Medical Marijuana Program

165 Capitol Avenue, Room 145, Hartford, CT 06106-1630 © (860) 713-6066
E-mail: dep.mmplect.gov » Website: www.ctgov/dep/mmp

Petition to Add a Medical Condition, Medical Treatment or
Disease to the List of Debilitating Conditions

INSTRUCTIONS: Please complete each section of this Petition and attach all supportive documents. All attachments must
include a title referencing the Section letter to which it responds. Any Petition that is not fully or properly completed will not
be submitted to the Board of Physicians.

Please Note: Any individually identifiable health information contained in a Petition shall be confidential and shall net
be subject to disclosure under the Freedom of Information Act, as defined in section 1-200, Connecticut General
Statutes.

Section A: Petitioner’s Information

e M

Home Address (including Apartment or Suite #):

City:

State: | Zip Code:
il

Section B: Medical Condition, Medical Treatment or Disease

Please specify the medical condition, medical treatment or disease that you are seeking to add to the list of
debilitating medical conditions under the Act. Be as precise as possible in identifying the condition, treatment or
disease.

Covere. COPD / QW(AWV\&M

Section C: Background

Provide information evidencing the extent to which the condition, treatment or disease is generally accepted by
the medical community and other experts as a valid, existing medical condition, medical treatment or disease.

e Attach a comprehensive definition from a recognized medical source.
e Attach additional pages as needed.
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Section D: Negative Effects of Current Treatment

If you claim a treatment, that has been prescribed for your condition causes you to suffer (i.e. severe or chronic
pain, spasticity, etc.), provide information regarding the extent to which such treatment is generally accepted by
the medical community and other experts as a valid treatment for your debilitating condition.

e Attach additional pages as necessary.
o If not applicable, please indicate N/A,
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Section E: Negative Effects of Condition or Treatment

Provide information regarding the extent to which the condition or the treatments thereof cause severe or chronic pain,
severe nausea, spasticity or otherwise substantially limits one or more major life activities.

e Attach additional pages as necessary.
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Section F: Conventional Therapies

Provide information regarding the availability of conventional medical therapies, other than those that cause
suffering, to alleviate suffering caused by the condition or the treatment thereof.

o Attach additional pages as necessary. Comved K ool e X o “"/\44/\..#24"”\
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Section G: General Evidence of Support for Medical Mari 1Juana Treatment

Provide evidence, generally accepted among the medical community and other experts, that supports a finding
that the use of marijuana alleviates suffering caused by the condition or the treatment thereof.
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Section H: Scientific Evidence of Support for Medical Marijuana Treatment

Provide any information or studies regarding any beneficial or adverse effects from the use of marijuana in
patients with the condition, treatment or disease that is the subject of the petition.

¢ Supporting evidence needs to be from professionally recognized sources such as peer reviewed articles or
professional journals.
e Attach complete copies of any article or reference, not abstracts.

Section I: Professional Recommendations for Medical Marijuana Treatment

Attach letters in support of your petition from physicians or other licensed health care professionals
knowledgeable about the condition, treatment or disease at issue.
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Section J: Submission of Petition

In the event you are unable to answer or provide the required documentation to any of the Sections above
(excluding Section D); provide a detailed explanation indicating what you believe is “good cause” for not doing
$0.

e Attach additional pages as necessary. (A0 2 AU e AA L oo fure U
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I hereby certify that the above inf(‘)ffflatiqn, is g:i;_:l:rect and complete.

My signature below attests that the information provided in this petition is true and that the attached documents

are authentic. I formally request that the commissioner present my petition and all supporting evidence to the
Board of thm.

Signature: Dategi ned: V
B 77 EEICE
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Cannabinoid effects on ventilation and breathlessness: a pilot study of efficacy
and safety.

Pickering EE1, Semple SJ, Nazir MS, Murphy K, Snow TM, Cummin AR, Moosavi SH, Guz A, Holdcroft A.

Author information

Abstract

Based on the neurophysiology of dyspnoea and the distribution of cannabinoid receptors within the
central nervous system, we hypothesize that the unpleasantness of breathlessness will be ameliorated
in humans by cannabinoids, without respiratory depression. Five normal and four chronic obstructive
pulmonary disease (COPD) subjects entered a double blind, randomized, placebo-controlled crossover
study with two test days. Subjects received sublingual cannabis extract or placebo. A maximum of 10.8
mg tetrahydrocannabinol and 10 mg cannabidiol were given. Breathlessness was simulated using fixed
carbon dioxide loads. Measurements taken were of breathlessness (visual analogue scale [VAS] and
breathlessness descriptors), mood and activation, end-tidal carbon dioxide tension and ventilatory
parameters. These were measured at baseline and 2 hours post placebo and drug administration.
Normal and COPD subjects showed no differences in breathlessness VAS scores and respiratory
measurements before and after placebo or drug. After drug administration, COPD subjects picked ‘air
hunger' breathlessness descriptors less frequently compared to placebo. We have shown that
breathlessness descriptors may detect an amelioration of the unpleasantness of breathlessness by
cannabinoids without a change in conventional breathlessness ratings (VAS). A stimulus more specific
for air hunger may be needed to demonstrate directly a drug effect on breathlessness. However, this
study shows that the inclusion of respiratory descriptors may contribute to the assessment of drug
effects on breathlessness.
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Abstract

Based on the neurophysiology of dyspnoea and the distribution of cannabinoid receptors within the central
nervous system, we hypothesize that the unpleasantness of breathlessness will be ameliorated in humans by
cannabinoids, without respiratory depression. Five normal and four chronic obstructive pulmonary disease
(COPD) subjects entered a double blind, randomized, placebo-controlled crossover study with two test days.
Subjects received sublingual cannabis extract or placebo. A maximum of 10.8 mg tetrahydrocannabinol and 10
mg cannabidiol were given. Breathlessness was simulated using fixed carbon dioxide loads. Measurements taken
were of breathlessness (visual analogue scale [VAS] and breathlessness descriptors), mood and activation, end-

tidal carbon dioxide tension and ventilatory parameters.

These were measured at baseline and 2 hours post pla-

cebo and drug administration. Normal and COPD subjects showed no differences in breathlessness VAS scores
and respiratory measurements before and after placebo or drug. After drug administration, COPD subjects
picked ‘air hunger’ breathlessness descriptors less frequently compared to placebo. We have shown that breath-
lessness descriptors may detect anamelioration of the unpleasantness of breathlessness by cannabinoids without
a change in conventional breathlessness ratings (VAS). A stimulus more specific for air hunger may be needed to
demonstrate directly a drug effect on breathlessness. However, this study shows that the inclusion of respiratory
descriptors may contribute to the assessment of drug effects on breathlessness.

Keywords

breathlessness, cannabinoids, carbon dioxide, COPD, human

Introduction

Breathlessness needs alleviation, particularly when
the underlying condition cannot be cured and the
maximum benefit has been achieved from current
therapy. The only treatments that have some effect are
benzodiazepines' and/or opiates,” but both cause mor-
bidity and even mortality through central respiratory
depression.

Several brain imaging studies have identified a link
between dyspnoea, including air hunger, and the insu-
lar cortex, the limbic and paralimbic foci.’™® These
anatomical connections may be susceptible to inhibi-
tion by endogenous cannabinoid mechanisms.”

The active cannabinoid tetrahydrocannabinol
(THC) is a partial agonist at cannabinoid CB,

receptors and can cause sedation and mood effects.®
In humans, CB, receptors are virtually absent in the

ponto-medullary area.’ Tt is therefore unlikely that

cannabinoids will cause respiratory compromise,

e
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Table !. Inclusion and exclusion criteria

Male and female volunteers
Age 4075 years

Inclusion criteria

FEV, <60% and >40% predicted normal (COPD subjects)®

FEV /FVC% of <70% (COPD subjects)

FEV, >80% predicted normal (normal subjects)

FEV,/FVC >70% (normal subjects)
Body mass index (BMI) >35 kg/m?
Breathless at rest

Ischaemic heart disease

Exclusion criteria

Blood pressure >160/95 mmHg, heart rate >95 beats/min
Recent COPD exacerbation requiring hospital admission®
Hospital Anxiety and Depression scale score >10 in anxiety or depression or combined score >16°

Psychiatric history or epilepsy

Lung cancer or other clinically significant co-morbidity

Fentanyl, sildenafil and cannabis use

Cannabis, ethanol or peppermint oil allergyd

Hepatic or renal impairment

Abbreviations: FEV,: forced expiratory volume over | second, FVC: forced vital capacity, COPD: chronic obstructive pulmonary

disease.

