
International Journal of Gynecology and Obstetrics 83 Suppl. 2 (2003) S45–S49
www.elsevier.com/locate/ijgo

An FDA Phase I clinical trial of quinacrine sterilization (QS)

J. Lippes°, M. Brar, K. Gerbracht, P. Neff, S. Kokkinakis
School of Medicine, State University of New York at Buffalo Buffalo, New York, USA

Abstract

Objective: To review the significance of a United States Food and Drug Administration (FDA) approved Phase I
clinical trial of a new use for an old drug, quinacrine. To discover whether ultrasound may have utility in quinacrine
sterilization (QS). Method: This clinical trial began on 16 September 2000 at the Women’s and Children’s Hospital of
Buffalo (WCHOB) in Buffalo, New York. Ten patients volunteered to have QS. These subjects were carefully followed with
regularly scheduled examinations, including extensive laboratory blood tests. In addition, each patient had a trans-abdominal
ultrasound examination six weeks or later past the date of the second insertion of quinacrine. The trial was completed on
30 April 2003. Results: Laboratory results fell within normal limits, thus providing additional evidence to affirm the lack of
toxic effects of QS. With ultrasound, we were able to see scars in both oviducts on all of our patients. One patient with a
small scar as seen on ultrasound became pregnant. Conclusion: QS was found to be safe and effective. Ultrasound holds the
promise of reducing the failure rate.
© 2003 International Federation of Gynecology and Obstetrics. Published by Elsevier Science Ltd. All rights reserved.
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1. Introduction

Quinacrine has been safely used for over 70 years
to treat malaria. More than a 100 million people
have taken this drug and no toxicity of any major
importance has been reported. The drug is still being
used for treating other diseases including giardiasis,
rheumatoid arthritis, lupus and tapeworm. In 1942, the
Winthrop company published a 71-page bibliography
with 171 toxicology articles attesting to the safety of
quinacrine [1].
QS now has a history spanning more than 30 years

of continuously improving results attesting to its safety
and effectiveness [3−7]. Kessel reported on 100,000
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documented cases of QS without a death and without
a major adverse event (AE) requiring surgery [7].
This paper describes an FDA-approved Phase I

clinical trial of QS. It was directed and managed
at the Women’s and Children’s Hospital of Buffalo
(WCHOB), in Buffalo, New York. The protocol for
this study was approved by the Investigational Review
Board (IRB) of WCHOB. The investigators took the
on-line course and exam for the protection of human
subjects offered by the United States National Institutes
of Health (http://ohsr.od.nih.gov/cbt). This hospital is
one of the main teaching institutions of the School
of Medicine of the State University of New York at
Buffalo.

2. Materials and methods

An important concern of any clinical investigation
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is protection of human subjects. For this trial, the
investigators read and became familiar with the Bel-
mont Report, The Helsinki and International Harmonic
Conventions, a requirement of the IRB of the WCHOB
for any research involving human subjects.
Recruitment of patients was accomplished by posting

notices in various hospital clinics and advertising
in local newspapers, with the prior approval of the
IRB of WCHOB. Each patient was informed about
quinacrine sterilization when she made an inquiry. She
was provided with written materials and watched a
video describing the technology. Patients, who were
all Caucasian, were then given an informed consent
document to take home for one month or longer
if needed. This enabled them to read it at their
leisure and consult with relatives, spouses, friends and
advisors, as they deemed necessary. At the second
clinic visit, they signed the informed consent, keeping
a copy for themselves. At this visit, a medical history
was obtained and a complete physical examination,
including a pelvic exam, was performed. All except
one of these women had regular menses. Extensive
laboratory work was done at this visit as well as on
subsequent visits. Laboratory tests included a urinary
pregnancy test (UPT), a urine analysis (UA) and a
complete blood count (CBC) with a differential count.
Other tests administered were electrolytes, a blood urea
nitrogen (BUN), creatinine, blood glucose and glucose-
6-phosphate dehydrogenase (G6PD). Quinacrine is
contraindicated in patients with a G6PD deficiency.
A Pap smear of the cervix and vagina was done,

and cultures were obtained for gonorrhea and chlamy-
dia. These were repeated every six months. Patients
who demonstrated pathology either on physical exam,
laboratory tests or with the cultures were either
treated or referred to an appropriate clinic for further
therapy. They were readmitted into the program when
these conditions were cleared and the appropriate
laboratory tests came within normal limits. Timing of
the third visit was determined by the patient to have
QS performed within three days of the end of the next
menses.
At the time of this first quinacrine insertion, a

