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SUMMARY

In this reporting period, BIO-MED, Inc. continued to design
and implement Phase I clinical studies in support of the
Army's drug development program.

VStudies of WR 180, 409‘5 PO a Pyridinemethanol with
promising antimalarial act?vity, were completed. / In a study
(Part I, Experiment $#14) of toleranceand bivavailability of a
capsule and a tablet preparatlon)0AA1 subjects developed mild
gastrointestinal symptoms after receiving 750 mg of the drug
orally.) In a further comparative experiment (Part II, Experi-
ment #14), tolerance and pharmacokinetics were studied using
twelve /subjects in a crossover design with each subject
receiving a tablet and a capsule formulation containing 750
mg.Significant gastrointestinal intolerance was observed with
fquivalent frequency and severity with both formulations.

The intolerance to a single 750 mg dose of this drug led to
the development of Experiment #17 wherein it is proposed that
the drug be administered in three divided doses in a rising
dose schedule to the level of intolerance. That protocol has
been approved by the Institutional Review Board of BIO-MED,
Inc. and has been submitted to the sponsor for their approval.

<
WR 171,669, a phenanthrene methanol with demostrated activity

against chloroquine resistant P. Falciparum malaria, was
studied in a single dose, double-blind, rising dose schedule

in 28 subjects s{Experiment #15).> Doses up to 2000 mg pro-
duced no symptoms. | SGPT elevations in two subjects admit the
possibility of m{y;, transient hepatotoxicity.
+~In a study of the pharmacokinetics of WR 229, 870 (Sodium
Stibogluconate Injection, BP) a single intravenous dose of 600
mg of Pentostam® was given to eight subjects. No acute
intolerance developed.  Blood and urine specimens were collec-
ted as scheduled and submitted to the sponsor for antimony
assay. Preliminary reports show excellent pharmacokinetic

BIO-MED, Inc. had previously reported that the oral adminis-
tration of a single 1000 mg dose of WR 172,435 was associated
with a transient neutrophilic leucocytosis. A study was
implemented (Addendum 2 to Experiment #13) to study the safety
and tolerance of the three divided dosea of the drug given at
12 hour intervals. After one group of four subjects had been
studied, this project was suspended because of problems with
the drug formulation. (See "Progress Report"”, Addendum 2 to

Experiment #13).




/In previous studies of WR 194,965°H43P0, (an antimalarial of
the Mannich base class), the top toferated single dose in man
was found to be less than the dose that cured 100% of Aotus
monkeys infected with falciparum malaria. AA protocol
(Experiment $#18) has been developed at BIO+MED, Inc. and
approved by their Institutional Review Board which would
establish the highest well-tolerated dose of the drug in three

divided doses. \

A 3 - ¥ g DT | aetmb oo s



FOREWORD

Phase I clinical studies of drugs under development by the
U.S. Army Research and Development Command (USAMRDC) were

per formed at the clinical facility of BIO-MED, Inc. under the
terms of the contract DAMD17-75-C-5036. All protocols were
jointly reviewed by BIO-MED, Inc. and the Division of
Experimental Therapeutics of the Walter Reed Army Institute of
Research, and approved by the Institutional Review Board of
BIO~-MED, Inc. and the Human Subjects Research Review Board,
Office of the Surgeon General, Department of the Army before
implementation at BIO-MED, Inc.

Special assurance for the conduct of these studies has been
extended from the Headquarters of the USAMRDC to BIO-MED, Inc.

For the protection of human subjects the investigator(s) have
adhered to policies of applicable Federal Law 45CFR46,
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OBJECTIVES

General: The general objective of this contract was to con-
tinue to provide support to the Army Drug Development Program
by conduction Phase 1 studies of safety, tolerance and pharma-
cokinetics following procedures which fully conform with DHW
guidelines for the protection of the health and rights of
human subjects.

Specific: The specific objectives for each study conducted
are detailed in the attached reports.

METHODS AND RESULTS

The Methods and Results are detailed in the attached reports.
At the time of this submission, pharmacokinetic data from the
studies conducted were not available. As the data become
available, interim supplementary reports will be submitted.

CONCLUSIONS

1. WR 180,409°'H3P04 is not well tolerated in man in a
single oral dose at the estimated curative level. Toler-
ance to divided doses should be studied.

2. WR 171,669 was subjectively well tolerated in man up to
the 2000 mg single oral dose level. Further consideration
of a possible drug related SGPT elevation is required.

3. Optimal dose schedules for Sodium Stibogluconate can be
determined when the pharmacokinetic analysis is complete.
A single intravenous dose of 600 mg given over 10 minutes
is well tolerated in the normal subject.

4. WR 172,435 should be reformulated, and studied further to
determine tolerance with multiple doses.

5. WR 194,965°'H3PO, Should be further studied to establish
tolerance to muitiple doses.

10
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EXPERIMENT NUMBER 14

PHARMACOKINETICS OF WR 180,409°H3PO4
(A PYRIDINEMETHANOL) FOLLOWING ORAL ADMINISTRATION

PART 1
ABSTRACT

WR 180,409°H3PO4, a substituted pyridinemethanol, was admin-
istered as a single oral dose of 750 mg to four subjects in a
pilot study. Two subjects each received a capsule formulation
(Lafayette E-556) and two a new tablet formulation (INTERx D-
522). This pilot study was performed to obtain preliminary
absorption and elimination data from which optimum dosage
scheduling and blood sampling times could be computed for sub-

sequent parts of the study.

Gastrointestinal symptoms occurred in all subjects. Adminis-
tration of the capsule formulation was associated with mild
abdominal discomfort and passage of one loose stool in both
subjects. One subject receiving the capsules also noted
slight light-headedness and difficulty concentrating. Follow-
ing administration of the tablet formulation, one subject
passed a voluminous liquid stool and the other passed four
stools with associated borborygmus. The latter subject also
had a nightmare following drug administration.

The gastrointestinal signs and symptoms are considered drug
related. The neurologic symptoms are considered possibly drug

related.

No physical changes were observed. All subjects had two or
more deviations of laboratory values beyond two standard
deviations. A moderate SGOT elevation in one subject 24 hours
after tablet ingestion is considered possibly, but not

probably, drug related.
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PART 1

INTRODUCTION

WR 180,409 °H3PO4, a substituted pyridinemethanol, is the

first compound of this chemical class to be tested in the U.S.
Army Antimalarial Program. It represents a potential new
class of antimalarial drug. In animal test systems the com-
pound was exceptionally well tolerated and had excellent anti-
malarial activity. The acute oral LDgo was 900 mg/kg in mice.
In rats, the acute LDggy was 500 mg/kg. Clinical and patholog-
ical examination of rats 72 hours after a single oral dose of
100 mg/kg detected no adverse effect; a single oral dose of
300 mg/kg caused some decrease in weight; and 900 mg/kg caused
weight loss, bleeding around the eyes, depressicn of lymphoid
tissue and degenerative changes in the liver. When adminis-
tered to beagle dogs, doses of 37 mg/kg or higher frequently
caused vomiting. The drug was curative against the chloro-
quine-resistant Vietnam Smith strain of Plasmodium falciparum
in the Aotus monkey when administered orally at a dose of 2.5
mg/kg/day for 7 days, at a dose of 12 mg/kg,day for 3 days,
and as a single oral dose of 35 mg/kg.

A clinical Phase I safety and tolerance study with WR 180,
409°'H3PO4 was recently completed. Single doses of 5 to 1500
mg were administered to a total of 22 subjects in a double-
blind rising dose study. Intolerance to the drug was mani-
fested by nausea, vomiting, dizziness and "mental fuzziness."

One or more of these symptoms occurred in 3 of the 4 subjects
receiving 1000 mg and 3 of the 4 subjects taking 1250 mg. Two
subjects administered 1500 mg of WR 180,409 H3PO4 as a

single dose experienced similar symptoms. Onset of symptoms
was generally within 8 hours of drug administration, though 1
individual who took 1500 mg vomited 24 hours later. 1In all
cases, the symptoms had subsided by 32 hours after dosing.
There were no physical abnormalities or laboratory abnormali-

ties attributed to the drug.
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In this pilot study, 2 formulations were compared, and more
definitive data concerning the relative biocavailability and
pharmacokinetics of the drug was obtained following analysis

of the drug assay specimens.

METHODS AND MATERIALS:
Subject Qualification

Four male subjects, 21-34 years of age, weighing between 61
and 79 kg and within 10% of their ideal body weight, were
employed for the study. They were recruited from the
Washington, D.C. metropolitan area. Subjects were hired by
BIO-MED, Inc. as temporary employees for study purposes.

Candidates for employment were presented with a complete
explanation of the background and procedures to be used in the
study and of all details of the protocol as it involved the
individual subjects. They were interviewed in a group and
individually in the presence of an investigator and a member
of the Human Use Committee. Each participant was given the
opportunity to ask questions. The consent form was then read
and signed in the presence of a witness, investigator and a
member of the Human Use Committee.

Candidates were screened to obtain subjects for the study.

