates to 
restore blood glucose, the injection takes time to assemble, 
the user may not always be conscious to self-administer 
the injection, and untrained responders may not be able to 
deliver a full dose correctly.3,4,6 There is recent news that 
glucagon can now be administered intranasally, changing 
the way glucagon is administered.

Epidemiology and Pathophysiology
Hypoglycemia can occur for various reasons in persons 
with and without diabetes. Most cases of hypoglycemia oc-
cur in persons with diabetes who take drugs to lower blood 
glucose. Insulin, as well as other anti-diabetic agents, has 
the most potential to cause iatrogenic hypoglycemia. The 
incidence of hypoglycemia events is uncertain; patients 
may report signs and symptoms of hypoglycemia without 
documentation of low blood glucose levels. Although, it is 
known that the risk is higher in persons with type 1 diabetes 
than in persons with type 2 diabetes.1

The signs and symptoms of hypoglycemia are related to 
sympathetic nervous system stimulation. These signs and 
symptoms include sweating, palpitations, tremulousness, 
anxiety, and hunger. Patients with diabetes often have 
defective counter regulatory hormone regulation. Counter 
regulatory hormones such as glucagon, epinephrine, cor-
tisol, and growth hormone are hormones that work against 
the action of insulin to allow blood glucose to rise.5 Pa-
tients with diabetes are likely to experience hypoglycemia 
unawareness, a complication of diabetes in which the per-
son does not experience any warning signs or symptoms 
of hypoglycemia. This complication results from insufficient 
epinephrine secretion that normally occurs to generate the 
characteristic symptoms of hypoglycemia. It is important to 
educate patients on the signs and symptoms of hypoglyce-
mia and to obtain daily blood glucose levels because these 
patients are at increased risk for experiencing severe hypo-
glycemic events.

Guidelines Recommendations
The American Diabetes Association recommends 15-20 
grams of glucose as the preferred treatment for conscious 
individuals with a blood glucose level of < 70 mg/dL.1 Glu-
cagon should be prescribed to individuals who are at risk 
for level 2 hypoglycemia, which the ADA defines as blood 
glucose < 54 mg/dL.9 Intranasal glucagon is not currently 
included in the American Diabetes Association guidelines.

Nasal Glucagon Efficacy and Safety
Mechanism of action and Dosage
Intranasal glucagon is a hormone indicated for adults and 
pediatric patients ≥ 4 years of age with diabetes. Glucagon 
increases blood glucose concentration by activating hepatic 
glucagon receptors to stimulate glycogenolysis and gluco-
neogenesis. Hepatic stores of glycogen are necessary for 
glucagon to raise blood glucose concentrations. The recom-
mended dose of intranasal glucagon is 3 mg administered as 
one actuation of the intranasal device. A second dose may be 
given in 15 minutes using a new device if there is no response 
to the first dose. When the patient is responsive, oral carbo-
hydrates should be administered as soon as possible. There 
are no hepatic or renal dosing adjustments provided by the 
manufacturer8, and intranasal glucagon is contraindicated in 
patients with pheochromocytoma, due to the possibility of cat-
echolamine release from tumors. There is a lack of efficacy 
for use of intranasal glucagon in patients with insulinoma, in-
tranasal glucagon may actually cause hypoglycemia in these 
patients due to exaggerated insulin release. Furthermore, 
use in patients in states of starvation, adrenal insufficiency, or 
chronic hypoglycemia may not be efficacious because intra-
nasal glucagon requires hepatic glycogen storage.8

NCT03339453 Clinical Trial Summary
The purpose of this study is to compare a needle-free treat-
ment of hypoglycemia, using intranasal glucagon, to a mar-
keted glucagon, administered by the intramuscular route, 
in participants with type 1 diabetes mellitus. The study was 
a randomized, multicenter, open-label, 2-period crossover  
study in adult patients with type 1 diabetes between 
November 10, 2017 to December 17, 2017.