UPT was done and patients were given a choice of
a backup contraceptive to be used for three months
to prevent pregnancy during the scar-forming period.
Depot medroxyprogesterone acetate (DMPA) was one
convenient way to provide the desired three months

of protection. Other contraceptives were offered with
the choice being left to the patient. A second insertion
of quinacrine was set to follow four weeks after the
first one. At each visit, a UPT was done before
the procedure to avoid inserting quinacrine into a
pregnant uterus. Follow-up visits were scheduled at
3, 6, 12 and 15 months after the second visit. To
manage pain and cramps we used Tylenol® and/or
Tylenol® with codeine, and avoided relying on non-
steroidal anti-inflammatory drugs (NSAID). AEs were
carefully recorded at all patient contacts, including
telephone calls. Fifteen months of follow-up of each
subject were summarized to allow at least one year of
exposure to QS for analysis.

3. The use of ultrasound

After initiating our clinical trial, we learned about
the value of pelvic ultrasound (US) as applied to QS
from Dr. Claudia Ramos Ferreira of Belo Horizonte,
Brazil [8]. We were impressed by Dr. Ferreira’s pictures
demonstrating, for the first time, scars in the oviducts.
US was then used to evaluate oviductal scar formation
on all our ten patients. An ATL-5000 ultrasound
machine with three-dimensional software enabled us
to obtain an in-depth view of the pelvis. Utility was
found with a 5 to 4MHz transducer and on those
occasions where endovaginal examination was done,
a 7 to 10MHz endovaginal transducer was used. All
US pictures were taken with the transducer viewing the
pelvis transabdominally. Results of this are presented in
Figs. 1 through 4.

Fig. 1. Scar in right oviduct measuring 0.64 cm. Women’s and
Children’s Hospital of Buffalo. Buffalo, New York, 2002.
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Fig. 2. Scar in left oviduct. Women’s and Children’s Hospital of
Buffalo. Buffalo, New York, 2002.

Fig. 3. Scar in oviduct. Women’s and Children’s Hospital of Buffalo.
Buffalo, New York, 2002.

Fig. 4. Scar in oviduct. Note: Canalization through this 3mm scar.
Women’s and Children’s Hospital of Buffalo. Buffalo, New York,
2002.

4. Results

Ten patients had volunteered for QS in this FDA

approved study. Admission and follow-up of these
women provided data summarized in Table 1, which
also shows the demographic characteristics of the study
population. The primary goal of a Phase I FDA study
is safety, and this was demonstrated when none of the
patients suffered any serious AEs, Pap smears showed
no adverse cytologic changes and all laboratory tests
fell within normal limits. One exception was a patient
who had a hematocrit slightly lower than normal. She
was placed on iron with vitamin C and her family
doctor was notified about the mild anemia.
Since the FDA had requested that the majority of our

subjects should be at high risk, eight of the ten were
so recruited. In this high-risk definition is obesity and
heavy smoking. Four patients were diagnosed as obese
and four were known to be heavy smokers. One also
had hypertension. Another had suffered degenerative
lumbar discs and vertebrae which necessitated surgical
placement of a spinal prosthesis. As she was unable
to lie on her back for more than ten minutes, she was
considered a high risk for general anesthesia and/or
surgery. Two patients were normal.
Some of the women suffered minor AEs, e.g.,

abdominal cramps, mild pain, nausea, yellow vaginal
discharge and pruritis. One had nausea and emesis
the evening after a quinacrine insertion. After the first
patient complained of yellow discharge and pruritis, we
recommended that they all douche once a day as soon
as they see the discharge. This eliminated the annoying
side effect of pruritis for the remainder of our group.
Minor complaints were easily managed.
The second part of this trial involved the use of

transabdominal ultrasound of all patients. Oviductal
scars could be seen in all ten cases. Typical US pictures
are shown in Figs. 1−4. Scars varied in size from 3mm
to 15mm. There was one pregnancy failure which
occurred 18 months after the patient had received
her second insertion of quinacrine. Interestingly, the
smallest measured scar of 3mm was observed in this
patient, and US examination was repeated for her at
12 weeks’ gestation. A canal could be seen coursing
through this small 3mm scar (Fig. 4). Scanning, which
is a motion picture of the pelvis, is frequently necessary
to ascertain that a scar is definitely present and a
snapshot can be taken but may not be persuasive, as
exemplified in Figs. 3 and 4.