The medical evaluation included a comprehensive history and
physical examination, chest X-ray, 12 lead electrocardiogram,
urinalysis, white blood cell and differential count, red blood
cell count, hemoglobin, hematocrit, MCV, MCH, MCHC, platelet
count, glucose, BUN, creatinine, sodium, potassium, chloride,
carbon dioxide, uric acid, total protein, albumin, globulin,
calcium, phosphate, cholesterol, triglycerides, alkaline
phosphatase, SGOT, SGPT, LDH, total bilirubin and GéPD.

e

Subject acceptability criteria was based upon the precept that
the risks of participation should be slight and comparable for
all subjects. Following this gquideline, certain candidates
were rejected routinely: for example, candidates with organic
heart murmurs, splenomegaly or active lesions on chest X-ray.

15




The presence of conditions which did not increase risk or
potentially compromise the validity of the study as illustra-
ted by epidermophytosis, "shotty lymphadenopathy", or scarred
tympanic membranes were not routinely cause for rejection.
Deviations of laboratory values of 3 standard deviations from
the mean were cause for rejection. Deviations between 2 and 3
standard deviations from the mean were generally cause for
rejection dependent upon the particular test and associated
clinical and laboratory observations. For example, a serum
calcium of 11.2 mg/kg would have caused rejection, whereas a
serum sodium of 153 mEq/L of itself would not.

In addition to the above qualifications, no candidate having
received the drug WR 180,409°H3P04 previously was permitted
to participate in this study.

Whenever doubt existed concerning the eligibility of a candi-
date, a decision was made following consultation with fellow
M.D. investigators and other specialists, as appropriate. 1In
this manner, questionable candidates were given full consider-
ation and the integrity and ethics of the Research Team
protected.

Procedures:

Four subjects were admitted, beginning 1 day prior to drug
administration, and housed for a period of 4 days in a con-
trolled environment in Nursing Unit SW of the Washington
Hospital Center. Two of the subjects were given the tablet
formulation (INTERx D-522) and two were.given the capsule
formulation (Lafayette E-556).

Physical examinations, interviews, vital sign measurements,
laboratory tests, and drug assay samplings were conducted
according to the Schematic Study Plan (Table I) and the Assay
Specimen Collection Schedule (Table II). On study day 4, the
subjects were released from the controlled environment, re-
turning for the various evaluations and blood samplings as
indicated through study day 21, the last day of observation.
Oon study day 21, final physical and laboratory evaluations
were conducted. All abnormal findings caused follow-up until
normalcy, stabilization, or proper medical disposition was

secured.

16




The clinical and laboratory evaluation of the subjects is out-
lined below.

TABLE I

SCHEMATIC STUDY PLAN

Day of Study o 1 2 3 4 7 14 21
Day of Week Mon* Tue* Wed* Thu* Fri Mon Mon Mon
Dose X

Physical Exam X X X
Interview X X X X X X X X
Vital Signs X X X X X X X X
Laboratory Tests+ X X X
Blood for Drug Assay++ X X X X X-===X X
Immunologic Studies+++ X X

*Controlled Environment

+ Glucose, BUN, Creatinine, Sodium, Potassium, Chloride, Carbon
Dioxide, Uric Acid, Total Protein, Albumin, Globulin, Calciunm,
Phosphate, Cholesterol, Triglycerides, Alkaline Phosphatase,
SGOT, SGPT, LDH, Total Bilirubin, CBC (differential and
indices), Platelets, Urinalysis.

++ Drug Assay: Each subject immediately'prior to drug adminis-
tration and after dosing at 1, 2, 4, 6, 8, 12, 16, 24, 28, 30,
36, 40, 44, 48, 60, 72 hours; and on study days 5, 7, 8, 14,
and 21.

+++ In addition to the blood samples listed above, 10 ml clot-
ted blood and 20 ml heparinized blood were drawn on day 0
(prior to drug administration) and again on day 2 (1 day after
drug administration). The 20 ml sample was drawn through a 19
gauge needle into a heparin-rinsed syringe containing <0.5 ml
heparin. It was stored in the syringe at room temperature, and
transported to the Department of Gastroenterology, Walter Reed
Army Institute of Research. The heparinized samples were used
to determine the proportion of circulating T-lymphocytes
(E-rosettes) and B-lymphocytes (EAC-rosettes). These results
were reported directly to the Contracting Officer Technical
Representative.
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Drug Administration:

WR 180,409°H3P04 was supplied as 250 mg tablets (INTERx D-
522) and capsules (Lafayette E-556). Assigning subject code
numbers for drug formulation was done by lottery. Each sub-
ject received 750 mg of the drug on day 1. The drug was
ingested in the presence of a staff nurse. Subject code no.
345 was dosed 7 days later than the other 3 subjects.

On the day of drug administration, the subjects fasted from
2400 to 0600, at which time they were given 360 ml Sustacal
(Mead Johnson product) containing a total of 360 calories.
They drank water ad lib until 6 hours after dosing, at which
time they ate a light lunch. Nine hours after dosing they
resumed a reqgular diet which they selected from the hospital

menu.

Laboratory Tests Specimen Collection:

On study days O, 2, and 21 hematologic and biochemical blood
profiles were conducted., For these profiles, 27 ml venous
blood were obtained before breakfast. Seven ml of blood were
used for determination of white blood cell and differential
count, red blood cell count, hematocrit, hemoglobin, MCH, MCV,
MCHC, and platelet count. Twenty ml of the venous blood were
centrifuged and the serum separated into 2 samples. One
sample was used on the day obtained to determine the values
for serum glucose, BUN, creatinine, sodium, potassium, chlo-
ride, carbon dioxide, uric acid, total protein, albumin, glob-
ulin, calcium, phosphate, cholesterol, triglycerides, alkaline
phosphatase, SGOT, SGPT, LDH, and total bilirubin. The other
sample was stored in the refrigerator as a "back-up” until the
biochemical lab report was received. Thereafter, it was
stored in the freezer until released by the investigator.

Urinalysis was conducted for each subject on study days 0, 2,
and 21, consisting of pH, glucose, protein, specific gravity,
white blood cell count, red blood cell count, and presence of
amorphous sediment. Laboratory results are presented on

page 11,

Drug Assay Specimen Collection and Time Schedule:

Ten ml of venous blood were drawn by a staff nurse for each
drug assay. Six ml of the blood were transferred to a
heparin-rinsed teflon capped glass tube and stored at -20°C
pending transport to the Department of Pharmacology, Walter
Reed Army Institute of Research, for drug assay. The drug was
assayed as a parent compound by high pressure liquid chromato-
graphy. Four ml of the blood were centrifuged and the serum
separated. The serum was transported to the Department of
Pharmacology, WRAIR, for biocassay of antimalarial activity.

18




EXPERIMENT NUMBER 14 PART

I

PHARMACOKINETICS OF WR 180,409°H3PO
(A PYRIDINEMETHANOL) FOLLOWING ORAL ADMINISTRATION

TABLE II:

ASSAY SPECIMEN COLLECTION SCHEDULE

DAY OF STUDY SPEC. NUMBER

Day 1
Tuesday

Day 2
wednesday

Day 3
Thursday

Day 4
Friday
Day 5
saturday
Day 7
Monday
Day 8
Tuesday
Day 14
Monday

Day 21
Monday

VOO N dWwN -

19

20

21

22

23

19

SPEC. TIME

-15 min.
hr.
hrs.
hrs.
hrs.
8 hrs.
12 hrs.
16 hrs.,
20 hrs.
24 hrs.
28 hrs.
30 hrs.
36 hrs.
40 hrs.
44 hrs.
48 hrs.
60 hrs.
72 hrs.

N N

96-98 hrs.

144-146 hrs.

168-170 hrs.

312-314 hrs.

480-482 hrs.

SPEC. VOLUME

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10

10

10

10

10

Total 230 ml £




RESULTS:
= = =Y

Symptoms:

Signs and symptoms possibly attributable to drug ingestion are
presented as Table III, page 10.

All subjects had gastrointestinal signs and symptoms. Follow-
ing administration of formulation E-556, subject code no. 345
had mild abdominal discomfort starting 1 hour after drug
administration and terminating with the passage of 1 loose
stool 2 hours and 10 minutes after drug administration. Sub-
ject code no. 347, also receiving capsule formulation E-556,
evacuated 1 loose stool with associated mild abdominal discom-
fort 3 hours and 15 minutes after drug administration. Addi-
tionally, this subject experienced recurrent light-headedness
for 10 minutes starting 7 hours after dosing followed by
difficulty concentrating when reading which persisted for
approximately 7 hours.

The 2 subjects receiving the D-522 tablet formulation also had
gastrointestinal symptoms. Subject code no. 348 evacuated 1
voluminous liquid stool 3 hours and 30 minutes after drug
administration and subject code no. 346 passed 2 semiformed
and then 2 liquid stools with borborygmus starting 1 hour and
30 minutes after dosing and ending 50 minutes later. Subject
code no. 346 also had a nightmare 16 hours following drug

administration.