2 FEV, and FEV,/FVC values were taken as an average of grade lla and Ilb grading for COPD severity classification from the GOLD

guidelines 2001."7

5 Hospital admission within last 3 months.

¢ Hospital Anxiety and Depression scale.'®

4 Ethanol and peppermint oil are components of Sativex spray.

and this has been previously demonstrated in normal
volunteers.'*"?

The other main active cannabinoid in cannabis
extract is cannabidiol (CBD), not active at CB, recep-
tors, which may mitigate aversive behavioural effects
of THC in humans.'* CBD has anxiolytic properties
in humans. Functional magnetic resonance imaging
has shown CBD attenuated the responses in the amyg-
dala and cingulate cortex to fearful stimuli.”® Thus,
we used a cannabinoid preparation containing an
equivalent amount of cannabidiol as well as THC for
its direct effects and because it may ameliorate THC
effects promoting anxiety.'’

We hypothesized that administration of THC com-
bined with CBD ameliorates breathlessness by inhi-
biting neural activity in the cerebral neuroaxis for
breathlessness without inducing respiratory depres-
sion or anxiety.

Methods

This pilot study was designed as a randomized, dou-
ble blind, placebo-controlled crossover study of
cannabis-based medicinal extract (CBME) on breath-
lessness induced by different loads of carbon dioxide
(CO,) in volunteers (normal subjects) and chronic
obstructive pulmonary disease patients (COPD

subjects). Ethics approval was granted from Riverside
Research Ethics Committee (RREC), UK.

Subjects and screening

Recruitment was via advertisement or outpatient
COPD clinics, followed by written informed consent.
Lung function tests were available for COPD sub-
jects. In normal subjects, forced expiratory volume
over 1 second (FEV,) and forced vital capacity (FVC)
was measured.

Moderate severity COPD subjects were recruited
with no breathlessness at rest. All subjects had a full
history, examination and a 12-lead electrocardiogram
(ECG). Exclusion and inclusion criteria are shown in
Table 1.

Measurements

Subjects breathed through a mouth piece connected to
a two-way valve (Hans Rudolph), with expired ait-
flow measured using a Fleisch number 2 pneumotach-
ometer with a differential pressure transducer (MP 45
+ 2 c¢cm H,0, Validyne, Northridge, California,
USA). Expired gas was sampled from the connection
between the mouthpiece and the two-way valve from
which a continuous record of inspired and expired
CO, was measured with a rapid response CO; meter

Dovmloaded from crd.sagepub.com at MORRISTOWN MEMORIAL HOSPITAL on September 6, 2616
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(Smith Medical PM Inc, Wisconsin, USA). All
signals were recorded on a digital computer via an
analogue-to-digital interface (model 1401 Plus,
Cambridge Electronic Design, Cambridge, UK).
Digital signals were then analyzed by the software
Spike 2, Cambridge Electronic Design. This gave a
continuous record of inspired CO; tension (PiCO,),
end-tidal PCO, (PoCO,), minute ventilation (MV),
tidal volume (Vt) and respiratory rate (RR). The ECG
and arterial oxygen saturation (via pulse oximetry)
were continuously monitored. Blood pressure and
heart rate were recorded intermittently throughout the
course of the study days.

Breathlessness measurements

Subjects were asked to quantify their sensation of
breathlessness by relating it to their experience of
breathlessness during exercise. Subjects were asked
to ‘please rate your breathlessness’ every 30 seconds
whilst connected to breathing system.

Breathlessness rating was measured with two vali-
dated scales, a verbal rating scale (VRS) and a visual
analogue scale (VAS).G‘”"20 The VRS was used with
seven divisions of breathlessness from mild to severe.
The VAS was used as an unmarked 10 cm line
anchored at one end with ‘not at all breathless’ and
at the other by ‘extremely breathless.” As subjects
were breathing CO, through a mouth-picce, subjects
used finger-operated potentiometers to illuminate a
light along the VRS and VAS scales at the location
that best indicated their degree of breathlessness.

Immediately after each test, subjects picked one or
more phrases to indicate which of these were applica-
ble to their breathlessness. The list of nine phrases
was derived from Lansing et al.'” and included air
hunger (AH) descriptors and breathing work/effort
(WE) descriptors, see Table 2.

CO, administration

Breathlessness was induced by administration of an
inhaled CO, load using the Fenn and Craig tech-
nique.?' Subjects inspired room air from a wide bore
tube (diameter 3.5 cm and length 60 cm) to which
varying CO, loads (mL,min'l) were added using a gas
containing 79% CO, and 21% oxygen. The CO; loads
used were determined from a rotameter (Cole-Parma
Instrument Company, Vernon Hills, Illinois, USA).
The loads used for each subject as determined on the
pre-test days (see later) varied, but for each subject
the same loads, identified as low, moderate and high,

Table 2. Respiratory descriptors

Air hunger (AH)
descriptors

| felt the urge to breathe
| had hunger for more air
| felt like when | hold my breath
My breathing required more
effort
| felt my breaths were larger
My breathing felt like when
| exercise
My breaths felt too small
My breaths felt too large
| was short of breath

World/effort (WE)

descriptors

Contradictory® phrases

Non-specific phraseb

2 A contradictory pair of phrases were used to the judge reliability
of individual selections.

® This phrase was included in the list, but was not analyzed with
the AH or WE descriptors since the term is not specific to either.

were repeated for the tests after the drug/placebo was
administered.

Anxiety and arousal state

CBME can cause alterations in the level of arousal
and anxiety and thus influence breathlessness rat-
ing.'® To investigate this possibility, the Speilberger
anxiety state?*?® and the Thayer activation/de-
activation scores®* were recorded during tests.

Protocol

Pre-test days. Subjects attended at least two pre-test
practice sessions 7 to 10 days apart to familiarize
them with breathing through the mouthpiece, CO,
breathing and breathlessness ratings. When familiar
with the equipment, the CO; load was increased until
moderate to severe breathlessness was clearly
reported; identified as the highest load (H). Then, in
order to determine the relationship between CO; load,
breathlessness and ventilation, two lower levels of
load were chosen at about two-thirds (M, moderate
load) and one third (L, low load) that of the highest
load. The subjects were told which CO> load they
were receiving.

Test days. Subjects attended at 09:00 hours after a light
breakfast on two separate test days at least a week
apart. Air (O) and CO, loads (L, M and H) were then
presented in random order without verbal identifica-
tion. Each load test period lasted 7 minutes and was
separated by 5 minutes of breathing air so that the
CO, load had been cleared prior to the next load deliv-
ery. Steady state measures of ventilation and breath-
lessness were determined from the last 2 minutes of

Downloaded from crd.sagepub.com at MORRISTOWN MEMORIAL HOSPITAL on September 6, 2016
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Respitatory descriptor
selections

Respiratory descrplor
selections

drug or placebo
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Figure |. Diagrammatic illustration of test day protocol.
O: air breathing, L: low CO, load breathing, M: medium
CO, load breathing, H: high CO, load breathing.

cach test period. The protocol for the test days is
shown in Figure 1.

Throughout the day, a record of symptoms and
signs of intoxication was kept. Food was kept to a
minimum, but a small meal break was required after
administration of drug/placebo. Subjects returned
home with a carer about 4 hours after the last dose
of drug/placebo, provided assessment of their cogni-
tive and physical state was satisfactory.

Drug dosage and administration. The CBME (Sati-
vex@®@) and its placebo (GW Pharmaceuticals, Porton
Down Science Park, Salisbury, Wiltshire, UK) were
supplied as a sublingual spray. After computer-
generated randomization, double blinding was con-
ducted through GW Pharmaceuticals.

The maximum single dose was four sprays. One
spray contained 2.7 mg THC and 2.5 mg of CBD.
Each spray was separated by a 20—-30 minutes pause
in order to observe for intoxication. If this occurred,
no further sprays were given. The final measurements
were made 2 hours after the last spray.

Data analysis

Ventilatory parameters, VRS and VAS scores were
not normally distributed and were therefore treated
as non-parametric data, with data presented as med-
ians. The mean change in medians was determined
from the individual change in medians. For paired
samples, the Wilcoxon signed rank test was used, and
for unpaired samples, the Wilcoxon Mann-Whitney
rank sum test using SPSS15 software. The level of
statistical significance was accepted at p < 0.05.

CO, sensitivity. The relationship between MV, VAS,
VRS and P,CO, was determined by normal linear

regression analysis at four data points; air breathing,
Jow, medium and high CO, inhalation. From the
regression equation obtained, the slope and position
of the CO, response was determined.

