Readers’ Comments |
An Explanation for the
Effect of Different
Storage Conditions on
Sublingual Nitroglycerin
Tablet Stability

Check for
updates

It is recommended that all patients
with ischemic heart disease carry sub-
lingual nitroglycerin (SL NTG) with
them at all times in case of an anginal
attack." NTG is a volatile liquid and SL
tablets must be dispensed in the original
manufacturer’s amber glass vial with a
metal screw top cap to maintain the
potency of the product.” Although the
manufacturer clearly indicates an expi-
ration date on the product package, the
drug can volatilize once the container is
opened and lose its potency. In fact,
early published studies suggested that
SL NTG tablets rapidly lose potency
over time, especially at elevated tem-
peratures, leading to the recommenda-
tion that patients replace their SL NTG
supply at least every 6 months.”® This
recommendation, however, does not
take into account the manner in which
patients carry their medication.

A recent study published by the
Journal demonstrated that SL NTG tab-
lets remained stable through the expira-
tion date stated on the package label
when stored in the original glass vial
at 25°C/60% RH (approximately 33
months). However, when stored in the
original package at 40°C/75% RH, drug
content decreased more rapidly and fell
below compendial standards within 9
months.” In addition to these controlled
conditions, we found that SL NTG
degraded more rapidly when carried in
pants pockets in comparison to product
carried in a purse or backpack. In
response to those findings, we hypothe-
sized that the temperature inside a per-
son’s pants pocket is higher than inside
a purse/carrying bag or ambient condi-
tions and that the higher temperature
adversely affects the chemical stability
of nitroglycerin. The objective of this
project was to determine the tempera-
ture in different environments in which
SL NTG is routinely stored and carried.

Eight men and 8 women from the
University of New Mexico College of
Pharmacy were recruited to participate
in the study. The study protocol was
approved by the University of
New Mexico Human Research Review
Committee and all  participants
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completed the study. Participants were
given 3 small data logging devices
(approximately 17 mm in diameter and
6 mm height; PyroButton, Opulus, Phil-
adelphia, Pennsylvania). One device
was placed in a pants pocket with the
sensor closest to the body. Another
device was placed in the participant’s
purse or carrying bag. The third data
logger was placed on a desk or counter
in close proximity to the study partici-
pant. The data logging devices were
programmed to record temperature at
5 minute intervals over a 60-minute
period. Participants were required to
remain in their workspace during the
recording period. After the recording
period, the devices were collected and
the data were downloaded into an Excel
spreadsheet for subsequent analysis.
Each participant was tested on 3 differ-
ent days and the order of testing was
randomized to eliminate bias.
Temperatures in the pants pocket
were always higher than temperatures
in both the purse/carry bag and ambient
conditions. The average temperature
from all study participants in the pants
pocket was approximately 9°C higher
than ambient conditions (30.28°C =+
2.01 vs 21.01°C £ 1.43), as shown in
Figure 1. In contrast, the average purse/
carrying bag temperature for all partici-
pants (23.25°C + 1.28) was only about
2°C higher than the average ambient
temperatures. Interestingly, the average
temperature in the pants pocket for
female participants was 32.3°C (range
29.86°C to 34.49°C), about 2°C higher
than the 30.31°C average temperature
for the male subjects (range 29.68°C to
30.85°C). Average purse/carrying bag

temperatures for men and women was
approximately the same (23.16°C and
23.25°C, respectively).

It is well known that nitroglycerin is
volatile.® Figure 2 shows the reported
vapor pressure of nitroglycerin as a
function of temperature.” Vapor pres-
sure is directly related to volatility,
with higher vapor pressure indicative
of greater volatility. The best fit qua-
dratic equation for these data is
Y =6.901 x 10 — (5.803 x 10~)(X)
+(1.48 x 107°)(X)*. Using the aver-
age temperature from the pants pocket
(30°C), the purse/carrying bag (23°C)
and the average ambient temperature
(21°C), the calculated vapor pressure
of nitroglycerin is 0.0028 Torr,
0.0014, and 0.0012 Torr, respectively.
Although there is a small increase in
the vapor pressure of nitroglycerin
stored in the purse/carrying bag com-
pared with ambient conditions, vapor
pressure more than doubles when car-
ried in a pants pocket. A higher vapor
pressure is indicative of a more vola-
tile material and these data correlate
well with previous findings that
showed sublingual nitroglycerin tab-
lets lose potency more rapidly when
carried in close proximity of the body.

Previous research has been consis-
tent in showing that the loss of SL
NTG occurs more rapid1}7/ in higher
temperature environments.” " The find-
ings of this research demonstrate that
items carried in pants pockets are
exposed to temperatures that are on
average 9°C (16°F) higher than ambi-
ent temperatures and 7°C (13°F) higher
than temperatures found in a purse or
carrying bag. The markedly higher
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Figure 1. Average temperatures from study participants as a function of the location of the recording devices.
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Figure 2. Influence of temperature on the vapor pressure of nitroglycerin. Data are from reference 9.

temperatures in pants pockets produce
a suboptimal storage environment for
SL NTG and may somewhat explain
the preservation of SL NTG tablet
potency when tablets were stored in
carrying bags compared with pants
pockets.’