S48 J. Lippes et al. / International Journal of Gynecology and Obstetrics 83 Suppl. 2 (2003) S45–S49

Ta
bl
e
1

S
um
m
ar
y
of
10
pa
ti
en
ts
re
ce
iv
in
g
in
tr
au
te
ri
ne
qu
in
ac
ri
ne
st
er
il
iz
at
io
n
(Q
S
).
W
om
en
’s
an
d
C
hi
ld
re
n’
s
H
os
pi
ta
l
of
B
uf
fa
lo
,
B
uf
fa
lo
,
N
ew
Y
or
k.
S
ep
te
m
be
r
16
,
20
00
–
M
ay
1,
20
03

Pa
ti
en
t

#

A
ge

Pa
ri
ty

G
ra
vi
da

M
ed
ic
al

co
m
pl
ic
at
io
ns

M
en
se
s
1s
t
V
is
it

E
D
U

2n
d
V
is
it

H
&
P

3r
d
V
is
it

1s
t
In
se
rt

P
ho
ne

C
al
l

L
ab

W
or
k

C
on
tr
a-

ce
pt
io
n

4t
h
V
is
it

2n
d
In
se
rt

2n
d

P
ho
ne
C
al
l

A
dv
er
se
E
ve
nt
s

W
M

1
33

5
5

S
m
ok
er

R
eg

9/
16
/0
0
10
/1
7/
00

10
/2
6/
00

11
/3
/0
0

W
N
L

D
M
PA

11
/2
9/
00

12
/6
/0
0
N
on
e

18
.0

2
29

1
1

O
be
si
ty
,
18
1
lb
s.

Ir
re
g

12
/4
/0
0

1/
8/
01

3/
5/
01

3/
12
/0
1

W
N
L

D
M
PA

4/
2/
01

4/
9/
01

S
ev
er
e
cr
am
ps
an
d
em
es
is

af
te
r
1s
t
in
se
rt

36
.5

3
40

2
2

N
on
e

R
eg

1/
8/
01

2/
7/
01

2/
21
/0
1

2/
28
/0
1

W
N
L

O
C

3/
21
/0
1

3/
28
/0
1
S
li
gh
t
bl
ee
di
ng
;

S
li
gh
t
C
ra
m
ps
,
1s
t
In
se
rt

37
.5

4
45

7
9
2
A
B

S
m
ok
er
,
1
sm
al
l

fi
br
oi
d

R
eg

2/
1/
01

2/
21
/0
1

4/
20
/0
1

4/
27
/0
1

W
N
L
C
on
do
m
s

5/
17
/0
1

5/
24
/0
1
S
li
gh
t
cr
am
ps
,
1s
t
in
se
rt

an
d
pr
ur
it
is

32
.5

5
38

3
6

2
sp
on
tA
B

1
ec
to
pi
c

3
de
ge
ne
ra
tiv
e
di
sc
s

W
al
ks
w
it
h
ca
ne
.

O
n
m
et
ho
do
ne

R
eg

2/
16
/0
1

4/
4/
01

6/
6/
01

6/
13
/0
1
L
ow

hc
t

1s
t
vi
si
t

C
on
do
m
s

8/
27
/0
1

9/
3/
01

M
il
d
cr
am
ps
1s
t
in
se
rt

M
od
er
at
el
y
se
ve
re
cr
am
ps

2n
d
in
se
rt

27
.0

6
30

2
2

N
on
e

R
eg

3/
5/
01

4/
20
/0
1

5/
8/
01

5/
15
/0
1

W
N
L

O
C

7/
6/
01

7/
13
/0
1
S
li
gh
t
cr
am
ps

30
.5

7
32

2
3

O
be
si
ty
,
17
6
lb
s.

R
eg

3/
12
/0
1

5/
3/
01

5/
29
/0
1

6/
5/
01

W
N
L

O
C

6/
27
/0
1

7/
4/
01

N
on
e

31
.0

8
36

4
4

S
m
ok
er
,
O
be
si
ty

16
9
lb
s.