The symptoms were mild, not incapacitating, and of less then 8
hours duration. :

Laboratory Values: i

Laboratory value deviations were minimal or inconsistent.
Subject code no. 346, with an SGOT value of 37 U/L on day O,

had an isolated elevation to 58 U/L 24 hours after drug !
administration with a normal value of 29 U/L reported on the

next determination on day 21. See Table 1V: Laboratory

Abnormalities.
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DISCUSSION:

The occurrence of loose stools in all subjects suggests a drug
effect independent of the specific formulation: capsule and
tablet administration were both followed by loose stools with
associated abdominal symptoms between 1.5 and 3.5 hours fol-
lowing administration. The neurologic symptoms of light-
headedness and difficulty concentrating while reading observed
by subject code no. 347 after ingestion of capsule formulation
E-556 is considered possibly drug related since similar symp-
toms were present at higher dose levels in other studies.
Finally, the nightmare experienced by subject code no. 346
after administration of tablet formulation D-522 is considered
possibly but not probably drug related since sleep distur-
bances have occurred in both control and drug administered
subjects in previous studies.

Mild elevation of the SGOT value (58 U/L) isolated to the
determination 24 hours after ingestion of the tablet (D-522)
for subject code no. 346 is considecred probably not drug rela-
ted as no pattern of SGOT elevation was observed in a previous

safety and tolerance study!l.

CONCLUSIONS AND RECOMMENDATIONS:

The administration of WR 180,409°H3PO4, both as a tablet

(2 subjects) and capsule (2 subjects), was followed by the
passage of one or more loose stools arnd associated abdominal
discomfort between 1 hour and 30 minutes and 3 hours and 30
minutes following oral ingestion of 750 mg drug. These gas-
trointestinal signs and symptoms are considered drug related.
The occurrence of transient light-headedness and more pro-
longed difficulty in concentrating experienced by one subject
receiving the E-556 capsule formulation, is considered pos-
sibly drug related. The sleep disturbance in 1 subject fol-
lowing administration of D-522 tablets and the minimal eleva-
tion of SGOT occurring 24 hours after drug administration in
this subject are both considered possibly but not probably
drug related.

1 Experiment No. 7: WR 180,409°H3PO4: Short Term Dosage
Safety and Tolerance, Rising Single Dose lLevels

21
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Administration of the capsule formulation E-556 in a previous
safety and tolerance study (reference: BIO-MED, Inc. Final
Report No.7) was not associated with frequent loose stools,
even up to doses of 1500 mg. In that study only 1 subject had
a loose stool. That subject received 750 mg drug. It is
possible that lower gastrointestinal tract signs and symptoms
associated with the administration of both formulations would
be prevented if the drug were administered with food.

22
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INDIVIDUAL SUBJECT FINAL SUMMARY

EXPERIMENT NO. 14: PHARMACOKINETICS OF WR 180,409°113P0g4
(A PYRIDINEMETHANOL) FOLLOWING ORAL ADMINISTRATION

PART I
TOTAL DOSE: 750 mg DOSING DATE: 6/19/79 CODE: 345 AGE: 35
DOSE PER Kg: 9.94 mg/kg TIME DOSED: ~ 0900 GROUP? 1-A
FORMULATION: E-556 HEIGHT: 176.53 cm WEIGHT: 75.41 kg
S TN R I N I N N T N R I S S S N T T T NS I OISR RN RES
ABNORMALITIES
DATE: 1979 6/14]6/18]6/19|6/20{6/21]6/22]6/25] 7/2] 7/9
STUDY DAY: Scr| O* i1 2% gy 4 7 14 21
1. Symptoms X
2. Physical Exam
3. ECG
4. Urinalysis
5. Biochemistry X X X X
6. CBC
7. Platelets
8. Immunoglobulins
KEY: X=abnormal *=controlled environment (Nursing Unit SW, WHC

LABORATORY ABNORMALITIES SUMMARY:

STUDY DAY: Screen o* 2% 21 Normal Range
Glucose 97 94 137H 102 66-114 mg/dl
Uric Acid 8.7H 8.5H 7.3 7.7 4-8 mg/dl
Alka.Phos. 80 69 69 95H 26-94 U/L

KEY: H - high L - low

Symptoms and Physical Findings: Starting 1 hour after drug adminis-
tration the subject experienced a vague abdominal sensation which
slowly increased and was defined as a "queasy" sensation at 2 hours
followed 10 minutes later by a loose stool. Immediately after
stooling the subject became and remained asymptomatic. Physical
examination was unchanged throughout the study interval.

Abnormalities Comment: Laboratory abnormalities were minimal or
inconsistent and not considered related to study participation.

Conclusion: Abdominal symptoms initiated 1 hour after drug adminis-
tration and ending with passage of a loose stool 2 hours and 10
minutes after drug administration considered related to ingestion

of formulation E-556 of WR 180,409'H3PO4-
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INDIVIDUAL SUBJECT FINAL SUMMARY

EXPERIMENT NO. 14: PHARMACOKINETICS OF WR 180,409°H3PO4
(A PYRIDINEMETHANOL) FOLLOWING ORAL ADMINISTRATION

PART 1
TOTAL DOSE: 750 mg DOSING DATE: 6/12/79 CODE: 346 AGE: 26
DOSE PER Kg: 9.53 mg/kg TIME DOSED: 0800 GROUP: I
FORMULATION: D-522 HEIGHT: 184.15 <cm WEIGHT: 78.70 kg
R N N T S T I N T T S I s T T T TN NS EEREdsREE ST SRS mERaRy
ABNORMALITIES
DATE: 1979 6/6l6/11]6/12]6/13[6/14]6/15]6/18]6/25] 7/2
STUDY DAY: Scr| O* 1¥ 2% 3% 4 7 14 21
1. Symptoms X
2. Physical Exam
3. ECG
4. Urinalysis
5. Biochemistry X ‘
6. CBC )
7. Platelets
8. Immunoglobulins X X
KEY: X=abnormal *=controlled environment (Nursing Unit S5W, WHC

LABORATORY ABNORMALITIES SUMMARY:

STUDY DAY: Screen o* 2% 21 Normal Range

SGOT l6 37 58H 29 0-47 U/L

1gA - 320H 310H - 60-297 mg/dl

19G - 77C 5S50L - 635-1400mg/dl
KEY: H - high L - low -~ not done

Symptoms and Physical Findings: The subject passed 2 semiformed
stools between 1.5 and 2 hours after drug administration. This was
followed during the next 20 minutes by 2 liquid stools with associ-
ated gastrointestinal "rumbling”. Therefore the subject had a

total of 4 stools beginning 1.5 hours and ending 2 hours and 20
minutes after drug administration. 7The subject also experienced a
nightmare approximately 16 hours after drug administration. There i
were no other symptoms during the study interval and the physical

examination remained unchanged.

Abnormalities Comment: Slight SGOT elevation to 58 U/L was reported
on day 2 with normal values preceding and following that isolated
elevation. Minimal deviations in immunoglobulins is not considered

study related.

Conclusions: SGOT elevation isolated to the day following Arug {
administration and the nightmare occurring approximately 16 hours {
after drug administration possibly but not probably drug related.
Gastrointestinal symptoms with the passage of 4 stools beginning
1.5 hours after drug administration considered related to ingestion

of Formulation D-522 of WR 180,409-H3Po4.

BMI-MES8 26




INDIVIDUAL SUBJECT FINAL SUMMARY

EXPERIMENT NO. 14: PHARMACOKINETICS OF WR 180,409 43P0,
(A PYRIDINEMETHANOL) FOLLOWING ORAL ADMINISTRATION

PART 1
TOTAL DOSE: 750 mg DOSING DATE: 6/12/79 CODE: 347 AGE: 21
DOSE PER Kg: 12.34 mg/kg TIME DOSED: 0800 GROUP: I
FORMULATION: E-556 HEIGHT: 164 .46 cm WEIGHT: 60.78 kg
-+ 3 s 2 2 1t 2t 1 F 4+ i 5t 3+ 3+ 2 -t P 2 2t 2 i 2 14
ABNORMALITIES
DATE: 1979 2/116/11]6/12]6/13[6/14]6/15]6/18{6/25] 7/2
STUDY DAY: Scr| O* I 20 Ly 4 7 14 21
1. Symptoms X
2. Physical Exam
3. ECG
4, Urinalysis
5. Biochemistry X X
6. CBC X
7. Platelets
8. Immuncglobulins X
KEY: X=abnormal *=controlled environment (Nursing Unlt S5W, WHC

LABORATORY ABNORMALITIES SUMMARY:

STUDY DAY: Screen o* 2% 2] Normal Range

Glucose 76 78 &8 S8L 66-114 mg/dl

Albumin 4.9 4.7 5.2H 4.9 4.1-5.1 mg/dl
Monocytes 4 10 10 12H 0-10 %

IgM - 410H 240 - 41-248 mg/dl

KEY: H - high L - low - not done

Symptoms and Physical Findings: Three and one-quarter hours after
drug administration the subject passed 1 loose stool with associ-
ated mild abdominal discomfort. No further gastrcintestinal symp-
tomatology occurred. Seven hours after drug administration, for an
interval of 10 minutes, the subject felt "lightheaded off and on".
One hour later the subject noted a nonspecific "difficulty concen-
trating when reading®”. This symptom persisted for approximately 7
hours. Thereafter the subject was asymptomatic. The physical !
examination remained unchanged during the study. I

Abnormalities Comment: Minimal laboratory deviations reported are
not considered of clinical significance nor related to study 4

participation.

conclusion: Neurologic symptoms possibly related to drug adminis-
tration. The loose stool with mild abdominal discomfort occurring

3.5 hours after administration of Lafayette lot number E-556, WR
180,409 °H3P04+ probably-drug induced.