The primary efficacy outcome measure was the proportion 
of patients achieving treatment success, defined as either an 
increase in blood glucose > 70 mg/dL, or an increase of > 
20 mg/dL from glucose nadir within 30 minutes after receiv-
ing study glucagon, without receiving additional actions to in-
crease the blood glucose level. The glucose nadir was defined 
as the minimum glucose measurement at the time of, or within 
10 minutes, following glucagon administration.8 Secondary 
endpoints included comparisons between the baseline max 
blood glucose, time to max concentration, and AUC of gluca-
gon nasal powder and glucagon intramuscular injection.
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The inclusion criteria consisted of male or female partici-
pants with a diagnosis of type 1 diabetes mellitus for at least 
2 years, who were on insulin therapy since the time of diag-
nosis, having a hemoglobin A1c value less than or equal to 
10%, and having venous access sufficient to allow for blood 
sampling and required infusions.

Excluded patients were those with allergies and hypersensi-
tivity to glucagon or any related compounds, history of pheo-
chromocytoma, insulinoma, epilepsy, significant history of co-
morbid conditions (cardiovascular, respiratory, hepatic, renal, 
gastrointestinal, endocrine other than T1DM, hematological 
or neurological that alters kinetics of the study drug), preg-
nant women, patients who use beta-blockers, indomethacin, 
warfarin or anticholinergic drugs daily, or require daily insulin 
treatment greater than 1.5 units/kilogram/body weight.

The trial included 70 patients, with a mean age of 41.7 
years and a mean diabetes duration of 20.1 years. 27 of the 
patients (39%) were female.

Treatment success, and glucose criterion (>70 mg/dL, in-
crease by > 20 mg/dL) was 100% in both arms, and the trial 
demonstrated non-inferiority of Baqsimi to glucagon IM.

NCT01997411 Clinical Trial
A phase 1, pharmacokinetic, and pharmacodynamic dosing-
finding study enrolled 48 participants in an effort to exam-
ine the safety and dose-response relationship of intranasal 
glucagon in youth. Participants were divided into 3 cohorts 
based on age (4 to < 8, 8 to < 12 and 12 to < 17)2. The two 
youngest cohorts were randomly assigned to receive either 
2 or 3 mg of intranasal glucagon in two separate visits, or to 
receive a single dose of weight based intramuscular gluca-
gon. Participants aged 12 to < 17 years old were assigned 
to receive 1 mg intramuscular glucagon in one session and 
3 mg intranasal glucagon in another session. Insulin was 
administered to participants during clinic visits. Glucagon 
was given after glucose was lowered to less than 80 mg/dL 
and blood samples for glucose and glucagon were collected. 
The inclusion criteria included children aged 4 to < 17 years 
old, diagnosed with Type 1 diabetes for at least 1 year, and 
are in general good health. The exclusion criteria included 
pheochromocytoma or insulinoma, severe hypoglycemia the 
month prior to enrollment, history of seizure, history of car-
diovascular, kidney, liver or gastrointestinal disease, or use 
of daily medications such as beta-blockers or warfarin.2

The primary outcome was defined ≥25 mg/dL increase in 
plasma glucose within 20 minutes of glucagon administra-
tion. The primary outcome was achieved in all intramuscu-
lar dosing visits except for one visit. The exception is due 
to a participant who blew his nose immediately after ad-
ministration of the 2 mg intranasal dose, resulting in a peak 
glucagon level ten folds less than other participants in this 
age group. Results also showed median T-max was less 
than or equal to 20 minutes for all study groups. In terms of 
adverse reactions, 67% of participants who received an in-
tramuscular dose experienced nausea with or without vom-
iting, compared to 43% for 3-mg nasal dose and 39 % for 

2-mg nasal dose. Participants who received an intranasal 
dose had a higher rate of reported head/facial discomfort, 
reported by 24% of participants receiving 3 mg intranasal 
dose, 17% receiving 2 mg intranasal dose and 13% receiv-
ing intramuscular glucaon.2 The plasma glucose response 
and adverse reactions of the 2 mg and 3 mg intranasal dose 
were similar, suggesting 3 mg to be appropriate for patients 
aged between 4 to 17 years old.