R
eg

4/
19
/0
1

5/
30
/0
1

6/
5/
01

6/
12
/0
1

W
N
L
C
on
do
m
s

7/
6/
01

7/
13
/0
1
N
ig
ht
sw
ea
ts
af
te
r

ea
ch
in
se
rt
io
n

30
.5

9
41

3
4

S
m
ok
er

R
eg

8/
17
/0
1

9/
11
/0
1

11
/1
9/
01

11
/2
6/
01

W
N
L

D
M
PA

12
/1
9/
01

12
/2
6/
01

M
il
d
cr
am
ps

S
li
gh
t
va
gi
na
l
di
sc
ha
rg
e

1s
t
in
se
rt

19
.0

10
41

1
1

O
be
si
ty

R
eg

9/
27
/0
1
11
/1
2/
01

12
/4
/0
1
12
/1
1/
01

W
N
L

D
M
PA

1/
16
/0
2

1/
23
/0
2
S
li
gh
t
va
gi
na
l
di
sc
ha
rg
e

ea
ch
in
se
rt

17
.0

M
ea
n

36
.8

3.
0

3.
5

28
.0

To
ta
la
27
9.
5

R
an
ge
17
−
45
m
on
th
s

A
bb
re
vi
at
io
ns
:

E
D
U
,
E
du
ca
ti
on
al
vi
si
t

W
N
L
,
W
it
hi
n
no
rm
al
li
m
it
s

D
M
PA
,
D
ep
ot
m
ed
ro
xy
pr
og
es
te
ro
ne
ac
et
at
e

A
E
,
A
dv
er
se
ev
en
t

W
M
,
W
om
an
-m
on
th
s

H
&
P,
H
is
to
ry
&
ph
ys
ic
al
ex
am
in
at
io
n

O
C
,
O
ra
l
co
nt
ra
ce
pt
iv
e

a
1.
5
m
on
th
s
su
bt
ra
ct
ed
fr
om

ea
ch
ca
se
af
te
r
da
te
of
2n
d
in
se
rt
io
n.
D
ur
in
g
th
is
ti
m
e,
al
te
rn
at
e
co
nt
ra
ce
pt
io
n
w
as
us
ed
to
al
lo
w
fo
r
sc
ar
fo
rm
at
io
n.

R
ac
e:
al
l
pa
ti
en
ts
w
er
e
C
au
ca
si
an
.



J. Lippes et al. / International Journal of Gynecology and Obstetrics 83 Suppl. 2 (2003) S45–S49 S49

5. Discussion

This paper adds to the volume of literature on the safety
and effectiveness of QS. It is important to note that this
study was carried out with the approval of the United
States Food and Drug Administration (FDA) as well as
the IRB of the WCHOB. The concern that intrauterine
quinacrine might cause cancer is now seen to be
remote. Long clinical experience in many countries has
revealed no evidence of an increase in the incidence
of uterine or any other cancer associated with QS [9].
Furthermore, the National Cancer Institute, in its
annual report of 1994, lists quinacrine as an anti-
carcinogenic compound [10]. Previously, the FDA had
approved a pre-hysterectomy study of QS [2].
For pain or cramps patients received or were pre-

scribed Tylenol® or Tylenol® with codeine. We avoided
using nonsteroidal anti-inflammatory drugs (NSAID).
Our rationale for this is that pre-hysterectomy studies
of QS have shown it to produce inflammation followed
by sclerosis and scarring [2]. As inflammation preceded
scarring, it seemed reasonable to expect that an anti-
inflammatory drug might inhibit the effect of quin-
acrine. QS produced no changes in extensive laboratory
tests performed repeatedly on all ten patients. In this
small series, QS has proved to be both safe and
effective as is already well documented in the world’s
medical literature [2−6].
The ability to see the oviductal scars with ul-

trasound was reassuring to both patients and staff.
The observation that the one failure coincided with
the smallest fallopian tube scar presents a potential
practical application of ultrasound for QS. A thesis is
suggested that the size of the scar may correlate with
failures of QS, i.e., the smaller the scar the greater the
chance for a failure or pregnancy. Will we arrive at the

day when the gynecologist will be able to recommend
a third insertion of quinacrine because the scar in the
oviduct is too small? This knowledge can only be
acquired when QS is in the hands of many clinicians
and we can collect and analyze data from a large
number of collaborative studies.
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