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Abstrac t  

Extensive research has been undertaken to develop a simple method 
of non-surgica/ female sterilization. Zipper and associates identified 
quinacrine hydrochloride as a drug likely to produce tubal occlu- 
sion when placed into the uterus. Zipper's early work with a solu- 
tion of quinaerine led to the development of quinacrine pellets, a 
delivery system that was designed to bring the quinacrine into 
prolonged contact with the tubal ostia through extended uterine 
retention. Three transcervica/ uterine insertions of 10-minute 
releasing quinacrine hydrochloride pellets performed at monthly in- 
tervals have produced a 12-month pregnancy rate of 3.3 per 100 
women. The ultimate goal is to develop an effective, single inser- 
tion procedure, but the perfol~mance of the quinacrine pellets in 
occluding tubes has necessitated more than one insertion. FHI 
developed a 100-minute extended release pellet system with the ex- 
pectation that more prolonged drug exposure would produce a 
higher rate of tuba/ closure. A study of the 100-minute releasing 
pellet system has been conducted in Santiago, Chile. Two monthly 
insertions in 112 women has resulted in a 12-month pregnancy rate 
of 2.0 per 100 women. Postproeedure problems occurring within the 
first year were reported by 13% of the women; most were minor 
and transitory. 
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I n t r o d u c t i o n  

E x t e n s i v e  r e s e a r c h  has  b e e n  u n d e r t a k e n  to develop  a simple method of 
n o n - s u r g i c a l  female s t e r i l i z a t i on  i n c l u d i n g  small scale  c l in ica l  i n v e s t i g a t i o n s  
in  the  U n i t e d  S ta t e s .  Z ippe r  a n d  assoc ia tes  have  worked  in  th i s  a r ea  for  
m a n y  y e a r s  a n d  have  i d e n t i f i e d  q u i n a c r i n e  h y d r o c h l o r i d e  as a chemical  
l ike ly  to p r o d u c e  t u b a l  occ lus ion  when  p laced  in  the  u t e r u s  [1 -3] .  
Z i p p e r ' s  work  led  to the  deve lopment  of q u i n a c r i n e  h y d r o c h l o r i d e  pe l le t s  
which  were  d e s i g n e d  to b r i n g  the  chemical  in to  p r o l o n g e d  con tac t  wi th  the  
t u b a l  os t ia  t h r o u g h  e x t e n d e d  u t e r i n e  r e t e n t i o n .  Ear ly  s t u d i e s  wi th  pe l le ts  
which  d i s s o l v e d  ove r  a 10-minu te  pe r iod  showed t h a t  t h r e e  i n s e r t i o n s  were  
r e q u i r e d  to ob t a in  a n  accep tab le  12-month  p r e g n a n c y  r a t e  of less  t h a n  5 
p e r  100 women [ 4 , 5 ] .  The  u l t imate  goal is to develop  an  e f f ec t ive ,  s ing le  
i n s e r t i o n  p r o c e d u r e ;  t h e r e f o r e ,  pe l le t s  were  deve loped  to d i s so lve  over  a 
100-minu te  pe r i od .  The  l o n g e r  re lease  r a t e  is e x p e c t e d  to p r o d u c e  a 
h i g h e r  r a t e  of t u b a l  c losu re  a n d  t h u s  r e d u c e  the  n u m b e r  of i n s e r t i o n s  
r e q u i r e d .  

The  e f f i cacy  of t r a n s c e r v i c a l  i n s e r t i o n s  of 10- a n d  100-minute  r e l e a s i n g  
q u i n a c r i n e  pe l l e t s  to p r o d u c e  t uba l  occ lus ion  has b e e n  e v a l u a t e d  in  two 
s t u d i e s  c o n d u c t e d  in  San t i ago ,  Chile.  Resu l t s  from the  10-minute  r e l e a s i n g  
pe l le t  s t u d y  have  b e e n  p r e s e n t e d  p r e v i o u s l y  [4] .  