Intranasal Glucagon for Treatment of Insulin-Induced 
Hypoglycemia in Adults with Type-1 Diabetes: 
A randomized Crossover Non-inferiority Study
The objective of this study was to compare a needle-free in-
tranasal glucagon preparation with intramuscular glucagon 
for the treatment of insulin-induced hypoglycemia. Success 
was defined as an increase in plasma glucose to ≥70 mg/dL 
or ≥20 mg/dL from the glucose nadir within 30 min after re-
ceiving glucagon. The study was a randomized, crossover 
non inferiority trial, conducted at eight clinical centers that 
involved 75 adults with type-1 diabetes. The participants of 
the trial included men and women aged 18-64 years with 
type-1 diabetes of at least 2 years’ duration. Participants 
must also have weighed ≥50 kg with BMI 20–35 kg/m2. Ex-
clusion criteria included a history of a severe hypoglycemic 
episode in the month prior to enrollment, pheochromocy-
toma, insulinoma, seizure, cardiovascular, liver, or kidney 
disease, and the use of a beta-blocker.6

Enrolled participants were randomly assigned to receive ei-
ther 3 mg of intranasal glucagon or 1 mg of intramuscular 
glucagon. Each glucagon dosing visit was conducted after 
an overnight fast of eight hours with a starting plasma glu-
cose ≥90 mg/dL. Hypoglycemia was induced via infusion of 
insulin in normal saline. Once glucose concentrations were 
<60 mg/dL, the insulin infusion was stopped, and glucagon 
was administered five minutes later. Within five minutes of 
administration of both products, glucagon levels had reached 
pharmacological levels indicating rapid absorption of both 
routes of administration. Intranasal glucagon concentrations 
were lower than intramuscular concentrations initially, but 
were not different after twenty minutes. Similarly, symptoms 
of hypoglycemia, represented by Edinburgh Hypoglycemia 
Scale, were greater in the intranasal group compared with 
the intramuscular group for the first forty-five minutes only. 
The slight delay in glycemic response would likely be clini-
cally insignificant, and may be offset by the time required, er-
rors, and failures associated with administering intramuscu-
lar glucagon. Overall, the study demonstrated that intranasal 
glucagon is effective for the correction of insulin-induced hy-
poglycemia in adults with type-1 diabetes.6

The author also stated that the study included certain limita-
tions. Glucagon administration was not blinded; however, 
there was no evidence of bias because the amount of in-
sulin administered, as well as the dose of glucagon were 
identical between study visits. Furthermore, it was not ethi-
cal to reduce glucose levels further in the participants to 
the point of seizure or loss of consciousness. Nevertheless, 
intranasal glucagon and intramuscular glucagon had similar 
degrees of glucagon elevation.
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Patient Counseling
Intranasal glucagon is available as a nasal spray. The 
product should be stored at room temperature until ready to 
be used. When ready to use, prepare the dose by removing 
the intranasal device from the tube. To give the dose, insert 
the tip of the device into one side of the nostril and fully 
depress the plunger until the green line is no longer visible. 
It does not need to be inhaled. Intranasal glucagon nasal 
spray contains only one dose and cannot be reused. If 
there is no response after 15 minutes, another dose may be 
administered, if available.8 The most common side effects of 
intranasal glucagon include: nausea, vomiting, headache, 
stuffy nose, runny nose and discomfort of the nose. 

Oral carbohydrates should be administered as soon as 
possible and medical help should be sought immediately 
after using intranasal glucagon. 

Financial impact
The traditional method of injectable glucagon has been 
around for decades; however, the patient or responder must 
dissolve the powder prior to administration. Injectable glu-
cagon is available as a kit with an average wholesale price 
of $336.96, the same average wholesale price as intranasal 
glucagon. Intranasal glucagon is available under the trade 
name Baqsimi which offers equal efficacy and an alternative 
route of administration not requiring dissolution of powder. A 
health economic model evaluated the estimated mean costs 
of severe hypoglycemic events for which treatment was at-
tempted using nasal glucagon or intramuscular glucagon.10 
The two routes of administration only differ in treatment suc-
cess rates. The financial impact was projected over two years 
for patients with type-1 diabetes or type-2 diabetes treated 
with basal-bolus insulin. The study reports that mean costs 
were $992 lower if nasal glucagon was used over injectable 
glucagon for which a user attempted treatment. In terms of 
total spending, nasal glucagon is estimated to reduce severe 
hypoglycemic events spending by $1.1 million and $230,000 
over two years in patients with type-1 diabetes and type-2 di-
abetes respectively.10 Overall, the study concludes that nasal 
glucagon is projected to reduce severe hypoglycemia treat-
ment costs while improving hypoglycemia emergency care.