Analysis of respiratory descriptor selections. The quality
of CO,-related breathlessness was compared between
patients and controls in the following way. For each
subject, a descriptor was counted as chosen if the sub-
ject picked it following the M or H CO, load, both
during the pre-placebo session and during the pre-
drug session. Individual tallies for the air hunger clus-
ter (AH) and for the WE cluster were summed and the
total tallies for AH and for WE were compared
between COPD and normal subjects. Fisher’s exact
test was used to determine statistical significance.
To test whether changes after drug and placebo were
statistically significant, AH and WE clusters were
counted as picked for individual subjects if they
selected two of the three descriptors. A significant
drug effect was determined separately for COPD and
normal subjects using the McNemar test.

Results

A total of 224 normal and 68 COPD subjects
expressed interest in the study. On screening, 25 sub-
jects fulfilled the inclusion criteria and were prepared
or able to meet the time required for completion of the
study; only 11 of 25 satisfactorily completed pre-test
measurements. Of the 11, there were six normal and
five COPD subjects; then one normal and one COPD
subject dropped out.

Demographics

Subject demographics are shown in Table 3.

Active drug administration

At the request of our ethics committee, only 1 spray
was given in the first two COPD subjects for safety.
Summary of drug administration is shown in Table 4.

Anxiety and alertness

There was no difference in the Speilberger anxiety
state and Thayer activation/de-activation scores in
normal and COPD subjects, before and after CO,
administration and before and after drug or placebo
administration.
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Table 3. Patient demographics

Table 4. Active drug administration®

Age BMI FEV, FEV,/FVC Normal Active drug

(years) Sex (kg/m”) (% predicted) (%) subjects sprays Day of administration
Cl 66 M 23.6 2.08 (58.6) 46 ] 3 I
C2 67 F 28.1 1.49 (51.9) 56 2 4 2
C3 68 F 23.1 1.32 (56.9) 43 3 4 2
C4 67 ™M 274 [.90 (52.2) 36 4 4 I

5 4 |

NI 59 M 22.8 2.90 (81.5) 73 . i . )
N2 5 M 296 3.80 (98.7) 84 COPD subjects  Active drug Day of Administration
N3 55 M 24.8 3.85 (95.1) 77 Sprays
N4 67 F 23.9 2.50 (113.1) 70 | | 2
N5 59 M 27.3 3.45 (88.7) 78 2 | |
Abbreviations: BMI: body mass index, C: COPD subject, FEV : i § 3

forced expiratory volume over | second, FVC: forced vital capac-
ity, N: normal subject, M: Male, F: female.

Resting P.,CO,

We observed no increase in the P.,CO, breathing air
before each CO, load on both test days pre and post
drug or placebo. Thus, there was no evidence of
CO, retention between CO, loads with a S-minute
break of breathing air.

Ventilation and breathlessness

Table 4 records the MV, PetCO, and VAS before and
after placebo or drug.

For clarity, only three variables have been included
in Table 4. Respiratory rate, Vt and VRS are consid-
ered in text below. Results are expressed as medians
and changes from baseline median with 25th and
75th percentiles.

Ventilation and breathlessness pre placebo and drug.
Consistent increases in MV, Pet CO, and VAS with
inhaled CO, are shown in Table 5. There was no sta-
tistically significant difference in these three variables
before placebo and drug. This was also true for Vt, RR
and VRS.

Ventilation and breathlessness post placebo and drug. The
changes in P.,,CO,, MV and VAS following placebo
and drug are shown in Table 4. There were consistent
rises in the medians and 25th percentiles for P, CO,
after placebo and drug; only three of the eight individ-
ual rises in medians after placebo and drug were sta-
tistically significant. However, when the results of air
and CO, breathing were combined, the rise in P, CO,
after placebo and drug were highly significantly

Abbreviation: C: COPD subject.
? Table shows number of active sprays of cannabinoid-containing
drug administered to subjects and on which test day they receivedit.

different (p < 0.001).There were no consistent
changes in MV and VAS. The 75% percentiles of
MV fell after placebo and drug and the median
decreased with medium and high inspired CO,. These
changes in MV suggest, although not statistically sig-
nificant, that they could be responsible for the rise in
P.CO,.There was no significant difference between
the changes in P,,CO,, MV, VAS, Vt, RR and VRS
after placebo compared with those after drug, that is
there was no drug effect.

Effect of cannabinoids on respiratory descriptor
selection

Normal subjects selected two of the three respiratory
descriptors comprising the AH cluster and all three
respiratory descriptors comprising the WE cluster,
with a frequency of greater than 75%, to describe their
breathlessness during CO, loaded runs before any
drug or placebo administration. COPD subjects made
similar choices but with a lower frequency of the first
and third WE descriptors (see Figure 2).

In all subjects, there was no change in the selection
of AH and WE descriptors between before and after
placebo. In normal subjects, there was also no change
in selection frequency before and after drug. In con-
trast, all COPD subjects made a change in their choice
of descriptors, leading to a lower selection frequency
of AH and higher selection frequency of WE descrip-
tors following cannabinoids (see Figure 3). Because
of the small number of subjects, these changes failed
to reach statistical significance.

Downloaded from crd.sagepub.com at MORRISTOWN MEMORIAL HOSPITAL on September 6, 2016




14

Chronic Respiratory Disease 8(2)

Table 5. MV, PetCO, and VAS before and after placebo or drug at zero, low, medium and high CO, load breathing®

Pre placebo
Median

Post placebo
Change in medians

Post drug
Change in medians

Pre drug
Median

CO;, load (25%, 75%) (25%, 75%) (25%, 75%) (25%, 75%)
PetCO, (ikPa) 0 5.00 (4.55,5.46)  0.13 (0.27, 0.00) 5.01 (472, 540)  025° (0.31, 0.00)
L 620 (547, 699) 000 (0251,000) 591 (5.24,7.04)  0.08(0.56, ~0.15)
M 665 (5.65,7.65)  008°(028, —0.04)  6.15(581,7.51)  023(037, ~0.08)
H 697 (588, 845)  0.13 (024, —0.04) 669 (5.97,787) 025" (0.33,0.00)
MV (L/min) 0 9.6 (6.0, 12.1) 04 (1.6, —1.2) 108 (69, 13.1)  —0.1 (1.7, —14)
L 17.7 (16.0, 22.5) 0.6 (2.7, —2.4) 19.7 (17.8, 24.5) 05 (0.7, —1.7)
M 268 (212,29.1)  —1.2 (04, -2.1) 246 (217,283) 03 (2.2, —4.0)
H 298 (236,340) —08 (0.1, —1.9) 315 (233,342)  -20 (22, —48)
VAS (cm) 0 0.0 (0.0, 0.5) 0.0 (0.0, —0.4) 0.0 (0.0, 2.6) 0.0 (0.0, —0.5)
L 0.7 (0.4, 2.3) 0.1 (05, —0.2) 0.9 (0.6, 2.6) 0.0 (0.0, —0.6)
M 1.8 (1.0, 42) 0.2 (0.8, ~0.5) 25 (1.1, 3.4) 0.5 (0.2, 1.1
H 45 (2.0, 5.8) 0.1 (1.3, —0.9) 3.9 (1.6, 4.3) 0.6 (1.4, —0.3)

Abbreviations: O: air breathing, L: low, M: medium and H: high load of inspired COy, PetCO,: end-tidal PCO,, MV: minute ventilation,

VAS: visual analogue scale.

2 The medians and change in medians (with their 25th and 75th percentiles of the inter-quartile range in brackets) pre and post
placebo and drug for P,,.CO,, MV and VAS. The mean (SD) of the loads (mL/min) were 0 = no foad, L = 963 (292), M = 1424 (304) and

H = 1881 (384).
b Statistically significant p < 0.05.

Sclection frequency (%)
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1 felt my breaths were larger ::‘———-J
My breathing required more effort e s cluster

My hreathing felt Tike when Fexercise oo

Figure 2. Quality of breathlessness associated with
CO,-loaded breathing. The frequency of selecting the
descriptors making up the air hunger (AH) cluster and the
work/effort (WE) cluster in four patients (closed bars) and
five normal subjects (open bars) to describe the breathless-
ness experienced during CO, loaded breathing periods
prior to any drug or placebo administrations. Descriptor
choices pertaining only to moderate or high CO, loads are
included in the selection tallies. Individual bars represent
total selection frequency for the group expressed as per-
centage of highest possible selection frequency. Anarbitrary
threshold of 75% is indicated to identify a high selection
frequency.