Materlal~ and  methods  

Each q u i n a c r i n e  h y d r o c h l o r i d e  pe l le t  is cy l i nd r i c a l  a n d  has  a d iameter  of 
less  t h a n  4 mm. The  pe l le t s  a re  compres sed  to c on t a i n  10 mg q n i n a c r i n e  
p e r  mil l imeter  of l e n g t h .  I n s e r t i o n  is accompl i shed  b y  p l a c i n g  the  pe l l e t s  
i n  a p la s t i c  t u b e  wi th  a p u s h  rod  pos i t i oned  b e h i n d  them.  The  i n s e r t i o n  
p r o c e d u r e  is e s s e n t i a l l y  the  same as t h a t  for  i n s e r t i n g  a n  IUD. 

The  two s t u d i e s  e v a l u a t i n g  the  s a f e t y  a n d  e f f e c t i v e n e s s  of q u i n a c r i n e  
h y d r o c h l o r i d e  pe l le t s  for  female s t e r i l i za t ion  were  c o n d u c t e d  a t  an  o u t -  
p a t i e n t  c l inic  a t  the  Hospi ta l  Sotero del  Rio in  San t i ago ,  Chile.  The  f i r s t  
s t u d y  i n v o l v e d  143 p a t i e n t s  and  e v a l u a t e d  the  e f f icacy  of t h r e e  t r a n s c e r v i -  
cal  i n s e r t i o n s  of 250 mg of 10 -minu te  r e l e a s i n g  q u i n a c r i n e  pe l l e t s .  Women 
e n t e r e d  the  s t u d y  from December ,  1978, t h r o u g h  Oc tobe r ,  1982. Seven  
pe l l e t s  c o n t a i n i n g  a to ta l  of 250 mg q u i n a c r i n e  h y d r o c h l o r i d e  were  to be  
i n s e r t e d  a t  admiss ion  a n d  a g a i n  a t  one mon th  a n d  two months  a f t e r  admis-  
s ion .  I n s e r t i o n s  were p e r f o r m e d  d u r i n g  the  p r o l i f e r a t i v e  pha se  of the  
m e n s t r u a l  cycle  in  women who had  no t  r e c e n t l y  b e e n  p r e g n a n t  (>42 days  
s ince  las t  p r e g n a n c y  t e r m i n a t e d ) .  No add i t i ona l  c o n t r a c e p t i v e s  were u s e d .  
Clinical  follow u p  was s c h e d u l e d  a t  6, 12 a n d  24 months  a f t e r  the  t h i r d  
i n s e r t i o n  a n d  at  a n y  time when  complicat ions  or compla in ts  o c c u r r e d .  

The  s econd  s t u d y  i n v o l v e d  112 p a t i e n t s  en ro l l ed  from J u l y ,  1982 
through October, 1984 ,  and used 250 mg of 100-minute releasing 
quinacrine pellets at each insertion. Two insertions were given; the pro- 
cedure was repeated one month after the first insertion. Otherwise, the 
same protocol used in the first study was followed. 

For both studies, only those women who requested sterilization for 
family planning reasons and who did not have a history of psychiatric dis- 
orders were selected as subjects. Any woman excluded from the study was 
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e i t h e r  s c h e d u l e d  for  a s u r g i c a l  s t e r i l i z a t i on  p r o c e d u r e  or  p r o v i d e d  wi th  
a n o t h e r  method of c o n t r a c e p t i o n .  The  e n d  po in t  of the  s t u d i e s  was p r e g -  
n a n c y  a n d  not  t u b a l  p a t e n c y  as d e m o n s t r a t e d  b y  h y s t e r o s a l p i n g o g r a m .  