27
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INDIVIDUAL SUBJECT FINAL SUMMARY

EXPERIMENT NO. 14: PHARMACOKINETICS OF WR 180,409'H3PO4
(A PYRIDINEMETHANOL) FOLLOWING ORAL ADMINISTRATION
PART 1

TOTAL DOSE: 750 mg DOSING DATE: 6/12/79 CODE: 348 AGE: 26

DOSE PER Kg: 11.17 mg/kg TIME DOSED: 0800 GROUP: I
FORMULATION: D-522 HEIGHT: 174.62 cm WEIGHT: 67.13 kg
-+ 1 3 2 3 T 2 ¢ L F 2 T -+ ¢ - F X 3 E 3 L 2 E 2 2 42 - F 2 E L EFE LT L2 K20+t 1
ABNORMALITIES

DATE: 1979 5/29]6/11]6/12J6/13]6/14]6/15]6/18]6/24]6/25] 7/2
STUDY DAY: Scr| O* L™ 2* 3 4 7 13 14 21
l, Symptoms X X

2. Physical Exam

3. ECG

4. Urinalysis

5. Biochemistry X X

6. CBC X X X
7. Platelets

8. Immunoglobulins X X

KEY: X=abnormal *=controlled environment Nursing Unit 5W, WHC)

LABORATORY ABNORMALITIES SUMMARY:

STUDY DAY: Screen 0* 2* 21 Normal Range
Total Protein 6.7 6.3L 6.6 6.9 6.4-8.0 g/dl
Eosinophils 5 7H 7H 7H 0-5 ¢ :
1gA & 52L 56L - 60-297 mg/dl |
IgM - 37L 38L - 41-248 mg/d1

KEY: H - high L - low - not done

Symptoms and Physical Findings: Three and one-half hours after
administration of INTERx lot D-522 the subject passed a voluminous
liquid stool without associated symptoms and without recurrence.
Twelve days following drug administration, and for approximately 3
days, the subject had symptoms of the common cold without fever.
The subject was otherwise asymptomatic and physical examination was
unchanged throughout the study interval.

Abnormalities Comment: Minimal eosinophilia present before and
after drug administration not considered study related. Other
minimal laboratory deviations present before and after drug admin-
istration not considered significant or related to study participa-

tion.

Conclusion: One voluminous liquid stool 3.5 hours post drug
administration attributed to administration of formulation D-522,
WR 180,409°H3P04-

28
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) Washington, D.C. 20010

110 irving Street, N. W.

Research Facility: George Hyman Research Building

Gambrills, Maryland 21054

1295 Lavall Drive

Mailing Address:

B][O = MED, lnc. Tel: (202) 882-0977

EXPLANATION
ANTIMALARIAL DRUG PROJECT
EXPERIMENT NUMBER 14
Pharmacokinetics of WR 180,409-H3P0,
(A Pyridinemethanol) Following Oral Administration

GENTLEMEN:

This document explains the nature of the study, its purpose,
procedures, risks, and benefits. You will be given the op-
portunity after reading it to ask additional questions. The

present study will be conducted in three parts. If you choose
to participate as a research subject, you may select only one

of the three parts of the study.

The study for which you have applied involves taking by mouth
the antimalarial drug WR 180,409 -H3P04, (A Pyridinemethanol).
WR 180,409-H3P04, a substituted pyridinemethanol, is the first
compound of this chemical class to be tested in the U.S. Army
Antimalarial Program. It represents a potential new class of
antimalarial drug. In animal test systems, the compound was
exceptionally well tolerated and had excellent antimalarial

activity.

A Clinical Phase I safety and tolerance study with WR 180,409-H3PQ,
was recentiy completed. Single doses of 5 to 1500 mg were ad-
ministered to a total of 22 subjects in a double-blind rising
dose study. Intolerance to the drug occurred at the 1000 mg
dose level. One or more symptoms occurred including nausea,
vomiting, dizziness and "mental fuzziness'. Onset of symptoms
was generally within 8 hours of drug administration, though
one individual who took 1500 mg vomited 24 hours later. In all
cases, the symptoms had subsided by 32 hours after dosing.

There were no physical abnormalities or laboratory abnormalities

attributed to the drug.

There are no data from human studies concerning the absorption

and elimination pattern of this drug. In order tc design fur-
ther Phase I and Phase II studies with WR 180,407 -H3PO4 addi-
tional information is needed to accurately determine the gattern
in which the drug is absorbed and excreted. Therefore, the
present study will be conducited in three parts.
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Part 1.

An initial pilot study will be conducted in which 750 mg of
the drug will be administered orally to four subjects. Two
will be given the drug in the form of a 250 mg capsule for-
mulation and two will be given the drug in the form of a

250 mg tablet formulation. Ten ml of blood will be drawn at
the times specified in Table I-A, page 13, to measure the
drug serum concentrations to determine rates of absorption

and elimination.

The schedule for Part I of the study is presented in the
following schematic.

TABLE 1
SCHEMATIC STUDY PLAN FOR PART I - PILOT STUDY

Day of Study 0 1 2 3 46 . 7 14 21
Day of Week Mon* Tue* Wed* Thu* Fri Mon Mon Mon
Dose X

Physical Exam X X X
Interview X X X X X X X
Vital Signs X X X X X X X X
Laboratory Tests? X X X
Blood for Drug Assay't X X X X X—X X

X

Imnunologic Studies? X

*Controlled Environment

*Glucose, BUN, Creatinine, Sodium, Potassium, Chloride, CO2,
Uric Acid, T. Protein, Albumin, Globulin, Calcium, Phosphate,
Cholesterol, Triglyceride, Alk. Phos., SGOT, SGPT, LDH, Total
Bilirubin, CBC (differential and indices), Plat-’uts, Urinal-
ysis. Additional studies will be done as clinically indicated.

HDrug Assay: Each subject immediately prior to drug adminis-
tration, and after dosing at 1, 2, 4, 6, 8, 12, 16, 20, 24,
28, 30, 36, 40, 44, 48, 60, 72 hours; and on study days 5, 7,

8, 14, and 21. (See Table I-A, page 13)

*In addition to the blood samples listed in the protocol, 10 ml
of clotted blood and 20 ml of heparinized blood will be drawn
on Day 0 (prior to drug administration) and.again on Day 2

(1 day after dru§ administration). The 20 ml sample will be
drawn through a 19 gauge needle into a heparin rinsed syringe
containing <0.5ml heparin. It will be stored and transported
in the syringe at room temperature. These specimens will be
used to measure serum IgG, IgM, and IgA, and to determine the
qroportion of circulating T-lymphocytes (E-rosettes) and B-

ymphocytes (EAC-rosettes).

30



PO4 (A Pyridinemethanol)

TABLE I-A: WR 180,409-H
Specimen Col?ection Schedule for Drug Assay
PART I ;

DAY OF
THE SPECIMEN BLOOD
STUDY NUMBER SPECIMEN TIME VOLUME (ml)
Day 1 d 0 Prior to Dosing 10

2 1 hr 9:00 AM 10

3 2 hr 10:00 AM 10

4 4 hr NOON 10

5 6 hr 2:00 PM 10

6 8 hr 4:00 PM 10

7 12 hr 8:00 PM 10

8 16 hr MIDNIGHT 10

9 20 hr 4:00 AM 10
Day 2 10 24 hr 8:00 AM 10

11 28 hr NOON 10

12 30 hr 2:00 PM 10

13 36 hr 8:00 PM 10

14 40 hr MIDNIGHT 10

15 44 hr 4:00 AM 10
Day 3 16 48 hr 8:00 AM 10

17 60 hr 8:00 PM 10
Day 4 18 72 hr 8:00 AM 10
HOME
Day 5 19 96-98 hr 8:00-10:00 AM 10
Day 7 20 144-146 hr 8:00-10:00 AM 10
Day 8 21 168-170 hr 8:00-10:00 AM 10
Day 14 22 312-314 hr 8:00-10:00 AM 10
Day 21 23 480-482 hr 8:00-10:00 AM 10

" TOTAL 230 ml y
31
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Part II.

This study will employ 3 groups of 4 subjects for a simple
two-way cross-over administration. Four (4) subjects will
be admitted to the unit as a group. Two subjects will be
given the tablet formulation and two will be given the cap-
sule formilation at the initiation of the study. You wil
receive one dose of each of the drug formulations designated

according to the sequence shown in the table below.