Conclusion
Intranasal glucagon is a new method of treatment for pa-
tients with severe hypoglycemia. In its current formulation, 
glucagon is mostly administered by non-health care profes-
sionals. While intranasal glucagon carries the convenience 
of administration, intranasal glucagon does not replace the 
need for supplemental glucagon or replace the need for 
medical help. There is also a slight delay in its onset of ac-
tion compared to that of injectable glucagon. Overall, there 
is a need for additional clinical trials involving patients with 
type 2 diabetes mellitus. Given the complex procedure of 
preparing and administering injectable glucagon, the current 
method leads to delays in treatment and increased medical 
costs. Clinicians may consider intranasal glucagon for select 
populations and situations given its ease of administration. 
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Introduction 
In the inpatient setting, compounded sterile preparations (CSPs) are medications that are given intravenously (IV) and need 
to be made under specific sterile aseptic techniques, frequently compounded in an IV clean room.1 These clean rooms need 
to meet certification standards set forth by United States Pharmacopeia (USP) chapter 797 pharmaceutical compounding—
sterile preparations standards.2 The preparation of patient-specific CSPs generally are more expensive medications and is a 
time-consuming process that requires attention to avoid errors when compared to oral medications.3 Therefore, it is a target 
area for improvement when addressing cost savings and waste reduction. 

Most inpatient pharmacies follow the “batching” method to be able to compound a large volume of patient specific CSPs most 
efficiently. The “batching” method is a prospective approach, where a central or satellite institutional pharmacy produces 
several batches of medications that are tailored to the specific patient for the timeframe of administration in order to maximize 
operational and workflow efficiencies for a 24 hour supply.1 However, once the medication is compounded prospectively, 
several variables can alter the intended use of the dispensed medication such as the order being discontinued or modified or 
lost in the distribution system. These CSPs are still prepared and then delivered to the patient care area only to be returned 
back to the pharmacy for reuse or disposal.

A review of the current literature including a study at the Women and Children’s Hospital within Charleston Area Medical 
Center (CAMC) in West Virginia suggests that the well-established practice of lean IV methodology has a beneficial effect 
on pharmacy efficiency as well as cost.4  Lean IV methodology is the practice of preparing IV batches more frequently 
throughout the day with the intent of producing less medications per batch.4 More frequent batching should limit unnecessary 
production by decreasing the dose coverage duration which should minimize various factors that can alter the intended use 
of a prepared product. Following four months’ implementation of five, smaller, daily IV batches, the average monthly waste 
cost burden at CAMC4 fell from the baseline of $5,909 to approximately $1,246, totaling an annual savings of $55,956, a 
70.6% reduction in wasteful medication spending.4

This institution is a 600-bed community teaching hospital. Within the inpatient centralized pharmacy, over 500,000 doses 
are dispensed per month with over 10,000 doses dispensed from the IV room per month. Historically, the pharmacy has 
had two IV batches per 24 hour system which cover a dose duration of 12 hours per batch. In order to meet the new USP 
standards and regulations, the central pharmacy clean room required extensive reconstruction. This reconstruction forced 
the transition of the IV workflow into a segregated compounding area (SCA). However, all products prepared within a SCA 
only have beyond use dating (BUD) of 12 hours therefore a 2 batches per 24 hour system was not feasible. By increasing 
the number of batches prepared in a day, the 12 hour gap can be bridged with more frequent preparations and deliveries. It 
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was anticipated that modifying the batching process to align the preparation of doses closer to the times of administration 
would help reduce waste and increase efficiency. Previous studies have not evaluated the impact of increased batching 
frequency on waste and cost using indirect endpoints and have ignored pharmacy/nursing satisfaction.4 This study aimed 
to evaluate the impact of increasing the frequency of batching from two IV batches to five IV batches in a 24-hour period on 
pharmacy department’s cost and service. 

Methods 
The previous batching protocol supported two batches that covered a 12 hour dose duration each and were both prepared 
during the day shift which comprised of 2 pharmacists and 2 technicians that worked congruently to batch the CSP’s. The 
new batching protocol split the 24 hour dose coverage duration into five different batches; two of these batches were now 
the responsibility of the evening shift employees which included 1 pharmacist and 2 technicians.  The new batching protocol 
that was selected (table 1) allowed a restructuring without adding full-time employees (FTEs).  