R e s u l t s  

Mean age a n d  n u m b e r  of l ive b i r t h s  of women e n t e r i n g  the  two s t u d i e s  a re  
p r o v i d e d  in  Tab le  1. Mean age was 33.5 in  the  s t u d y  e v a l u a t i n g  the  10- 
minu te  r e l e a s i n g  pe l le t s  a n d  31.4 in  the  100-minute  r e l e a s i n g  pe l le t  s t u d y .  
Mean n u m b e r  of l ive b i r t h s  was 3.7 a n d  3.6 for  the  two s t u d i e s .  

Table 1 Age amd live births for women entering studies o f  quinacrl-e hFdm-~zhloride 

Three insertions of 
250 mg of 10-minute 
releasing quinacrine 
pellets 

(n = 143) 

Two insertions of 
250mg of 100-minute 
releasing quinacrine 
pellets 

(n : 1 1 2 )  

Mean age (years) 33.5 31.4 

Mean number of live births 3.7 3.6 

Of the women entering the 10-minute releasing pellet study, 14.0% did 
not complete the scheduled three quinacrine insertions, compared with 
5.4% who did not complete the two scheduled quinacrine insertions in the 
100-minute releasing pellet study. Reasons for failing to complete the in- 
sertion schedule are given in Table 2. 

Two of the women who had 10-minute releasing quinacrine pellets in- 
serted, and who were diagnosed as pregnant after the first insertion, 
were thought to have been pregnant at the time of enrollment in the 
study. One pregnancy terminated in an induced abortion and the other 
ended in a spontaneous abortion. 

Two women, one in each study, who did not return for their second 
insertion as scheduled became pregnant, one at three months and the 
second at two months after the first insertion. 

In the lO-minute releasing pellet study, one woman, after the second 
insertion, developed an acute pelvic inflammatory reaction which lasted 48 
hours. The pellets may have perforated into the peritoneal cavity. The 
cl in ica l  cou r se  of the  complicat ion p r e c l u d e d  the  n e c e s s i t y  for  s u r g i c a l  
d i agnos i s  or t r e a t m e n t .  The  woman was t r e a t e d  wi th  pe n i c i l l i n ;  no more 
t r e a t m e n t  was r e q u i r e d  a n d  no add i t i ona l  p rob lems  were e n c o u n t e r e d .  

The  g ross  cumula t ive  life t ab le  p r e g n a n c y  r a t e  p e r  100 women at  12 
mon ths  a f t e r  completed  t r e a t m e n t  was 3.3 for  the  10-minu te  r e l e a s i n g  pe l -  
le ts  a n d  2.0 for  the  100-minute  r e l e a s i n g  pe l le t s  (Tab le  3) .  O n e - y e a r  life 
t ab le  r a t e s  r e f l ec t  a to ta l  of f o u r  p r e g n a n c i e s  wi th  the  10-minu te  r e l e a s i n g  
pe l l e t s  a n d  two p r e g n a n c i e s  wi th  the  100-minute  r e l e a s i n g  pe l l e t s .  

E v e n t s  r e p o r t e d  wi th in  one y e a r  of completed i n s e r t i o n s  of q u i n a c r i n e  
(Tab le  4) i nc lude  the  u s u a l  p rob lems  seen  in  a n y  gynecologic  c l in ic ,  a n d  
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Table  2 Reasons women d i d  n o t  complete  scheduled  i n s e r t i o n s  o f  q u i n a ~ i n e  p e l l e t s  

Three insertions of 
250 mg of lO-minute 
releasing quinacrine 
pellets 

Two insertions of 
250 mg of 100-minute 
releasing quinacrine 
pellets 

(n = 143) (n = i12) 

No. % No. % 

Reasons for n o t  p e r f o r m i n g  
second  i u s e r t i o n  

Pregnancy 5* 3.5 i** 0.9 
Cervical synechiae 1 0.7 0 O.O 
Pelvic inflammatory disease 0 0.0 2 1.8 
Patient failed to return 3 2.1 3 2.7 