PART I1 X
SEQUENCE OF DRUG ADMINISTRATION
1st 2nd
GROUP SUBJECT DOSING DOSING
A 1 E-556%* D-522
A 2 E-556 D-522
A 3 D-522% E-556
A 4 D-522 E-556
B 5 E-556 D-522
B 6 E-556 D-522
B 7 D-522 E-556
B 8 D-522 E-556
Cc 9 E-556 D-522
C 10 E-556 D-522
C 11 D-522 E-556 .
Cc 12 D-522 E-556 i

*Lafayette Pharmacal, Inc. - 250 mg capsules
+INTERx - 250 mg tablets 3

The schedule for Part 11 of the study is presented in the
schematic on page 16. '
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TABLE II

SCHEMATIC STUDY PLAN FOR PART II
COMPARATIVE BIOAVAILABILITY

. ~3-7 x
Day of Study 0 1 2 3 4 7 T%+
Day of Week Mon* Tue* Wed* Thu* Fri'“' Mon Mon

Dose ¢ X
Physical Exam
Interview

Vital Signs

X X X X
>
NN%%‘
>
>
>
X X X

Laboratory Teststt

Blood for Drug Assayttt

*Controlled Environment

*The entire sequence will then be repeated after an interval
of ~3-7 times the elimination half-life determined-.in Part I,
with each subject taking the same dose of the opposite for-

mulation -of WR 180,409 -H3P0; the second time.

++Glucosc, BUN, Creatinine, Sodium, Potassium, :Chloride, CO27,
Uric Acid, T. Protein, Albumin, Globulin, Calcium, Phosphate,
Cholesterol, Triglycerides, Alk. Phos., SGOT, SGPT, LDH, Total |
Bilirubin, CBC (differential and indices), Platelets, Urinal-

ysis. Additional studies will be done as clinically indicated.

H4prug Assay: The schedule of blood sampling will be deter-
mined by information obtained from Part I of the study. A

total of approximately 36 samples:of 10 ml each will be drawn
over a period to include 3-7 times the elimination half-life

of the drug.

Blood (10 ml)will be drawn at specific times after you take
the drug to measure the amount of drug present. In addition,
we will collect all of your urine during the first four days

you are on the unit.
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TABLE 1IA:

Dose: 750 mg WR 180,409 -H

POy

sequence as per explanation pg.15

Schematic Drug Administration and
Assay Specimen Collection Schedule

1

DAY OF
THE SPECIMEN SPECIMEN
STUDY NUMBER SPECIMEN TIME VOLUME (ml)
Day 1 1 0 Prior to Dosing 10
Tuesday 2 . ¥ hiE 9:00 AM : 10
X 3 2 hr 10:00 AM 10
4 4 hr NOON 10
5 6 hr 2:00 PM 10
6 8 hr 4:00 PM 10
7 12 hr 8:00 PM 10
8 16 hr MIDNIGHT 10
Day 2 9 22 hr 6:00 AM 10
Wednesday 10 28 hr NOON 10
11 34 hr 6:00 PM 10
12 40 hr MIDNIGHT 10
Day 3 13 48 hr 8:00 AM 10
Thursday 14 56 hr 4:00 PM 10
15 64 hr MIDNIGHT 10
Day & 16 72 hr 8:00 AM 10
Friday
HOME
Day 5 17 96 hr 8:00 AM 10 |
Saturday {
Day 7 18 144 hr 8:00 AM 10
Monday :
Day 9 19 192 hr 8:00 ‘AM 10
Wednesday
Day 11 20 240 hr 8:00 AM 10
Friday
Day 14 21 312 hr 8:00 AM 10
Monday
Day 17 22 384 hr 8:00 AM 10
Thursday
Day 21% 23 480 hr 8:00 AM 10
Monday
TOTAL 230 ml

*Day 0 for study interval

2nd drug administration

34
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Part III.*

An additional four subjects will be needed to complete
part three of the study. The information obtained from
Parts I and II of the study will determine which formu-
lation will be used in Part III. You will be given single
doses of the drug on three separate occasions. Three dif-
ferent doses will be administered to each individual. It
is anticipated that these doses will be 250 mg, 500 mg,
and 750 mg pending results of Part II of the study. Two
of you will receive the three doses in increasing order
(250, 500, 750 mg), and two of you will receive the drug in
decreasing order (750, 500, 250 mg). The specifics for Part
III of the study are presented in the schematic below:

TABLE III
SCHEMATIC STUDY PLAN FOR PART II1I
~3-7.x
Day of Study 0 1 2 3 4 7 1.t
Day of Week Mon* Tue* Wed* Thu* Fri- Mon Mdn
Dose X
Physical Exam X X X
Interview X X X X X
Vital Signs X X X X X X
= X X X

Laboratory Tests

Blood for Drug Assayttt

*Controlled Environment

*The entire sequence will be repeated twice beginning each
time after an interval of ~3-7 times the elimination half-life
of the drug as determined in previous studies. The subtject
will receive a total of 3 different single oral doses either

in increasing or decreasing order.

++Glucose. BUN, Creatinine, Sodium, Potassium, Chloride, COj,
Uric Acid, T. Protein, Albumin, Globulin, Calcium, Phosphate,
Cholesterol, Triglyceride, Alk. Phos., SGOT, SGPT, LDH, Total
Bilirubin, CBC (sifferential and indices), Platelets, Urinal-
ysis. Additional studies will be done as clinically indicated.

* Part III of Experiment #14 was cancelled.

35

S ———




H"'Drug Assay: The schedule of blood sampling will be de-
termined by information obtained from previous parts of the
study. A total of approximately 20 samples of 10 ml each

will be drawn over a geriod to include 3-7 times the elimi-

nation half-life of the drug.

You have already had many of the examinations listed in the
Schematic Study Plans as part of your qualification examina-

tion. A B SHE

No matter which part of the study you select to participate
in, you will be admitted to the research unit for the first
4 days. You will be seen on brief visits thereafter for

a period of time specific to your portion of the study. On
the last day of your part of the study you will have a com-

plete physical examination.

During the interval in the research unit the entire group
will remain together with a member of the Unit Staff and will
function according to their direction. Facilities provided
while participating in the study include room and board with

a study-lounge area. -

On the day the drug is to be administered, you will have a
liquid breakfast (Sustacal) at 6:00 a.m. and lunch will be
withheld. You will be given the drug at 8:00 a.m.. You
may have water as you wish until 2:00 p.m., at which time
you may have a light lunch. Beginning at 5:00 p.m. you may
resume the normal diet you select from the hospital menu

until you are discharged from the unit.

At your discretion, 15 minutes before drug administration,
a small teflon catheter can be placed in 1 of your arm
veins. This will be used to obtain blood samples during
the day you are dosed. In this way, repeated venipunctures

may not be necessary on that day.

Ten ml of venous blood will be drawn by a staff nurse for
each drug assay. Six ml of the blood will be transferred
to a heparin-rinsed teflon capped glass tube and stored at
-20°C pending transportation to the Department of Pharma-
cology, Walter Reed Army Institute of Research, for drug
assay. The drug will be assayed as a p:.-ent compound by
high pressure liquid chromatography. This method has pre-
viously been employed for drug assay in animal blood sam-
ples and spiked human samples and is working well. Four ml
of the blood will be centrifuged and the serum separated.
The serum will be transported to the Department of Pharma-
cology, WRAIR, for bioassay for antimalarial activity.
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It is important that the blood be obtained as nearly as
possible to the times specified in your part of the study.
On the days you come in for blood drawing, it is important
that you eat a light breakfast (i.e., cereal, milk, juice,
coffee, bread -- no eggs or bacon). It is also important
that you avoid taking any other medication during the en-
tire period and avoid the use of alcohol. Such factors

as time of day, meals, alcohol, other drugs, and lack of
proper sleep may affect the level of drug in your blood

on any given day.

The Human Use Committee is also looking after your safety.
They insure that you are not subjected to undue risk and
discomfort. A member of this committee will be available
to speak with you at the Washington Hospital Center.

After members of the investigating team and the Human Use
Committee are satisfied that you understand the study and
the written informed consent form, you will be permitted

to sign it.

No subject may participate without a signed consent. By
signing the informed consent you signify that the study has
been explained to you with regard to its risks and require-

ments and you wish to participate.

It should be clear that your participation in this study
is of no therapeutic value to you personally. The bene-
fit, rather, is to others who live in parts of the world
where malaria is a serious problem and to Americans,
civilian and military, who may travel to these areas.

For this reason, especially, your participation must be
voluntary with full knowledge of the personal risks and
general benefits involved. Furthermore, you retain the
right to withdraw your consent at any time without preju-

dice.

37
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SUBJECT AGREEMENT

CONSENT TO PARTICIPATE AS A STUDY SUBJECT

I, , hereby give my informed
consent to participate as a study subject in the study entitled,
Pharmacokinetics of WR 180,409-HqP04 (A Pyridinemethanol) Fol-
lowing Oral Administration. o :

The implications of my voluntary participation; the nature,
duration and purpose; the methods by which it is to be con-
ducted and the inconveniences and hazards which may reasonably
be expected have been explained to me by Dr.

and are set forth in the document entitled, "EXPLANATION: AMDP
EXPLRIMENT NUMBER 14: Pharmacokinetics of WR 180,409:-H3PO -
(A Pyridinemethanol) Following Oral Kaminlstration, which

have signed.

I understand that with all drug administration and clinical in-
vestigation there are associated potential discomforts and risks.
The discomforts and potential risks of participation as a sub-
ject in this study have been explained to me and I freely and
voluntarily accept them. I understand that I will attain no
direct therapeutic benefits from participation in the study.