To accommodate for the more frequent batching, technician delivery schedules and workflow were modified. The previous 
deliveries for the IV batches were scheduled for 10:30 and 20:30 to correspond to twice daily batching schedule. New 
delivery schedules were more frequent and were scheduled for 8:00, 11:30, 15:30, 19:30, and 23:30. 

Within the previous protocol, technicians dedicated to the clean room primarily prepared CSPs with clean room pharmacist 
support during periods of high workload. This designation of roles remained mostly unchanged in the new batching protocol. 
However due to personnel demand, the responsibility of increased number of deliveries were shared among various technician 
roles rather than solely placed on the technician responsible for delivery of medications or the “transport technician”. Due to 
the additional IV batches prepared during the evening shift, technicians dedicated to the clean room in the old protocol were 
utilized to deliver these IV batches with pharmacists covering preparation of CSPs in their absence. 

Workflow and batching time modification required extensive education and updated schedules with responsibilities corre-
sponding to specific times provided a general workflow blueprint for both technicians and pharmacists.  

Study design 
This Institutional Review Board approved pre and post interventional study compared the impact of batching frequency 
from August to October of 2017 with a seasonally matched period from August to October 2018. The study was a quality 
assurance study that did not include participants or patients but collected pharmacy specific endpoints. 

Endpoints 
The primary endpoint evaluated was waste reduction. This was quantified by the number of IV medication labels reprinted 
for missing doses from the electronic health record (Cerner). Once a medication label is printed, a technician or pharmacist 
will prepare that CSP in the clean room. Therefore every reprinted IV medication label represents a duplication of a previ-
ously prepared CSP. Secondary endpoints included registered nurse IV medication requests input to electronic health record 
and recycled IV interventions that were recorded within clinical interventions system (Quantifi). Recycled IV interventions 

2 Pharmacists and 
2 Technicians

2 Pharmacists and 
2 Technicians

1 Pharmacist and 
2 Technicians

Previous Batching Protocol    

Batch Time Time Due Dose Coverage Duration Delivery Personnel Required

6:00  12:00 – 00:00  12 hours 10:30

11:00  00:00 – 12:00 12 hours 20:30  

New Batching Protocol    
Batch Time Time Due Dose Coverage Duration Delivery Personnel Required

6:00  9:30  – 13:30  4 hours 8:00  

9:30  13:30 – 17:30  4 hours 11:30  

13:30  17:30 – 21:30 4 hours 15:30  

16:30   21:30  – 4:30  7 hours 19:30

21:30 4:30 - 9:30  5 hours 00:00
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are actions that were entered by clean room technicians whenever CSP’s were recycled for reuse.  Secondary cost savings 
endpoints evaluated the cost of IV medications and cost of antibiotics for the three month period before and after implemen-
tation from wholesale purchasing data. All data was adjusted based on patient days which accounts for hospital census and 
is a standard equalizer within the organization across various other data evaluations. Nursing and pharmacy staff satisfaction 
were also evaluated post implementation using biannual nurse manager survey and staff satisfaction survey, respectively. 
The biannual nurse manager survey is an existing site-specific non-validated survey completed by inpatient nurse managers 
that provides scores for pharmacy performance in four major categories: accuracy, service, operations and overall. For each 
of these categories the nurse managers were asked to rank as either “always”, “usually”, “sometimes”, or “never”. The phar-
macy staff satisfaction survey was completed by our pharmacy staff through a 5 non-validated question web-based survey 
that included a comments section for additional comments. These survey endpoints were not validated tools. 

Statistical Analysis  
The primary and secondary endpoints were analyzed using descriptive statistics and student’s t-test to compare the 
continuous data. Ordinal data were analyzed using the Mann-Whitney U test. Statistical power analysis was not conducted 
prior to the study due to limited time period data.

Results 
Baseline Characteristics 
When evaluating the pre and post interventional volume within our institution, the total number of patient days (Table 2) was 
greater in the post-interventional group (42,164 vs 41,368).