CO, sensitivity

There was no change in the slopes of the CO; sensi-
tivity curves except for one COPD subject; there was
no respiratory failure in this subject as their P CO,
breathing air remained within the normal range. In 3
of the normal subjects, there was a small shift in the
curve to the right (see supplemental data).

Adverse events and missing data

There were four adverse events, and after the study,
cardiac investigations were performed as indicated.

Intoxication. One normal subject received four active
sprays; 2 hours after the last spray, the subject was too
drowsy to proceed, thus measurements after drug are
missing. Another COPD subject received two active
sprays after which mild intoxication developed so that
during the High CO, load, the subject became con-
fused and was unable to rate their breathlessness.

Cardiac dysrhythmias. One of the COPD subjects,
after only one active spray, developed Wenckebach
block phenomenon (Mobitz type 1) during the final
CO, load breathing. There was no cardiovascular
impairment so measurements were completed.
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Figure 3. Effect of cannabinoids and placebo on breathlessness quality. Change in pooled selection frequency of the three
descriptors comprising the air hunger (AH) cluster and the change in pooled selection frequency of the three descriptors
comprising the work/effort (WE) cluster following cannabinoid administration (closed circles) and placebo administration
(open circles) shown separately for COPD patients, hormal subjects and all subjects combined.

The dysthythmia spontaneously terminated after
completion of the test. At a subsequent 24-hour ambula-
tory ECG, no bradycardia or heart block occurred.

A second COPD subject who received three active
sprays showed four beats of ventricular tachycardia
during air breathing and medium CO; load breathing.
No further CO, was given so measurements at low
and high loads are missing. A 24-hour ambulatory
ECG revealed isolated multifocal ventricular ecto-
pics, ventricular bigeminy and several couplets, but
no sustained ventricular tachycardia.

Discussion

We have shown that our method for producing breath-
lessness with CO, inhalation is reproducible and cred-
ible in normal and COPD subjects. Over a week, the
control values were reproducible and allowed a direct
comparison of the effects of placebo with that of
CBME. We found no significant effect of CBME
on ventilation, P CO,, sensitivity to CO, and breath-
lessness in response to inhaled CO,_ Interestingly, we
found no changes in anxiety or arousal levels. How-
ever, although our original hypothesis that CBME
would reduce breathlessness was not confirmed,
our analysis of respiratory descriptors suggests

amelioration of the unpleasantness of breathlessness
in COPD subjects.

Other clinical trials of cannabinoids in patients
with lung disease are scarce. A brief dose escalation
and safety study in breathless COPD patients reported
improvement in breathlessness with CBME using
VAS scores.”

Recruitment

We encountered considerable difficulties in recruiting
subjects. Primarily this was due to co-morbidity, but
also the time commitment was demanding. Initial
recruiting advertisement did not include details that
the drug to be investigated was cannabis extract, as
we did not want to attract regular cannabis users.
On screening for recruitment, we disclosed that the
drug was cannabis extract and a few subjects declined
for this reason. On pre-testing, some subjects’ breath-
ing became unstable or they were unable to provide
consistent breathlessness ratings.

CO; sensitivity

Although there was no statistically significant change
in CO, sensitivity during the study, there was a con-
sistent drug-independent rise in P,CO, during the
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day, which was statistically significant. This increase
is consistent with the findings of Spengler et al., 2000,
who found an endogenous circadian rhythm of
respiratory control in humans.?®

In previous studies on the ventilatory response to
CO, in normal subjects after THC (oral doses up to
22.5 mg), no change in slope was observed, but there
was a shift in intercept to the right, that is reduction in
ventilatory response to CO, ™' This is in agreement
with our results as the same change occurred in six of
the eight subjects.

CBME administration and adverse events

The time course of the absorption of orally adminis-
tered THC and CBD varies between subjects. How-
ever, on the basis of unpublished data of blood
levels and clinical observations after sublingual
CBME, it was anticipated that therapeutic levels
would be reached at 2 hours (Personal correspondence
with Dr Philip Robson Medical Director GW Pharma-
ceuticals, 2006), thus we tested our second set of CO,
loads at that time.

After unblinding, we identified that intoxication
and cardiac dysrhythmias occurred in relation to
active drug administration. In order to attempt to pre-
vent adverse events, sprays were given at 20 minutes
intervals and administration stopped if intoxication
appeared. In retrospect, these measures were inade-
quate. Not all subjects required the full dose prior to
the onset of mild intoxication. In fact, one of the
COPD subjects allocated to have only one spray
described intoxication and no further sprays would
have been administered even if desired.

Studies of cannabinoids in humans have not shown
any life-threatening adverse cardiac events in subjects
without cardiac disease.''”’ We consider that the
results of our trial are in accord with CBME being
safe because the adverse effects may have been
related to acute single dose administration that was
part of our study design but is not recommended in
clinical practice. Unwanted adverse effects can be
avoided or reduced by small doses with gradual incre-
ments over weeks rather than as a single administra-
tion. In this study, we considered that prolonged
administration might lead to inconsistent baseline
results. It is probable that we encountered more
adverse events than would have occurred in clinical
practice, but we consider that we used an effective
dosage regimen for the study.

Respiratory descriptors

Recent evidence suggests that AH is the dominant
component of breathlessness in COPD patients?® and
is a more unpleasant component than WE.*” In the
current study, the instructions for VAS and VRS rat-
ings of breathlessness required subjects to only con-
sider the intensity of sensation irrespective of the
constituent components or its ‘unpleasantness.” Our
analysis of the respiratory descriptor selections,
although preliminary, does suggest that the experi-
ence of breathlessness in COPD subjects shifts away
from AH to that of WE after cannabinoids. Thus, a
reduction in unpleasantness of breathlessness by
CBME cannot be excluded from the absence of a
change in VAS or VRS ratings in the current study.

Since the start of this study, there has been consid-
erable development in the use of respiratory descrip-
tors that take into account the multiple components
of dyspnoea namely intensity, quality and emotional
response.’” It is anticipated that the specific selection
of descriptors to assess the quality and emotional
components of dyspnoeazg‘31 will make the evaluation
of dyspnoea more comprehensive and consistent than
that of the present study.

How can we explain the discrepancy in the results
between COPD subjects and normal subjects with
regard to changes in respiratory descriptor selections
after cannabinoid administration? The increase in the
sense of WE in the COPD subjects was due predomi-
nantly to an increase in selection of ‘I felt my breaths
were larger.” The patients may have perceived rela-
tively larger breaths after cannabinoids as a result of
changes in airway resistance. Cannabinoids are
known to reduce airways resistance specially when
administered by inhalation,®” but a small and incon-
sistent effect has also been reported with oral doses.**
No such effect will be expected in normal subjects as
they already have a low airways resistance at bascline.

With regard to the reduced sense of AH after can-
nabinoids, the chronic experience of high levels of
AH in the patients may make them more sensitive
to a change in AH than the normal subjects. Further-
more, the patients’ ventilation may have been limited
as a consequence of their pathology, giving them a
greater sense of AH for a given CO, load. The same
breathlessness stimulus in the healthy subjects may
not have generated enough of a sense of AH for an
appreciable relief to be manifested by the cannabinoid
treatment. These are speculative explanations that
need to be explored further.
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Method for producing laboratory-based
dyspnoea

The induction of breathlessness with CO,, which
allows a free breathing response, as used in the pres-
ent study, is not the best method for eliciting AH as it
increases WE at the same time. If air hunger is the
dominant component of breathlessness in patients
with COPD, then the conclusion from our study is that
a more appropriate stimulus is required. This can be
achieved by using a breathing circuit that limits the
ventilatory response to CO,, a potent stimulus of air
hunger.”

Conclusions

We have demonstrated a lack of effect of cannabi-
noids on simulated breathlessness using CO, loads
in normal and COPD subjects when its intensity is
rated on unidimensional VAS or VRS scales. How-
ever, we have shown that breathlessness descriptors
may detect an amelioration of the unpleasantness of
breathlessness by cannabinoids. To our knowledge,
this is the first time that respiratory descriptors have
been used to assess the unpleasantness of breathless-
ness in COPD subjects after a drug administration.
We predict that a stimulus more specific for air hun-
ger may demonstrate cannabinoid modulation of the
unpleasantness of breathlessness.