All questions and inquiries I have made regarding the study have
been answered to my satisfaction and I understand that I have
the right to ask questions concerning the study at any time

and have them answered to my satisfaction. Further, I under-
stand I am free to withdraw, without prejudice, my consent and
participation from the project at any time; however, I may

be requested to undergo further examinations, if in the opinion
of the attending physician, such examinations are necessary for

my health or well-being.

I consent to the taking and publication of any photographs in
the course of the study for the purpose ‘of advancing medical
science, provided that my identity will remain confidential.

I certify that I have read and understand the above consent and
that the explanations therein were made to me and that all in-
applicable paragraphs, if any, were stricken before I signed.

Date Witness - Human Use Comm. Cert.
Signature Investigator Certification
Address Witness

REAFFIRMATION OF CONSENT:

Date Witness

§1gn$ture
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TELEPHONE: (202) 882-0977

COLLEGE PARK. MARYLAND 20740

4401 HARTWICK ROAD

BIO - MED, Inc.

FINAL REPORT

EXPERIMENT NUMBER 14

PHARMACOKINETICS OF WR 180,409°:H3POg4: (A PYRIDINEMETHANOL)
FOLLOWING ORAL ADMINISTRATION, CLINICAL OBSERVATIONS

PART II

ABSTRACT

Two formulations of WR 180,409-H3PO4 Were compared for
tolerance and pharmacokinetics using 12 subjects in a random-
ized order, crossover design.

The formulations were given as a single oral dose of 750 mg
with a dosing interval of 28 days.

Significant gastrointestinal intolerance was observed with
equivalent frequency and severity with both formulations.

Blood samples for drug assay have been submitted to the
sponsor.
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TELEPHONE: (202) 882-0977

COLLEGE PARK. MARYLAND 20740 .

4401 HARTWICK RoOAD

BIO - MED, Inc.

FINAL REPORT

EXPERIMENT NUMBER 14

PHARMACOKINETICS OF WR 180,409°H3PO4: (A PYRIDINEMETHANOL)
FOLLOWING ORAL ADMINISTRATION, CLINICAL OBSERVATIONS

PART I1

INTRODUCTION

WR 180,409°H3P0O4., a substituted pyridinemethanol, is the

first ~ompound of this chemical class to be tested in the U.S.
Army Antimalarial Program. It represents a potential new class
of antimalarial drug. In animal test systems the compound was
exceptionally well tolerated and had excellent antimalarial
activity. The acute oral LDgg was 900 mg/kg in mice. In rats,
the acute LDgp was 500 mg/kg. Clinical and pathological exam-
ination of rats 72 hours after a single oral dose of 100 mg/kg
detected no adverse effect; a single oral dose of 300 mg/kg
caused some decrease in weight; and 900 mg/kg caused weight
loss, bleeding around the eyes, depression of lymphoid tissue
and degenerative changes in the liver. When administered to
beagle dogs, doses of 37 mg/kg or higher frequently caused
vomiting. The drug was curative against the choloroquine-
resistant Vietnam Smith strain of Plasmodium falciparum in the
Aotus monkey when administered orally at a dose of 2.5 mg/kg/
day for 7 days, at a dose of 12 mg/kg/day for 3 days, and as a
single oral dose of 35 mg/kg.

A clinical Phase I safety and tolerance study with WR 180,409
HyPO4 was recently completed. Single doses of 5 to 1500 mg
were administered to a total of 22 subjects in a double-blind
rising dose study. Intolerance to the drug was manifested by
nausea, vomiting, dizziness, and "mental fuzziness". One or
more of these symptoms occurred in 3 of 4 subjects taking 1250
mg. Two subjects administered 1500 mg of WR 180,409°H3PO4 as
a single dose experienced similar symptoms. Onset of symptoms
was generally within 8 hours of drug administration, though 1
individual who took 1500 mg vomited 24 hours later. 1In all
cases, the symptoms had subsided by 32 hours after dosing.
There were no physical abnormalities or laboratory abnormali-

ties attributed to the drug.
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WR 180,409°H3P04 was administered as a single oral dose of

750 mg to four subjects in an initial pilot study as Part I of
Experiment Number 14. Two subjects received a capsule formula-
tion (Lafayette E-556) and two received a new tablet formula-
tion (INTERx D-522). This pilot study was performed to obtain
preliminary absorption and elimination data from which optimum
dosage scheduling and blood sampling times could be computed

for Part 1II.

Gastrointestinal symptoms occurred in all subjects. Adminis-
tration of the capsule formulation was associated with mild
abdominal discomfort and passage of one loose stool in both
subjects. One subject receiving the capsules also noted slight
light-headedness and difficulty concentrating. Following
administration of the tablet formulation, one subject passed a
voluminous liquid stool and the other passed four stools with
associated borborygmus. The latter subject also had a night-
mare following dtug administration.

The gastrointestinal signs and symptoms are considered drug
related. The neurological symptoms are considered possibly

drug related.

No physical changes were observed. All subjects had two or
more deviations of laboratory values beyond two standard devia-
tions. A moderate SGOT elevation in one subject 24 hours after
tablet ingestion was considered possibly drug related.

METHODS AND MATERIALS:
Subject Qualification:

Twelve healthy male subjects, aged 21-38, weighing from 60-90

kg and within 10% of their ideal body weight, were employed for
the study. They were recruited from the Washington, D. C.
metropolitan area. Subjects were hired by BIO-MED, Inc. as {

temporary employees for study purposes.

Candidates for employment were presented with a complete expla- ¢
nation of the background and procedures to be used in the
study, and of all details of the protocol as it involved the
individual subjects. They were interviewed in a group and
individually in the presence of an investigator and a member of
the Human Use Committee. Each participant was given the oppor-
tunity to ask questions. Following this, the subject informa-
tion sheet was read and initialed by those wishing to partici-
pate, and the formal consent form was signed in the presence of
a witness, investigator, and a member of the Human Use

Committee.
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Candidates were screened to obtain the subjects for this study.
The qualifying medical evaluation included a comprehensive his-
tory and physical examination, chest x-ray, electrocardiogram,
urinalysis, white blood cell and differential count, red blood
cell count, hemoglobin, hematocrit, MCV, MCH, MCHC, platelet
count, glucose, BUN, creatinine, sodium, potassium, chloride,
carbon dioxide, uric acid, total protein, albumin, globulin,
calcium, phosphate, cholesterol, triglycerides, alkaline phos-
phatase, SGOT, SGPT, LDH, total bilirubin, and G6PD.

Subject acceptability criteria were based upon the precept that
the risks of participation should be slight and comparable for
all subjects. Following this guideline, certain candidates
were rejected routinely: for example, candidates with organic
heart murmurs, splenomegaly, or active lesions on chest x-ray.

The presence of conditions which did not increase risk or poten-
tially compromise the validity of the study as illustrated by
epidermophytosis, "shotty lymphadenopathy", or scarred tympanic
membranes were not routinely cause for rejection. Deviations of
laboratory values of 3 standard deviations from the mean were
cause for rejection. Deviations between 2 and 3 standard devia-
tions from the mean were generally cause for rejection dependent
upon the particular test and associated clinical and laboratory
observations. For example, a serum sodium of 153 mEq/L of it-
self would not have caused rejection, whereas a serum calcium of
11.2 mg/dl1 would.

In addition to the above qualifications, no candidate having
received the drug, WR 180, 409°H3PO04 previously was permitted
to participate in any phase of this pharmacokinetic protocol.

When doubt existed concerning eligibility of a candidate, a
decision was made following consultation with fellow M.D.
investigators and other specialists, as appropriate. In this
manner, questionable candidates were given full consideration
and the integrity and ethics of the Research Team protected.

Procedures:

Subjects were admitted in groups of 4 for each drug administra-
tion and housed for a period of 4 days, beginning 1 day prior
to each drug administration, in a controlled environment in
Nursing Unit SW of the Washington Hospital Center. Two of the
subjects in the group were given the tablet formulation (D-522)
and 2 were given the capsule formulation (E-556).
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Physical examinations, interviews, vital sign measurements,
laboratory tests, and drug assay samplings were conducted
according to the Schematic Study Plan (Table I) and the Assay
Specimen Collection Schedule (Table II). On study day 4, the
subjects were released from the controlled environment, re-
turning for the various evaluations and blood samplings as
indicated through study day 21, the last day of observation
for their first drug administration.

Seven days after study day 21*, each of the subjects was given
the opposite formulation of that which they had received pre-
viously. The same evaluations and blood samplings conducted
following the first drug administration were repeated at the
same time intervals for another period of 21 days.

This procedure was followed for 3 groups of 4 subjects each,
representing a total of 12 subjects and 24 drug administra-
tions. However, 2 subjects withdrew before their second drug

administration.

Oon the last study day for each subject final physical and
laboratory evaluations were conducted. All abnormal findings
caused follow-up until noriralcy, stabilization, or proper
medical disposition was secured.

Drug Administration:

WR 180,409°H3PO4 was supplied as 250 mg tablets (INTERx D-
522)and 250 mg capsules (Lafayette E-556). Subject code num-
bers for drug formulation assignment was by lottery. On the
day of drug administration, the subjects fasted between mid-
night and 6 a.m. when they were given 360 ml of Sustacal (Mead
Johnson product) containing a total of 360 calories. Subjects
ingested a single oral 750 mg dose of WR 180,409°H3PO4 in
either capsule or tablet form at approximately 0800, varying
slightly with each group, in the presence of a staff nurse.
They were then restricted to water for 6 hrs., followed by a
light lunch. Nine hours after dosing, they resumed a regqular
diet which they selected from the hospital menu.