Effects of intervention on waste reduction 
The primary outcome of total number of IV medication labels reprinted decreased from 5,603 in the pre-intervention group 
to 5,321 in the post-intervention group. (p=0.34) (Table 3). The total number of nurse IV medication refill requests also had 
a nonsignificant decrease from 4,269 in the pre-intervention group and 3,954 in the post-intervention group (p=0.23). The 
number of recycled IV interventions documented by our clean room technicians had a nonsignificant increase from 2,489 
in the pre-intervention group to 3,950 in the post-intervention group (p=0.212). The associated cost savings from these 
interventions also increased from $32,215 in pre-intervention group to $60,925 in the post-intervention group. 

Effects of intervention on cost-savings 
The total cost of IV medications increased from $1,653,828 in the pre-intervention group to $1,677,931. However when adjust-
ing for a 2.1% inflation rate from 2017 to 2018, the increased cost in the post-intervention was less than the projected inflation 
price of $1,686,905.5 When adjusted for patient days, the cost of IV medications in the pre-intervention group was $40.84 
versus $40.86 in the post-interventional group which was less than the projected inflation price of $41.70. The same trend was 
observed with the cost of antibiotics as there was a nonsignificant increased from the pre-intervention group of $708,324 to 
$728,396 in the post-intervention group. When adjusted based on patient days, the cost of antibiotics increased from $51.33 in 
the pre-interventional group to $51.85 in the post-interventional group but was less than the projected inflation price of $52.41. 

Effects of intervention on satisfaction 
The pharmacy staff satisfaction survey, which included both technicians and pharmacists, had a response rate of 32% or 38 out 
of 119 staff members. When evaluating this survey, 53% (n=20) responders would prefer to decrease the number of batches 
to less than 5 but greater than 2, 39% (n=15) would prefer to keep 5 batches in a 24 hour system and 8% of responders (n=3) 
would prefer to switch back to 2 batches in 24 hours (Figure 2). When asked “on a scale of 1-5, how satisfied are you with the 
new batching process” 18% of responders (n=7) were very satisfied, 37% (n=14) were somewhat satisfied, 11% (n=4) were 
neither satisfied nor dissatisfied, 16% (n=6) were somewhat dissatisfied and 13% (n=5) were very dissatisfied. 

Table 2

Pre-intervention Post-intervention 
Month Patient Days Month Patient Days

August 2017 13,571 August 2018 13,872

September 2017 13,744 September 2018 13,692

October 2017 14,053 October 2018 14,600

Total 41,368 Total 42,164
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The nurse manager survey results; 55% (n=42) of the nurse managers 
in 2017 ranked the pharmacy department as “always accurate” and 
“always satisfied with pharmacy service” versus 55% (40) in 2018 
(p =.247). When asked about operations, 68% of nurse managers 
(41) answered “always satisfied with pharmacy operations” in 2017 
vs 58% (42) in 2018 (p=0.529). The overall score also did not differ 
significantly between the two groups; 71 (122) in 2017 vs 68 (145) in 
2018 (p=0.149) (figure1). The survey response rate was 100% with 
144 responding in 2017 and 143 in 2018.

Discussion
The well-established practice of lean batch methodology 
was proven to be beneficial within our institution. 
Compared to previous studies, the outcomes of this study 
were well balanced and measured a variety of aspects 
including waste, efficiency, and satisfaction. Though non-
significant, we saw a decrease in the number of refill 
requests and IV labels reprinted. This decrease of indirect 
measures of waste/efficiency is consistent with previous 
studies.4 A significant decrease may have been seen if 
the study explored a longer duration than 3 months per 
group. We were limited to this 3 month duration of August 
to October because it fell after implementation of the new 
batching protocol in July 2018 and avoided the IV fluid 
shortage in November 2017 in Puerto Rico. Previous 
studies ranged from 3 months to 1 year1-4. Every year 
the pharmacy staff is encouraged to increase their 
documentation of interventions within the clinical system 

and this may have attributed to the nonsignificant increase in recycled IV interventions in the post intervention group. This 
study represents a positive cost savings when implementing a protocol that has more frequent batching.