This study reports the difficulties of cannabinoid
administration in humans using one of the present
generation of drugs and provides safety data under
controlled conditions. This clinical study contributes
to the choice of methodology for the assessment of
drug therapy for breathlessness in patients with
COPD.
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(203) 739-8330

fax (203) 739-8931

Date: 07/29/2016

Chief Complaint
Chief Complaints
* Visit For: Follow-up Exam

History of Present lliness

comes to the office today for chronic obstructive pulmonary disease The patient states he
has been stable since the last visit.
Supplemental O2: 3lpm LPM
Interval Events: Dyspnea on exertion, improved with morphine. Not considered for transplant program unless he is
able to come off opiates completely, which he is not willing to do because that would adversely affect his quality of
life too much, he finds the remote possibility of a transplant to not be worth the loss of quality of likfe from stopping
morphine. Compliant with all treatment as prescribed. Explored medical marihuana, but he couldn't get it
prescribed. Denies coughing, wheezing, chest tightness and hemoptysis. Shortness of breath and reduced
exercise tolerance is stable.

Additionai History:

Very severe COPD. FEV1 25%pred, RV/TLC 58%, DLCO 28%pred, KCO 41%pred.
Mild difatation of RV, LV diastolic dysfunction. Normal RVSP.

Chronic hypoxemic respiratory failure on home 02 24/7.

Dyspnea on exertion functional class 3-4.

He completed the pulmonary rehabilitation program.

Considering maintenance program.

Remains on prednisone, difficult to wean, currently taking 10 mg daily.

Albuterol neb prn, budesonide 0.5 mg neb BID, Daliresp 500 mcg po daily, Perforomist 20 meg neb BID, Spiriva.
He uses alprazolam for anxiety and Ambien CR for insomnia.

Uses oxygen 24/7 with excellent compliance.

Using morphine prn for dyspnea, up to 4 doses daily.

No complaints of side effects.
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Review of Systems

General; appetite not decreased, no chills, not feeling tired, no fever and no recent weight change.

Eyes: no blurred vision and no diplopia.

ENT: no hoarseness, no sore throat, no hearing loss, no postnasal drip and no sinus pressure.
Cardiovascular: no chest pain, no lower extremity edema and no palpitations.

Respiratory: shortness of breath, but not coughing up sputum, no difficulty breathing at night, no cough, no
hemoptysis, no wheezing and no orthopnea.

Gastrointestinal: no abdominal pain, no vomiting, no diarrhea, no nausea and no constipation.
Genitourinary: was increased, but no dysuria.

Integumentary: no rash:, no skin lump, no itching and no tendency for easy bruising.

Musculoskeletal: no arthritis, no joint swelling, no joint pain and no muscle pain.

Psychiatric: anxiety, but no depression.

Endocrine: no thyroid problems and no polydipsia.

Neurological: no dizziness, no feelings of weakness, no parathesia, no headache, no hyperthesia and no seizure
disorder.

Sleep: insomnia, but no snoring, no sleep apnea, the legs do not feel restless, no daytime somnolence, no
sleepwalking and no talking while asleep.

Active Problems
Problems
» Anemia (285.9) (D64.9)
« Anxiety about health (300.09) (F41.8)
« Arteriosclerosis of coronary artery (414.00) (125.10)
e Carotid artery disease (447.9) (177.9)
« Chronic obstructive pulmonary disease {496) (J44.9)
« Dyspnea (786.09) (R06.00)
« Esophageal reflux (530.81) (K21.9)
» Former smoker (V15.82) (Z87.891)
« Hepatitis B immune (V49.89) (Z78.9)
« Hypercholesterolemia (272.0) (E78.0)
« Hyperglycemia, drug-induced (790.29,E980.5) (R73.9)
« Hypertension (401.9) (110)
» Hypoxia (799.02) (R09.02)
« Inhibited sexual excitement (302.72) (F52.8)
« Insomnia (780.52) (G47.00)
o Lumbar herniated disc (722.10) (M51.26)
« Obesity (278.00) (E66.9)
« Pain in joint of right shoulder (719.41) (M25.511)
« Pre-operative exam (V72.84) (Z01.818)
» Pre-operative examination (V72.84) (Z01.818)
« Shortness of breath at rest (786.05) (R06.02)
« VVitamin d deficiency (268.9) (E55.9)

Past Medical History
Problems
« History of acute bronchitis (V12.69) (287.09)
« History of acute pancreatitis (V12.79) (Z87.19)
« History of candidiasis of mouth (V12.09) (Z86.19)
« History of chest pain (V13.89) (Z87.898)
¢ History of colonic polyps (V12.72) (Z86.010)
« History of depression (V11.8) (Z86.59)
« History of myocardial infarction (412) (125.2)
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o History of pulmonary emphysema (V12.69) (287.09)

e History of sleep apnea (V13.89) (Z87.09)

o History of tinea corporis (V12.09) (286.19)

o History of upper respiratory infection (V12.09) (287.09)
 Hypertension (401.9) (110)

Surgical History
Problems
¢ History of Complete Colonoscopy
« History of Dental Surgery
o History of Elective Circumgcision
o History of PTCA
o History of Surgery
e History of Tonsillectomy

Family History
Mother
« Family history of colon cancer (V16.0) (Z80.0)
Father
o Family history of coronary arteriosclerosis (V17.3) (282.49)
Sister
« Family history of Deceased
« Family history of malignant neoplasm of thyroid (V16.8) (£80.8)
Family History
« Family history of Coronary Artery Disease (V17.49)
« Denied: Family history of diabetes mellitus

Social History
Problems
« Former smoker (V15.82) (Z87.891)
« Uses marijuana (305.20) (F12.90)
« Wine Consumption (1 Glasses/Day)

Current Meds

« Albuterol Sulfate (2.5 MG/3ML) 0.083% Inhalation Nebulization Solution; USE 1 UNIT
DOSE EVERY 4-6 HOURS AS NEEDED FOR WHEEZING ;
Therapy: 23Apr2014 to (Evaluate:12Jan2017) Requested for: 18Jan2016,; Last
Rx:18Jan2016 Ordered

« ALPRAZolam 0.5 MG Oral Tablet; TAKE 1 TABLET TWICE DAILY;
Therapy: 17Sep2015 to (Evaluate:29Jul2016) Requested for: 29Jun2016; Last
Rx:29Jun2016 Ordered

o Aspirin Low Dose 81 MG TABS; TAKE 1 TABLET DAILY;
Therapy: (Recorded:01Apr2016) to Recorded

« Atorvastatin Calcium 80 MG Oral Tablet; TAKE 1 TABLET AT BEDTIME;
Therapy: 18Jul2014 to (Evaluate:23Jan2017) Requested for: 29Jan2016; Last
Rx:29Jan2016 Ordered

« Budesonide 0.5 MG/2ML Inhalation Suspension; USE 1 UNIT DOSE VIA NEBULIZER
TWO TIMES A DAY;
Therapy: 12Dec2014 to (Evaluate:12Jan2017) Requested for: 18Jan2016; Last
Rx:18Jan2016 Ordered

« Chiorthalidone 25 MG Oral Tablet; TAKE 1 TABLET ONCE DAILY;

Therapy: 22Feb2013 to (Evaluate:23Jan2017) Requested for: 29Jan2016; Last
Rx:29Jan2016 Ordered

« Combivent Respimat AERS;
Therapy: (Recorded:220¢t2015) to Recorded
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e CoQ-10 100 MG Oral Capsule; TAKE AS DIRECTED,;
Therapy: (Recorded:18Mar2014) to Recorded

e Daliresp 500 MCG Oral Tablet; TAKE 1 TABLET DAILY AS DIRECTED,;
Therapy: 17Aug2015 to (Evaluate:12Jan2017) Requested for: 18Jan2016; Last
Rx:18Jan2016 Ordered

e Fish Oil 1000 MG Oral Capsule; TAKE 2 CAPSULE DAILY;
Therapy: (Recorded:19Dec2014) to Recorded

e Lisinopril 20 MG Oral Tablet; TAKE 1 TABLET DAILY;
Therapy: 03Jul2013 to (Evaluate:23Jan2017) Requested for: 28Jan2016; Last
Rx:29Jan2016 Ordered

¢ Morphine Sulfate 10 MG/5ML Oral Solution; TAKE 2.5 ML 4 times daily PRN dyspnea,
Therapy: 24Nov2015 to (Evaluate:19Aug2016); Last Rx:20Jul2016 Ordered

o Multi Complete Oral Capsule; TAKE 1 CAPSULE DAILY;
Therapy: (Recorded:19Dec2014) to Recorded

o Nebulizer Device; USE AS DIRECTED,;
Therapy: 23Apr2014 to (Last Rx:23Apr2014) Ordered