¥ 28 days after thelr first drug administration, an interval
sufficient to allow the amount of drug present to be less than

108 of its peak level.
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TABLE 1

SCHEMATIC STUDY PLAN FOR PART II
COMPARATIVE BIOAVAILABILITY

Day of Study 0 1 2 3 4 7 14 2t
Day of Week Mon* Tue* Wed*® Thu* Fri Mon Mon Mon
Dose X

Physical Exam X X X
Interview X X X X X X X X
vital Signs X X X X X X X X
Laboratory Testgtt X X X
Blood for Drug Assay*t+ T T L e X

* Controlled Environment

e The entire sequence was then repeated 7 days later with
each subject taking the same dose of the opposite formu-

lation of WR 180,409 H3PO4.

++ Glucose, BUN, Creatinine, Sodium, Potassium, Chloride,
Carbon Dioxide, Uric Acid, Total Protein, Albumin, Globu-
lin, Calcium, Phosphate, Cholesterol, Triglycerides, Alka-
line Phosphatase, SGOT, SGPT, LDH, Total Bilirubin, CBC
(differential and indices), Platelets, Urinalysis. Final
blood profiles were conducted on Study Day 28 instead of
Day 21 for the first drug administration.

+++ Dprug Assay: The schedule of blood éampling was determined
by information obtained from Part I of the study, and is
shown in Table II, Assay Specimen Collection Schedule, page

6.

Drug Assay Specimen Collection and Time Schedule:

In order to analyze the pharmacokinetics and bioavailability of
WR 180,409°H3P04+ blood specimens for drug assay were collec-
ted over a period of 21 days following each drug administra-
tion. This schedule was determined by the information
obtained from Part I of this experiment. Ten ml of venous
blood were drawn by a staff nurse for each drug assay. Six ml
of the blood were transferred to a heparin-rinsed teflon capped
glass tube and stored at -20 C pending transportation to the
Department of Pharmacology, Walter Reed Army Institute of
Research, for drug assay. The drug was assayed as a parent
compound by high pressure liquid chromotography. Four ml of
the blood were centrifuged and the serum separated. The serum
was transported to the Department of Pharmacology, WRAIR, for

bioassay of antimalarial activity.
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TABLE II

Assay Specimen Collection Schedule

DAY OF

THE SPECIMEN SPECIMEN
STUDY NUMBER SPECIMEN TIME VOLUME (ml)
Day 1 1 -15 min 10

Tuesday 2 l hr 10

3 2 hrs 10
4 4 hrs 10
5 6 hrs 10
6 8 hrs 10
7 12 hrs 10
8 16 hrs 10
Day 2 9 22 bhrs 10
Wednesday 10 28 hrs 10
11 34 hrs 10
12 40 hrs 10
Day 3 13 48 hrs 10
Thursday 14 56 hrs 10
15 64 hrs ' 10
Day 4 16 72 hrs 10

Friday
Day S 17 96 hr 10

Saturday
Day 7 18 144 hr 10

Monday
Day 9 19 192 hr 10

Wednesday
Day 11 20 240 hr 10

Friday
Day 14 21 312 hr 10

Monday
Day 17 22 384 hr 10

Thursday
Day 21 23 480 hr 10

Monday

TOTAL 230 ml
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Laboratory Test Specimen Collection:

During the first drug administration interval, 27 ml of venous
blood were taken for hemotologic and biochemical profiles on
study days 0, 2, and 28. During the second drug administra-
tion interval, the same profiles were conducted on days 0, 2,
and 21. For these profiles, the blood was obtained before
breakfast. Seven ml of the blood were used for determination
of white blood cells and differential count, red blood cell
count, hematocrit, hemoglobin, MCH, MCV, MCHC, and platelet
count. Twenty ml of the venous blood were centrifuged and the
serum separated into 2 samples. One sample was used on the
day obtained to determine the values for serum glucose, BUN,
creatinine, sodium, potassium, chloride, carbon dioxide, uric
acid, total protein, albumin, globulin, calcium, phosphate,
cholesterol, triglycerides, alkaline phosphatase, SGOT, SGPT,
LDH, and total bilirubin. The other sample was stored in the
refrigerator as a "back-up"” until the biochemical lab report

was received.

Urinalysis was conducted for each subject on these same days,
consisting of pH, glucose, protein, specific gravity, white
blood cell count, red blood cell count, and presence of
amorphous sediment.

Laboratory results are discussed under Results.

RESULTS
3
Sxmgtoms:

Symptoms experienced by the subjects are summarized in Table
I11I. Details of symptomatology are recorded in the individual

subject summaries.

There were twelve subjects each with two treatment intervals,
E-556 and D-522. Two subjects (353, 354) withdrew from the
study after the first treatment interval. In each instance,
E-556 was omitted from the crossover. Thus there were 12
treatments with D-522, and 10 with E-556.

Three subjects (350, 352, 355) were entirely asymptomatic
throughout both treatment intervals. Two subjects (349, 356)
were symptomatic (nausea, vomiting) with E-556 but not with
D-522. One subject (358) had vague abdominal discomfort for
1.5 hours after ingestion of E-556, and had a headache of 6
hours duration 3 hours after ingesting D-522. Subject (357)
had light-headedness after E-556 and nausea after D-522.
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Symptoms in the remaining subjects (351, 359, 360) included
emesis after both formulations (351); emesis after E-556 and
diarrhea after D-522 (359); diarrhea and abdominal cramps
after D-522 and abdominal discomfort after E-556, (360).

In summary, of the 10 subjects completing the crossover, 3
were totally asymptomatic, 3 had symptoms of gastrointestinal
intolerance to both drugs, 2 showed gastrointestinal intoler-

ance to E-556 but not to D-522, and 2 had equivocal symptoms
to both drugs.

LABORATORY ABNORMALITIES :

In Table IV for each subject all values are displayed for
each laboratory test wherein at least one abnormal value was

detected.

The abnormal values were examined for possible association
with the formulation administered and the order of the admin-
istration of the formulations. No such association could be

demonstrated.

CONCLUSIONS AND RECOMMENDATIONﬁ:

This crossover study to compare the intolerance of two formu-
lations showed significant gastrointestinal intolerance to
cach formulation at a dose of 750 mg. In a few instances,
vomiting occurred, an unacceptable side-effect of an oral
medication.

Aside from elevation of the SGOT and séPT in one subject on
day 21, no significant biochemical deviations occurred.

These observations suggest that the intolerance seen here is
the result of local gastrointestinal irritation, and that
smaller, multiple doses may be better tolerated.

However, at this time the pharmacokinetic data have not been
analyzed. That analysis should be taken into account before
further studies of WR 180,409°H3PO4 are designed.
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INDIVIDUAL SUBJECT FINAL SUMMARY

EXPERIMENT NO. 14: PHARMACOKINETICS OF WR 180,409'H3P04
(A PYRIDINEMETHANOL) FOLLOWING ORAL ADMINISTRATION
PART I1 - 750 mg DOSE LEVEL

1st Dosing 2nd Dosing
FORMULATION: E-556 D-522 CODE: 349
DOSING DATE: 8/21/79 9/18/79 GROUP: 1
TIME DOSED: 0800 0800 AGE: 22
DOSE(mg/kg) : 12.4788 12.4788 HEIGHT:168.91 (cm)
WEIGHT:60.1016(kg)
R R N L N T TN N T S I g I T S e TS ST EgSEEREREIEEETEERE
ABNORMALITIES
DATE: 1979 8/6 |8/20]8/21|8/22|9/10}}9/17}9/18|9/19]|10/8
STUDY DAY: Scr{ O* ) Y 21 O+*]| 1+*] 2+4*| 21+
1. Symptoms X X
2. Physical Exam
3. ECG
4. Urinalysis
5. Biochemistry X X
6. CBC X X X
7. Platelets
KEY: X=abnormal *=controlled environment (Nursing Unit 5W, WHC

+=2nd study interval, 28 days after dosing lst study interval
LABORATORY ABNORMALITIES SUMMARY:

STUDY DAY: Screen 0 2 O+ 2+ 21+ Normal Range
Sodium 137 136L 139 136L |139 138 137 - 151 mEq/L
Globulin 2.50 2.20 2.10 1.70L| 2.30 2.40(1.8-3.4 g/d1
Triglyceride 162 60 77 215H 103 166 0-207 mg/dl

SGPT 26 11 27 49H 15 9 |07 U/L

WBC 11.94 9.4 10.84 11.7H | 8.6 8.1 }3.1-9.5 thous/cu mm

L = low H=high ND = not done

Symptams and Physical Findings:

Formulation E-556: Beginning fifteen minutes after ingestion of Formulation

E-556 the subject experienced nausea which was recurrent for cane hour. On

Day 2, the subject reported feeling slightly "bloated” but did mot experience

'ny further nausea. Thereafter, the subject remained asymptamatic and the
ysical examination was unchanged.