Total 9 6.3 6 5.4 

Reasons f o r  not perform~-g 
third i n s e r t i o n  

Pregnancy 2 1.4 - 
Possible perforation 1 0.7 - 
Cystic mass 1 0.7 - 
Metrorrhagia 1 0.7 - 
Intense vaginitis 1 0.7 - 
Patient failed to return 5 3.5 - 

Total ii 7.7 

* Two women were probably pregnant at first insertion and one failed to return for second 
insertion as scheduled 

** Patient failed to return for second insertion as scheduled 

Table 3 Gross life table p ~ r a t e p e r  lOOwomenoumpletingscheduled insertions of 
~,~,mewinepellets 

Three insertions of 
250 mg of lO-minute 
releasing quinacrine 
pellets 

Two insertions of 
250 mg of 100-minute 
releasing quinacrine 
pellets 

(n = 123) (n = 106) 

6-month rate 1.7 2.0 
(97.5) (93.3) 

12-month rate 3.3 2.0 
(96.7) (83.7) 

24-month rate 6.7 
( 9 6 . 5 )  
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Table 4 Events oomsrrim~withim 12months of completed insertions efqui~acrJmepellets 

Events 

Three insertions of Two insertions of 
250 mg of 10-minute 250 mg of 100-minute 
releasing quinacrine releasing quinacrine 
pellets pellets 

(n = 121)* (n = 103)** 

No. % No. % 

~ n ~  

Pelvic 
Vaginitis 
Trichomoniasis 
Vaginal bleeding 
Cervicitis 
Uterine/cervical synechiae 
Hematometra 
Uterine myoma 
Endometritis 
Pelvic mass 
Tender/enlarged adnexa 
Urinary tract infection 
Pyelitis 

Other 
Headaches 

Total women with one or more events 

4 3.3 2 1.9 

0 0.0 1 1.0 
0 0.0 1 1.0 
0 0.0 1 1.0 
0 0.O 1 1.0 
3 2.5 0 0.0 
1 0.8 3 2.9 
i 0.8 0 0.0 
1 0.8 0 0.0 
0 0.0 i 1.0 
1 0.8 1 1.0 
3 2.5 0 0.0 
1 0.8 0 0.0 

0 0.0 2 1.9 

13 i0.7 13 12.6 

* Of the 123 patients completing three insertions of quinacrine pellets, 121 returned for 
one or more follow-ups 

** Of the 106 patients completing two insertions of quinacrine pellets, 103 returned for 
one or more follow-ups 

most were  minor  a n d  t r a n s i t o r y .  However ,  i n  the  f i r s t  y e a r ,  20 women 
(16.5%) in the  10-minu te  r e l e a s i n g  pe l l e t  g r oup  a n d  15 women (14.6%) in  
the  100-minute  r e l e a s i n g  pe l le t  g r o u p  r e p o r t e d  a m e n o r r h e a .  The  d u r a t i o n  
of a m e n o r r h e a  was v a r i a b l e .  In  most cases  i t  o c c u r r e d  in  the  f i r s t  s ix  
months  a f t e r  the  l a s t  i n s e r t i o n  a n d  l a s t ed  from one to t h r e e  mon t hs .  
Menses r e s t a r t e d  s p o n t a n e o u s l y  in  the  major i ty  of p a t i e n t s .  For  those  
women r e q u i r i n g  t r e a t m e n t ,  menses  was i n d u c e d  wi th  combined  oral  con-  
t r a c e p t i v e s ,  t h r e e  pi l ls  p e r  day  for  two d a y s .  

Fou r  women had  hematomet ra .  One woman was hosp i t a l i zed  a n d  ce rv ica l  
d i l a t a t ion  p e r f o r m e d  u n d e r  a n e s t h e s i a ;  a p p r o x i m a t e l y  15 ml of blood were  
r emoved .  Simple h y s t e r o m e t r y  r e s o l v e d  the  p rob lem for  the  o t h e r  women. 
None of the  women had  a r e p e a t  o c c u r r e n c e  of hematomet ra .  