« PEG 3350/Electrolytes 240 GM Oral Solution Reconstituted; TAKE AS DIRECTED,;
Therapy: 31May2016 to (Last Rx:31May2016) Requested for: 31May2016 Ordered

e Perforomist 20 MCG/2ML Inhalation Nebulization Solution; USE 1 VIAL IN NEBULIZER
EVERY 12 HOURS;
Therapy: 12Dec2014 to (Evaluate:12Jan2017) Requested for: 18Jan2016; Last
Rx:18Jan2016 Ordered

» PredniSONE 10 MG Oral Tablet; TAKE AS DIRECTED Requested for; 13Jan2016; Last
Rx:13Jan2018 Ordered

« ProAir HFA 108 (90 Base) MCG/ACT Inhalation Aerosol Solution; INHALE 1-2 PUFFS
EVERY 4-6 HOURS AS NEEDED AND AS DIRECTED;
Therapy: 13Jan2016 to (Evaluate:12Jan2017) Requested for: 18Jan2016; Last
Rx:18Jan2016 Ordered

« Probiotic CAPS; TAKE 1 CAPSULE DAILY;
Therapy: (Recorded:19Dec2014) to Recorded

« Proventil HFA 108 (90 Base) MCG/ACT Inhalation Aerosol Solution; INHALE 2 PUFFS
EVERY 4 HOURS AS NEEDED;
Therapy: 23Apr2014 to (Evaluate:230ct2016) Requested for: 280¢t2015; Last
Rx:290ct2015 Ordered

* Spiriva Respimat 2.5 MCG/ACT Inhalation Aerosol Solution; INHALE 2 PUFFS ONCE
DAILY;
Therapy: 13Jan2016 to (Evaluate:12Jan2017) Requested for: 18Jan2016; Last
Rx:18Jan2016 Ordered

s Turmeric Curcumin Oral Capsule; TAKE 1 CAPSULE DAILY;
Therapy: 07Jan2015 to Recorded

« Vitamin D 1000 UNIT Oral Tablet; TAKE 1 TABLET DAILY;
Therapy: 07Jan2015 to Recorded

« Zolpidem Tartrate ER 12.5 MG Oral Tablet Extended Release; TAKE 1 TABLET AT
BEDTIME;
Therapy: 17Sep2015 to (Last Rx:14Jui2016) Ordered

The patient's medication list was reconciled via patient verbal report and patient medication list
Allergies

Medication

¢ No Known Drug Allergies

Vitals
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Primary Care [Data Includes: Current Encounter]

| Recorded: 29Jul2016 |
U 09:10AM
Height 5t 10 in
Weight 2251
BMI Calculated] ~ 32.28
‘giéulated 2.19
Systoic 122, LUE, Sitting
Diastolic 80, LUE, Sitting
Heart Rate 111 | ;
Respiration 18 %
O2Saturation | 94,RA ;
Fic2 . SL/min, RA

Physical Exam

Constitutional General appearance: No acute distress, well appearing and well nourished.

Head and Face Head and face: Normal.

Ears, Nose, Mouth, and Throat External inspection of ears and nose: Normal. , Lips, teeth, and gums: Normal,
good dentition. , Oropharynx: Normal with no erythema, edema, exudate or lesions.

Neck Neck: Supple, symmetric, trachea midline, no masses. , Thyroid: Normal, no thyromegaly. , Jugular veins:
Normal.

Pulmonary Normal chest appearance, with normal respiratory effort. , Percussion of chest: Normal. , Palpation of
chest: Normal. , Auscultation of lungs: Clear to auscultation. decreased breath sounds.

Cardiovascular Auscultation of heart: Normal rate and rhythm, no murmurs. , Pedal pulses: 2+ bilaterally.

, Examination of extremities for edema and/or varicosities: Normal.

Lymphatic Palpation of lymph nodes in neck: No lymphadenopathy.

Musculoskeletal Gait and station: Normal. , Digits, Nails and Limbs are Normal.

Skin Skin and subcutaneous tissue: Normal without rashes or lesions on visualized skin.

Psychiatric Orientation to person, place and time: Normal. , Mood and affect: Normal.

Assessment
Assessed
« Chronic obstructive pulmonary disease (496) (J44.9)
e Former smoker (V15.82) (Z87.891)
» Hypoxia (799.02) (R09.02)
» Obesity (278.00) (E66.9)
« Dyspnea (786.09) (R06.00)

Plan
Anxiety about health
¢ Renew: ALPRAZolam 0.5 MG Oral Tablet; TAKE 1 TABLET TWICE DAILY
Chronic obstructive pulmonary disease
e Follow-up visit in 6 months Outpatient Follow-up Status: Need Information - Required
information Requested for; 29Jul2016

Discussion/Summary

Very severe COPD with significant exercise limitation from dyspnea, stable on current regimen, using morphine
elixir 4 times daily with excellent result. Unable to enroll for lung transplant program due to opiate therapy, he was
too uncomfortable from dyspnea when he tried to reduce morphine dose (he never developed withdrawal
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symptoms); exploring edible medical marihuana options to treat dyspnea, but has so far been unable to get a
prescription. Continue current regimen, follow up in 6 months, earlier as needed for acute symptoms. Continue
exercise program at home, consider maintenance therapy at pulm rehab, weight loss.

The following was discussed with the patient and patient's family. The patient and patient's family verbalized
understanding of:.

Counseling Topics: diagnostic results, instructions for management, risk factor reductions, prognosis, patient and
family education, risks and benefits of treatment options, importance of compliance with treatment and potential
side effects of prescribed treatment. On this date | have reviewed this patient’s record(s) in the Connecticut
Prescription Monitoring and Reporting System, and based on the information contained therein, | find no evidence
of misuse, diversion, or abuse of controlled substances Schedule II-IV.

* Amended By: ||| GGG 20 2016 11:50 Am EsT
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Pulmonary Medicine

Western Connecticut Medical Group
Pulmonary and Sleep Specialists, Danbury
33 Germantown Rd

Danbury, CT 06810

(203) 739-8330

fax (203) 739-8931

Date: 04/15/2016

Chief Complaint
Chief Complaints
e Visit For: Follow-up Exam

History of Present lliness

comes to the office today for chronic obstructive pulmonary disease GOLD stage 4, chronic
hypoxia, severe limitation of activity due to dyspnea. Referred to B&WH for fung transplant evaluation. Comes
today for scheduled visit. The patient states he has been stable since the last visit.
Supplemental O2: 3lpm LPM, Pulse
Interval Events: No interval exacerbations. Denies coughing, wheezing, chest tightness and hemoptysis.
Shortness of breath and reduced exercise tolerance is stable.

Additional History:

Very severe COPD. FEV1 25%pred, RV/TLC 58%, DLCO 28%pred, KCO 41%pred.

Mild dilatation of RV, LV diastolic dysfunction. Normaj RVSP.

Chronic hypoxemic respiratory failure on home 02 24]7.

Dyspnea on exertion functional class 3-4.

He completed the pulmonary rehabilitation program.

Remains on prednisone, unable to wean, currently taking a total of 20 mg daily in two doses.
Albuterol neb prn, budesonide 0.5 mg neb BID, Daliresp 500 mcg po daily, Perforomist 20 mcg neb BID, Spiriva.
He uses alprazolam for anxiety and Ambien CR for insomnia.

Uses oxygen 24/7 with excellent compliance.

Using morphine prn for dyspnea, up to 4 doses daily.

No complaints of side effects.

Started process of transplant evaluation at B&WH.
Needs testing prior to enrollment, produced list of requested tests today.
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Review of Systems

General: appetite not decreased, no chills, not feeling tired, no fever and no recent weight change.

Eyes: no blurred vision and no diplopia.

ENT: no hoarseness, no sore throat, no hearing loss, no postnasal drip and no sinus pressure.
Cardiovascular: no chest pain, no lower extremity edema and no palpitations.

Respiratory: shortness of breath, but not coughing up sputum, no difficulty breathing at night, no cough, no
hemoptysis, no wheezing and no orthopnea.

Gastrointestinal: no abdominal pain, no vomiting, no diarrhea, no nausea and no constipation.
Genitourinary: was increased, but no dysuria.

Integumentary: no rash:, no skin lump, no itching and no tendency for easy bruising.

Musculoskeletal: no arthritis, no joint swelling, no joint pain and no muscle pain.

Psychiatric: anxiety, but no depression.

Endocrine: no thyroid problems and no polydipsia.

Neurological: no dizziness, no feelings of weakness, no parathesia, no headache, no hyperthesia and no seizure
disorder.