Fonmulation D-522: Gn Day 21 the subject reported oold symptams begmning (o ¢}

y 14 with symptans of nasal congestion and a slight cough persisting for
seven days. The subject was afebrile on Day 21. The subject was otherwise

asymptomatic and the physical examination remained unchanged.

Abnormalities Comment: The laboratory abnormalities were minimal and
inconsistent and not considered of clinical significance.

Conclusions: Nausea beginning fifteen minutes after ingestion of Formulation
556 and recurring for cne hour possibly related to ingestion of WR
180, 409°3P04 -
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INDIVIDUAL SUBJECT FINAL SUMMARY

EXPERIMENT NO. 14: PHARMACOKINETICS OF WR 180,409‘H3PO4
(A PYRIDINEMETHANOL) FOLLOWING ORAL ADMINISTRATION
PART II - 750 mg DOSE LEVEL

1st Dosing 2nd Dosing
FORMULATION: D~522 E-556 CODE: 350
DOSING DATE: 8/21/79 9/18/79 GROUP: 1
TIME DOSED: 0800 0800 AGE: 31 ¥
DOSE(mg/kg): 9.4482 9.4482 HEIGHT:180.34 (cm)
WEIGHT:79.3794(kg)
-+ -+ + 5 2+ 1 3t - 2 2 2 - 3 3 3ttt -+t 4t 35 2+t 12t ittt
ABNORMALITIES
DATE: 1979 8/1718/20[8/21}8/22[9/10]]9/17]9/18}9/19]10/8
STUDY DAY: Scr| O* i 2y 21 O+*] 1+*] 24+*] 21+
1. Symptoms
2. Physical Exam
3. ECG
4. Urinalysis
5. Biochemistry X X X X X
6. CBC X X X X X
7. Platelets

KEY: X=abnormal *=controlled environment (Nursing Unit SW, WHC)
+=2nd study interval, 28 days after dosing 1st cudy interval
LABORATORY ABNORMALITIES SUMMARY:

STUDY DAY: Screen 0 2 o+ 2+ 21+ Normal Range
Sodium 138 137 139 136L 138 138 137 - 151 mEq/L
Uric Acid 6.3 7.5 5.3 8.2H 5.0 5.5 |4-8 mg/1d
Triglyceride 171 2894 262H 294H 304H 328H |0-207 mg/dl
Fosin 4 6H 6H 9H 8H 6H 10-5 %

Mono 10 12H 9 10 11H 11H |0-10 8

L =1low H=high ND = not done

Symptoms and Physical Findings:

Formulation E-556: The subject was asymptomatic throughout the
study interval and the physical examination remained unchanged.

Formulation D-522: The subject was asymptomatic throughout the
study interval and the physical examination remained unchanged.

Abnormalities Comment: The subject demonstrated a consistent eleva-
tion of serum triglyceride and of per cent eosinophils both before
and after drug administration of both formulations and were not
considered study related. Other abnormalities were minimal or in-
consistent and not considered of clinical significance.

Conclusions: No adverse effects from ingestion of either formula-
tion of WR 180,409 H3P04 -
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INDIVIDUAL SUBJECT FINAL SUMMARY

EXPERIMENT NO. 14: PHARMACOKINETICS OF WR 180,409 :H3PO,
(A PYRIDINEMETHANOL) FOLLOWING ORAL ADMINISTRATION
PART II - 750 mg DOSE LEVEL

1st Dosing 2nd Dosing
FORMULATION: E-556 D-522 CODE: 351
DOSING DATE: 8/21/79 9/18/79 GROUP: 1
TIME DOSED: 0800 0800 AGE: 32
DOSE(mg/Xg): 10.8423 10.8423 HEIGHT:175.26 (cm)
WEIGHT:69.1735(kg)
ABNORMALITIES
DATE: 1979 8/17]8/20[8/2118/22]9/10[]9/17[9/18[9/19]10/8
STUDY DAY: Scr| O* 1 2™ 21 O+*[ 1+*] 2+*| 21+
1. Symptoms X X
2. Physical Exam
3. ECG
4. Urinalysis
5. Biochemistry X X
6. CBC X X X X
7. Platelets

KEY: X=abnormal *=controlled environment (Nursing Unit 5W, WHC)
+=2nd study interval, 28 days after dosing lst study interval

LABORATORY ABNORMALITIES SUMMARY:

STUDY DAY: Screen 0 2 O+ 2+ 21+ Normal Range

Glucose 78 78 81 1184 88 91 66-114 mg/dl

LIDH 149 158 267H 169 197 136 73-233 U/L
Hematocrit 50.7H| 49.3 52.3H 45.5 48.2 46.2 {40-50 volg 1
Bemoglobin 16.6 16.7 17.84 15.1 16.7 15.7 |13.3-16.7 Gust

RBC 5.60 5.58 5.984 5.33 5.7TH| 5.39]4.3-5.7 mill/cu i
Mono 14H 9 9 10 10 11H |O-10 8 . ‘

L=1os H=high ND = not done

o

Symptaoms and Physical Findings:

Formulation E-556: Two hours and fifteen minutes after ingestion of 750 mg
Formulation E-556 the subject experienced nausea and a mild headache which was
followed by 3 episodes of anesis between 3 hours 30 minutes and 3 hours 35 minutes
post dosing. The subject reported no appetite for the meal 6 hours post dose,
with a return to normal appetite at 9 hours post dose. The headache dissipated

6 hours after anset. Thereafter the subject remained asymptamatic and the physical

examination remained unchanged. r

Formulation D-522: Seven hours forty-five minutes after ingestion of Formulation
D-522 the subject reported the onset of a frontal headache - "like a band - |
mild” with the simultaneous anset of nausea. The symptoms peaked between 8 and 10 |
hours post dose with severe nausea and orthostatic dizziness. At 16 hours post
dose, upon getting up for an assay specimen, the subject vomited 190 cc of par-
tially digested food and mucus with much relief. On Day 2, 24 hours after dosing,
the subject had little appetite and reported feeling like he had a “sour stamach".
Thereafter, the subject remained asymptomatic and the physical examination was
unchanged.

‘ |




Code: 351 (cont'd)

Abnormalities Comment: The subject demonstrated an elevation in

hematocrit of 52.8 Vol 8, a hemoglobin of 17.8 GMS %, and a RBC
of 5.98 million/cu mm on Day 2 of the first study interval.
Oother abnormalities were minimal and inconsistent and not
considered of clinical significance.

Conclusion: Three episodes of emesis 3 hours 30 minutes after
ingestion of Formulation E-556 and an episode of emesis 7 hours
45 minutes with accompanying headache after ingestion of
Formulation D-522 considered related to ingestion of WR

180,409 - H3PO, -

BMI-ME8
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INDIVIDUAL SUBJECT FINAL SUMMARY

EXPERIMENT NO. 14: PHARMACOKINETICS OF WR 180,409 -H3PO4
(A PYRIDINEMETHANOL) FOLLOWING ORAL ADMINISTRATION
PART II - 750 mg DOSE LEVEL

lst Dosing 2nd Dosing
FORMULATION D-522 E-556 CODE: 352
DOSING DATE: 8/21/79 9/18/79 GROUP: I
TIME DOSED: 0800 0800 AGE: 26
DOSE(mg/kg) : 12.2477 12.2477 HEIGHT:171.45 (cm)|
WEIGHT:61.2355(kg)!
R R I I I I I T ST TR O SIS aEZEEERISEES SRS AR RESEEEER i
ABNORMALITIES
DATE: 1979 8/17|8/20]8/21]8/22]9/10][]|9/17[9/18]9/19]10/8
STUDY DAY: Scr| 0¥ 1¥ [ 2% 1 21 0+%[ 1+%| 2+%[ 21+

1. Symptoms
2. Physical Exam

3. ECG

4. Urinalysis

5. Biochemistry | X X X X X X
6. CBC X X

7. Platelets
KEY: X=abnormal *=controlled environment (Nursing Unit S5W, WHC)

+=2nd study interval, 28 days after dosing lst study interval
LABORATORY ABNORMALITIES SUMMARY: i
STUDY DAY: Screen 0 2 0+ 2+ 21+ Normal Range

BUN 15 21 28H 1 24H 12 [9-21 mg/dl .
Potassium 4.5 4.5 5.0 5.3H 5.0 4.3 {3.6-5.2 mEq/L i
Uric Acid 5.8 7.0 6.1 8.4H 5.9 9.3H{4-8 mg/dl j
Globulin 2.4 2.2 2.3 1.7L 2.0 2.3 |1.8-3.4 g/d1
Phosphate 3.3 3.5 4.0 2.7 4.7H 2.8 {2.5-4.5 mg/dl

Alka Phos 984 98H 80 80 74 78 26-94 U/L

LDH 182 181 3724 151 174 139 73-233 U/L

Eosin 4 6H 5 5 4 2 0-5 %

MV 84 84 83 85 82 81L |82-98 cu microns

L =1low H=high ND = not done ’

Symptoms and Physical Findings:

Formulation E-556: The subject was asymptomatic throughout the entire study in-

terval and the physical examination remained unchanged.
Formulation D-522: The subject was asymptamatic throughout the entire study in-

terval and the physical examinat