Based on the results of this study and
previous work,” SL NTG should be car-
ried by patients in a purse or carrying
bag rather than in a pants pocket. If this
is not practical, then every effort should
be made to carry SL NTG in a manner
to minimize close contact with the
body, for example, a loose pocket such
as a jacket or shirt.
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Underlying Differences
in the Treatment of Left
Ventricular Thrombus
With Non-Vitamin K
Antagonist Oral
Anticoagulants

We read with great interest the
manuscript by Fleddermann et al
“Efficacy of Direct Acting Oral Anti-
coagulants in Treatment of Left Ven-
tricular  Thrombus.”' The study
included a considerable number of
patients (n=52) with left ventricular
(LV) thrombus who were treated with
non-vitamin K antagonist oral anticoa-
gulants (NOAC), which doubled the
number of cases currently published
in the literature. Overall results for
NOAC therapy in LV thrombus were
promising, whereby majority (82.9%)
of the patients reported resolution,
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whereas 1 patient had an embolic
event and 4 had bleeding episodes.
The advent and recent rise in usage of
NOAC represents an attractive alter-
native to vitamin K antagonist (VKA).
It provides various benefits such as
lower bleeding risk, stable anticoagu-
lation effect, fewer drug-drug interac-
tions, which likely confers therapeutic
advantage in the treatment of LV
thrombus.> However, this is not a new
concept, as a meta-summary by Leow
et al’ has previously been published,
before the systemic review by Kajy et
al® as cited by the authors. In that
study (n=36), thrombus resolution
was met in 87.9% of patients, and
there were minimal bleeding and no
embolic events.

The patient population with LV
thrombus is diverse and various pre-
cipitating factors could result in its
formation. Although post-myocardial
infarction (MI) was once the most
common cause of LV thrombus,
improvement in percutaneous coro-
nary intervention and management of
MI has resulted in its decline and has
now been superseded by heart failure
as the most common precipitating fac-
tor in the contemporary era.” This shift
in epidemiology plays an important
role in the research of LV thrombus
treatment. First, based on the data
kindly provided by Fleddermann et al,
only 19.2% of patients (n=10) were
on concomitant NOAC and DAPT
(also known as triple therapy). In con-
trast, 47.2% of patients were on triple
therapy in the meta-summary above-
mentioned, 39.0% in the systemic
review, and 38.0% in a study of post-
MI LV thrombus patients by Maniwa
et al.° The significantly lower rate of
triple therapy use reported in this
study could be due to the decreasing
incidence of post-MI LV thrombus
and may result in a falsely lower rate
of bleeding than expected. Hence,
whereas initial reports of NOAC use
in the treatment of LV thrombus are
encouraging, the rate of bleeding com-
plication should be interpreted while
taking into context the proportion of
patients on triple therapy.

Second, both the underlying cause
of LV thrombus formation and
patients’ clinical characteristics could
vary across studies. In particular, co-
morbidities such as cardiovascular
risk factors, valvular abnormalities,


http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0001_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0001_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0001_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0001_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0001_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0001_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0001_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0001_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0001_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0001_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0001_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0001_24035
http://labeling.pfizer.com/ShowLabeling.aspx?id=663
http://labeling.pfizer.com/ShowLabeling.aspx?id=663
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0002_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0002_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0002_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0002_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0003_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0003_24035
https://www.medicinenet.com/nitroglycerin/article.htm#what_is_nitroglycerin?
https://www.medicinenet.com/nitroglycerin/article.htm#what_is_nitroglycerin?
https://www.uptodate.com/contents/medications-for-angina-beyond-the-basics
https://www.uptodate.com/contents/medications-for-angina-beyond-the-basics
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0004_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0004_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0004_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0004_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0005_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0005_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0005_24035
http://refhub.elsevier.com/S0002-9149(19)30723-4/sbref0005_24035
https://doi.org/10.1016/j.amjcard.2019.06.019
http://crossmark.crossref.org/dialog/?doi=10.1016/j.amjcard.2019.06.019&domain=pdf

	Readers' Comments An Explanation for the Effect of Different Storage Conditions on Sublingual Nitroglycerin Tablet Stability
	Underlying Differences in the Treatment of Left Ventricular Thrombus With Non-Vitamin K Antagonist Oral Anticoagulants
	Disclosures

	On the QT
	Noninvasive Mechanical Ventilation in Combination With Propofol Deep Sedation in Left Atrial Ablation Procedures: Yes, But Should Be Cautious