Sleep: insomnia, but no snoring, no sleep apnea, the legs do not feel restiess, no daytime somnolence, no
sleepwalking and no talking while asleep.

Active Problems
Problems

e Anemia (285.9) (D64.9)

® Anxiety about health (300.09) (F41.8)

¢ Arteriosclerosis of coronary artery (414.00) (125.10)
¢ Carotid artery disease (447.9) (177.9)

e Chronic obstructive pulmonary disease (496) (J44.9)
» Dyspnea (786.09) (R06.00)

¢ Former smoker (V15.82) (287.891)

¢ Hypercholesterolemia (272.0) (E78.0)

* Hypertension (401.9) (110)

¢ Hypoxia (799.02) (R09.02)

¢ Inhibited sexual excitement (302.72) (F52.8)

¢ Insomnia (780.52) (G47.00)

e Lumbar herniated disc (722.10) (M51.26)

¢ Obesity (278.00) (E66.9)

¢ Oral thrush (112.0) (B37.0)

¢ Pain in joint of right shoulder (719.41) (M25.511)
® Pre-operative exam (V72.84) (Z01.818)

e Shortness of breath at rest (786.05) (R06.02)

e Tinea corporis (110.5) (B35.4)

© URI (upper respiratory infection) (465.9) (J06.9)
¢ Vitamin d deficiency (268.9) (E55.9)

Past Medical History
Problems
o History of acute bronchitis (V12.69) (Z87.09)
¢ History of acute pancreatitis (V12.79) (Z87.19)
e History of chest pain (V13.89) (Z87.898)
¢ History of myocardial infarction (412) (125.2)

Surgical History
Problems

CC:
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e History of Dental Surgery

e History of Elective Circumcision
e History of PTCA

e History of Surgery

Family History
Mother

e Family history of colon cancer (V16.0) (280.0)
Father

® Family history of coronary arteriosclerosis (V17.3) (Z82.49)
Sister

e Family history of Deceased

 Family history of malignant neoplasm of thyroid (V16.8) (Z80.8)
Family History

© Family history of Colon Cancer (V16.0)

e Family history of Coronary Artery Disease (V17.49)

¢ Denied: Family history of diabetes mellitus

Social History
Problems
¢ Former smoker (V15.82) (Z87.891)
© Former smoker (V15.82) (287.891)
¢ Uses marijuana (305.20) (F12.90)
¢ Wine Consumption (1 Glasses/Day)

Current Meds

+ Albuterol Sulfate (2.5 MG/3ML) 0.083% Inhalation Nebulization Solution; USE 1 UNIT
DOSE EVERY 4-6 HOURS AS NEEDED FOR WHEEZING ;
Therapy: 23Apr2014 to (Evaluate:12Jan2017) Requested for; 18Jan2016; Last
Rx:18Jan2016 Ordered

¢ ALPRAZolam 0.5 MG Oral Tablet; TAKE 1 TABLET TWICE DAILY;
Therapy: 17Sep2015 to (Evaluate:04May2016) Requested for: 04Apr2016; Last
Rx:04Apr2016 Ordered

» Aspirin Low Dose 81 MG Oral Tablet; TAKE 1 TABLET DAILY;
Therapy: (Recorded:01Apr2016) to Recorded

¢ Atorvastatin Calcium 80 MG Oral Tablet; TAKE 1 TABLET AT BEDTIME;
Therapy: 18Jul2014 to (Evaluate:23Jan2017) Requested for: 20Jan2016; Last
Rx:29Jan2016 Ordered

¢ Budesonide 0.5 MG/2ML Inhalation Suspension; USE 1 UNIT DOSE VIA NEBULIZER
TWO TIMES A DAY;
Therapy: 12Dec2014 to (Evaluate:12Jan2017) Requested for: 18Jan2016; Last
Rx:18Jan2016 Ordered

¢ Chlorthalidone 25 MG Oral Tablet; TAKE 1 TABLET ONCE DAILY;

Therapy: 22Feb2013 to (Evaluate:23Jan2017) Requested for: 29Jan2016; Last
Rx:29Jan2016 Ordered

¢ Combivent Respimat AERS;
Therapy: (Recorded:220c¢t2015) to Recorded
® CoQ-10 100 MG Oral Capsule; TAKE AS DIRECTED:
Therapy: (Recorded: 18Mar2014) to Recorded
¢ Daliresp 500 MCG Oral Tablet; TAKE 1 TABLET DAILY AS DIRECTED;

Therapy: 17Aug2015 to (Evaluate:12Jan2017) Requested for: 18Jan2016; Last
Rx:18Jan2016 Ordered

¢ Fish Oil 1000 MG Oral Capsule; TAKE 2 CAPSULE DAILY;




Da

te: 04/15/2016

Therapy: (Recorded:19Dec2014) to Recorded

o Lisinopril 20 MG Oral Tablet; TAKE 1 TABLET DAILY;
Therapy: 03Jul2013 to (Evaluate:23Jan2017) Requested for: 29Jan2016; Last
Rx:29Jan2016 Ordered

® Morphine Sulfate 10 MG/5ML Oral Solution; TAKE 2.5 ML 4 times daily PRN dyspnea;
Therapy: 24Nov2015 to (Evaluate:21Apr2016); Last Rx:22Mar2016 Ordered

e Multi Complete Oral Capsule; TAKE 1 CAPSULE DAILY;
Therapy: (Recorded:19Dec2014) to Recorded

e Nebulizer Device; USE AS DIRECTED;
Therapy: 23Apr2014 to (Last Rx:23Apr2014) Ordered

e Perforomist 20 MCG/2ML Inhalation Nebulization Solution; USE 1 VIAL IN NEBULIZER
EVERY 12 HOURS;
Therapy: 12Dec2014 to (Evaluate:12Jan2017) Requested for: 18Jan2016; Last
Rx:18Jan2016 Ordered

o PredniSONE 10 MG Oral Tablet; TAKE AS DIRECTED Requested for: 13Jan2016; Last
Rx:13Jan2016 Ordered

e ProAir HFA 108 (90 Base) MCG/ACT Inhalation Aerosol Solution; INHALE 1-2 PUFFS
EVERY 4-6 HOURS AS NEEDED AND AS DIRECTED:;
Therapy: 13Jan2016 to (Evaluate:12Jan2017) Requested for: 18Jan2016; Last
Rx:18Jan2016 Ordered

¢ Probiotic CAPS; TAKE 1 CAPSULE DAILY:;
Therapy: (Recorded:19Dec2014) to Recorded

¢ Proventil HFA 108 (90 Base) MCG/ACT Inhalation Aerosol Solution; INHALE 2 PUFFS
EVERY 4 HOURS AS NEEDED;
Therapy: 23Apr2014 to (Evaluate:230¢t2016) Requested for: 290¢t2015; Last
Rx:290ct2015 Ordered

* Spiriva Respimat 2.5 MCG/ACT Inhalation Aerosol Solution; INHALE 2 PUFFS ONCE
DAILY;
Therapy: 13Jan2016 to (Evaluate:12Jan2017) Requested for; 18Jan2016; Last
Rx:18Jan2016 Ordered

¢ Turmeric Curcumin Oral Capsule; TAKE 1 CAPSULE DAILY;
Therapy: 07Jan2015 to Recorded

¢ Vitamin D 1000 UNIT Oral Tablet; TAKE 1 TABLET DAILY;
Therapy: 07Jan2015 to Recorded

¢ Zolpidem Tartrate ER 12.5 MG Oral Tablet Extended Release; TAKE 1 TABLET AT

BEDTIME;
Therapy: 178ep2015 to (Evaluate:01Apr2016); Last Rx:01Feb2016 Ordered

The patient's medication list was reconciled via patient verbal report and patient medication list

Allergies
Medication
* No Known Drug Allergies

Vitals

Primary Care [Data Includes: Current Encounter]

Recorded: 15Apr2016

- , .. 03:34PM
Height | 5ft10in
Weight | .......2%b
BMI Caloulated| 3243
BSA
Calculated | 22




Date: 04/15/2016

Ph

Systoic | 136, LUE, Sitting
Diastolic | 80, LUE, Siting
HeartRate = 130 |
Respiration 19 ,
02 Saturation ' 93, Naéal Cannula
Fio2 | 3Umin Nasal Cannula
ysical Exam

Constitutional General appearance: No acute distress, well appearing and well nourished.

Head and Face Head and face: Normal.

Ears, Nose, Mouth, and Throat External inspection of ears and nose: Normal. , Lips, teeth, and gums: Normal,
good dentition. , Oropharynx: Normal with no erythema, edema, exudate or lesions.