The interdepartmental survey that is completed biannually at this institution was used to assess nurse manager satisfaction. 
The participants completing the survey were not informed of changes to the batching schedule and there was nonsignificant 
difference between the scores in the pre and post intervention groups. This suggests that the implementation of the new 
batching protocol did not affect the workflow for nursing staff. However bias can be introduced because nurse managers 
were the participants of the existing survey and not front-line nurses who may have been directly affected. Within the 
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Endpoints Aug-17 Sep-17 Oct-17 Aug - Oct Aug-18 Sep-18 Oct-18 Aug- Oct P-value
    2017    2018 
IV Labels
Reprinted 1,475 2,138 1,990 5,603 1,849 1,667 1,805 5,321 0.338
RN Refill
Requests 1185 1546 1538 4269 1324 1244 1386 3954 0.227
Number of
Recycled IV
interventions 1263 214 1012 2489 1817 1711 422 3950 0.212
Cost of
Recycled IV
interventions $14,694 $2,089 $15,432 $32,215 $24,987 $27,890 $8,048 $60,925 0.136
Cost of IV
medications     $1,653,828    $1,677,931 
Cost of
antibiotics $228,938 $217,261 $262,125 $708,324 $254,081 $230,851 $243,464 $728,396 0.338
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pharmacy department, a majority of staff was satisfied with the more frequent batching protocol but preferred to decrease 
the number of batches to less than 5 but greater than 2. However these results were not stratified based on shift times 
because the employees work a variety of shifts, day, evening and overnight. Therefore bias can be introduced to evaluation 
of the survey in favor of one shift over another. The pharmacy staff satisfaction survey required optional participation which 
may have led to the lower 32% survey response when compared with the 100% response rate with the mandatory nurse 
manager survey. 

Future analysis of batching protocol can benefit from a variety of modifications such as a longer pre and post interventional 
tracking period in order to more accurately reflect waste reduction. Previous studies that have evaluated lean methodology 
in terms of CSP batching used direct tracking methods of waste for a short period of time. Indirect endpoints such as the 
number of refill requests and IV medication labels reprinted were used to track waste because direct tracking was not done 
prior to implementation. Direct tracking may be considered more accurate but does require additional workload on the 
staff which may be further distressing during a transition period. Previous studies have not evaluated increased batching 
frequency at an academic community medical center with novel endpoints including pharmacy/nurse satisfaction.

A variety of confounding variables are introduced when using a seasonally matched time period approach such as personnel 
changes, different contracts and pricing, shortages, infrastructure changes, and formulary changes. This institution was 
also a 340-B facility in 2017 and was not in 2018 which could affect drug reimbursement. However, when adjusted for the 
difference in 340-B purchases, the total product purchased under 340-B was not a significant addition to the total cost spent 
on IV medications. 

Conclusion: 
This study highlights the potential benefits of increased batching frequency on cost containment. In order to optimize 
workflow and staff satisfaction, decreasing to 3 to 4 batches per 24-hour system should be considered when moving to the 
newly constructed IV clean room. Further analysis must be done to view the long term impact of the new batching protocol. 
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The “Bowl of Hygeia”

2019 Recipients of the “Bowl of Hygeia” Award

The Bowl of Hygeia award program was originally developed by the A. H. Robins Company to recognize pharmacists across the nation 
for outstanding service to their communities. Selected through their respective professional pharmacy associations, each of these 
dedicated individuals has made uniquely personal contributions to a strong, healthy community. We offer our congratulations and thanks 
for their high example. The American Pharmacists Association Foundation, the National Alliance of State Pharmacy Associations and the 
state pharmacy associations have assumed responsibility for continuing this prestigious recognition program. All former recipients are 
encouraged to maintain their linkage to the Bowl of Hygeia by emailing current contact information to awards@naspa.us. The Bowl of 
Hygeia is on display in the APhA History Hall located in Washington, DC.
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Years
For the New Jersey Pharmacists Association, it all started on February 17th, 150 years ago, when 44 
apothecaries met in Newark (NJ) to ‘regularize the profession upon just principles to improve the 
science and art of pharmacy’. This was the start of organized pharmacy in New Jersey.  Let’s 
celebrate this special moment in time. It is an incredible milestone in the history of pharmacy, and 
NJPhA was one of the earliest adopters of the concept of organizing a group of practitioners around 
defined principles and clear goals.

Thank you loyal members past and present and Happy Anniversary NJPhA!

Elise Barry, CFRE, MS
Chief Executive Office, NJPhA