Neck Neck: Supple, symmetric, trachea midline, no masses. , Thyroid: Normal, no thyromegaly. , Jugular veins:
Normal.

Pulmonary Normal chest appearance, with normal respiratory effort. , Percussion of chest: Normal. , Palpation of
chest: Normal. , Auscultation of lungs: Clear to auscultation. decreased breath sounds.

Cardiovascular Auscultation of heart: Normal rate and rhythm, no murmurs. , Pedal pulses: 2+ bilaterally.

, Examination of extremities for edema and/or varicosities: Normal.

Lymphatic Palpation of lymph nodes in neck: No lymphadenopathy.

Musculoskeletal Gait and station: Normal. , Digits, Nails and Limbs are Normal.

Skin Skin and subcutaneous tissue: Normal without rashes or lesions on visualized skin.

Psychiatric Orientation to person, place and time: Normal. , Mood and affect: Normal.

Results

CC:

Selected Results

29Mar2016 08:11AM

CT CHEST (W/O) (THORAX) (CTCHWO)
CTCHWO: Computerized Tomography

Exam Exam Date/Time
CT Chest w/o Contrast 03/29/2016 08:11:47 EDT
Report

CT CHEST WITHOUT CONTRAST
HISTORY: 62 years Male j44.9 chronic obstructive pulmonary disease

TECHNIQUE: Helical CT obtained through the chest without intravenous
contrast administration.

COMPARISON: Chest x-ray from 8/24/2015 and 12/2/2012,
FINDINGS:

LUNGS/AIRWAY: There is no evidence of circumscribed pulmonary nodule or
lung mass.

MEDIASTINUM, CARDIOVASCULAR STRUCTURES AND PLEURA. There is no
intrathoracic adenopathy. The heart is not enlarged. There is no pleural or
pericardial effusion.

BONES: There is no evidence of osseous abnormality detected. There is

deformity of the sternum compatible with an old fracture, the appearance is
similar to prior chest radiographs of 12/2/2012 and 8/24/2015.
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UPPER ABDOMEN: Images of the upper abdomen show no evidence of contour
abnormality in the visualized solid viscera. There is no upper abdominal
abnormality detected.

IMPRESSION:

There is severe emphysema noted.

dkkkk Final kkkkk

DICTATED BY

SIGNED BY:

Practice: Danbury Radiological Associates, P.C.
Dictated: 03/29/2016 10:13

Signed: 03/29/2016 10:23

Assessment

Assessed

¢ Chronic obstructive pulmonary disease (496) (J44.9)
¢ Pre-operative examination (V72.84) (Z01.818)

¢ Esophageal reflux (530.81) (K21.9)

e Former smoker (V15.82) (Z87.891)

e Shortness of breath at rest (786.05) (R06.02)

Plan

Chronic obstructive pulmonary disease
¢ ALPHA 1 ANTITRYPSIN 82103; Status:Active; Requested for:15Apr2016;
* DEXA BONE DENSITY BODY 77080; Status:Need Information - Required information;
Requested for:15Apr2016;
Reason for Exam ; severe COPD, transplant evaluation.
* Follow-up visit in 3 months Outpatient Follow-up Status: Need Information - Required
information Requested for: 15Apr2016

Chronic obstructive pulmonary disease, Dyspnea
* Renew: Morphine Sulfate 10 MG/SML Oral Solution; TAKE 2.5 ML 4 times daily PRN
dyspnea

Esophageal reflux, Pre-operative examination
» Referral G| Outpatient Consult. Very Severe COPD; pre lung transplant evaluation.
Needs colonoscopy, Esophageal manometry, 24 Hr pH probe with impedance. Status:
Need Information - Required information Requested for: 15Apr2016
Relation of PCP & Specialist : Co-Management with PCP
Referral Type : Consult
Location : Gastroenterology
Internal Vs. External : Internal

Discussion/Summary

CC.

Very severe COPD in this 62 yo man with a remote history of smoking, undergoing evaluation for lung transplant
at Brigham & Women's Hospital in Boston. Compliant with complex regimen as stated in HPI, continue without
modifications. | renewed his prescription for morphine today, which he uses up to 4 times daily for dyspnea. He
produced a list with requested testing prior to enroliment in transplant program, bone density scan ordered. Gl
referral placed for Ph study, esophageal manometry, and screening colonoscopy. A 0.1 mL dose of PPD was
placed in R forearm, indicated to return on Monday for measurement. Vaccination record to be discussed with
primary care doctor. He never got to measure his A1AT level as indicated on last visit, order replaced today, blood
draw in the office. Follow up in 3 months, earlier as needed. Advised to remains as active as possible and to
double efforts to control calorie consumption and loose weight. All questions answered.

The following was discussed with the patient and patient's family. The patient and patient's family verbalized
understanding of..
Counseling Topics: diagnostic results, instructions for management, risk factor reductions, prognosis, patient and
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family education, weight reduction, risks and benefits of treatment options, importance of compliance with
treatment, regular exercise and potential side effects of prescribed treatment.

Signatures

Electronically signed by : 2016 3:35PM EST (Co-author)
Electronically signed by : ; Apr 17 2016 10:51PM EST (Author)




Danbury Hospital
33 Germantown Road
, " Danbury, CT 06810

12/26/2014

ate.

_ Helght(in): 70.0 Weight(ib): 231
Flow lagnosis: copd

Medication: spir/alb/pulmicort

8 ( Dyspnea Rest: No Dyspnea Exertion:Yes
i Ever Smoked: Yes Pkiyrs: . Stopped: 7m
61 Cough:Yes PBar: 749
I Technician:|jij Temp: 21 Physicians Copled: [JJJjj
4+
PreRx ____
2l Post Ry ___ Spirometry
Ref Pre Pre Post Post  Post
Meas % Ref Meas % Ref % Chg
0 S —— FVC Liters 437 2.72 62 2.90 67 7
3 1/ FEV1 Liters 3.28 0.83 25 0.77 23 -8
2! FEV1/FVC % 75 31 26
FEF25-75%L/sec 3.06 0.29 9 0.27 9 -6
PEF L/sec 8.58 3.35 39 3.10 36 -/
47 FET100% Sec 10.07 12.11 20
r FIVC Liters 4.37 2.23 51 1.63 37 27
61 FIF50%  Lisec 3.22 1.42 -56
- Voum@ % ¢ FVL ECode 001010 000010
MV L/min 139 36 26
Lung Volumes
10 Mr_c Plethysimograph Lung Volumes
Ref Pre Pre
8 mum”m LERV Meas % Ref
\VC Liters 4.37 3.57 82
6 ZRY TLC Liters 6.65 8.60 129
RV Liters 2.39 5.03 211
4 RVITLC% 38 58
. FRC PL Liters 3.33 6.96 208
2 ERV Liters 0.94 216 230
FRC N2Lijters 3.33
j'JJJJJJJ iC Liters 1.64
0 7|
Ref Meas
Diffusion

DLCO mL/mmHg/min  28.2 8.2 29
DL Adj  mL/mmHg/min 28.2 8.0 28
DLCO/VA mL/mHg/min/L  4.37 1.85 42
DL/VA AdjmL/mHg/min/L.  4.37 1.81 41

VA Liters 6.47 4.43 68
vC Liters 3.02
BHT Sec 12.76

Hb: 15.4 gm/dL

Version: IVS-0101-27-3 PF Reference: Kory/Polgar

Opt-Out: Not Defined




age 2

Danbury Hospital
( 33 Germantown Road
\ 4 Danbury, CT 06810

tectronicaly signed by - 2 201+ 5557w st 1226Zg@ahnician: Il

Commerits:

TODAYS TEST AND PREVIOUS STUDIES:
Date: FvC FEV1 TLC RV FRC RWTLC DLCO

12/18/14  2.72 Liters 0.83 Liters 8.60 Liters 5.03 Liters 6.96 Liters 58 % 8.2 mbL/mmHg/min
01/15/13  3.32 Liters 0.76 Liters 7.84 Liters 3.52 Liters 5.43 Liters 45%  11.1 mL/mmHg/min

INTERPRETATION:

Spirometry is consistent with very severe obstriiction.

There Is a negative post bronchodilator response.

There is evidence of air trapping with an increased RV/TLC ratio.
The DLCO is severely reduced.

This study is consistent with very severe COPD.
The DICO has declined since a study from 2013, yet spirometry is unchanged.

Electronicalli siined:

( )=OQUTSIDE 95% CONFIDENCE INTERVAL Norm Set: Kory/Polgar Version: [VS-0101-27-3
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