The  s t u d i e s  b e g a n  at  d i f f e r e n t  t imes a n d  to da te  a bou t  90% of the  
women in  the  10 -minu te  r e l e a s i n g  pe l l e t  s t u d y  have  r e t u r n e d  for  36-month  
fo l low-up  v i s i t s ,  compared  wi th  27% who r e t u r n e d  for  24-month  fo l low-up 
v i s i t s  i n  the  100-minute  r e l e a s i n g  pe l l e t  s t u d y .  In  the  f i r s t  two y e a r s ,  
e igh t  women who completed  t h r e e  i n s e r t i o n s  of the  10-minute  r e l e a s i n g  pe l -  
l e t s  a n d  t h r e e  who have  completed two i n s e r t i o n s  of the  100-minute  r e l e a s -  
i n g  pe l le t s  have  become p r e g n a n t .  P r e g n a n c i e s  have  o c c u r r e d  from two to 
17 months  a f t e r  the  completed  i n s e r t i o n s .  None of the  p r e g n a n c i e s  were  
ec top ic .  Most p r e g n a n c i e s  t e r m i n a t e d  in  a b o r t i o n ,  b u t  two women c a r r i e d  
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t h e i r  p r e g n a n c i e s  to  t e r m  w i t h o u t  a n y  a p p a r e n t  i l l  e f f e c t s  to  t h e  m o t h e r  o r  
fetus. 

Most complications and complaints reported in the second and third 
years were minor and transitory, although two were serious. One woman 
had a hysterectomy for carcinoma of the cervix 18 months after receiving 
the 10-minute releasing quinacrine pellets. A Pap smear was not completed 
at admission so that the finding of dysplasia at the six-month follow-up 
visit does not necessarily represent the beginning of new disease. A 
second woman underwent a hysterectomy for an intra-epithelial metaplasia 
28 months after 10-minute releasing pellet insertion; she had had two 
negative Pap smears at the study site. The hysterectomy was performed at 
a n o t h e r  i n s t i t u t i o n  a n d  t h e  d i a g n o s t i c  s l i d e s  a r e  u n a v a i l a b l e .  

D i s c u s s i o n  

In an effort to meet a demand for female sterilization services that far 
exceeds the current medical care system worldwide, attention has been 
given to the development of a safe, effective non-surgical method that can 
be performed by paramedical personnel. Studies have shown the use of 
quinacrine hydrochloride to be effective for permanent female sterilization 
[3-6]. The procedure requires multiple administrations to be effective. 

The present study suggests that two insertions of 100-minute releasing 
pellets may be as effective as three insertions of 10-minute releasing pel- 
lets. It is reassuring that no ectopic pregnancies have occurred to date. 

Some women experienced temporary amenorrhea after the final 
quinacrine insertion; in most cases return to menses occurred spon- 
taneously for women within three months after onset of amenorrhea. 

Hematometra has not been reported with non-surgical sterilization pre- 
viously, but since quinacrine is designed to occlude the tubal ostia by 
s c a r r i n g ,  t h e r e  i s  a p o s s i b i l i t y  t h a t  t h e  s a m e  t y p e  of  s c a r r i n g  c a n  o c c u r  
i n  t h e  e n d o c e r v i c a l  c a n a l .  T h e  h e m a t o m e t r a  w e r e  r e s o l v e d  b y  h y s t e r o m e t r y  
o r  c e r v i c a l  d i l a t i o n  a n d  t h e  p r o b l e m  d i d  n o t  r e c u r  f o r  t h e s e  w o m e n .  

[ n t r a - e p i t h e l i a l  c e r v i c a l  a b n o r m a l i t i e s  a r e  c o m m o n  i n  L a t i n  A m e r i c a .  I t  
i s  n o t  p o s s i b l e  to  a s s e s s  t h e  s i g n i f i c a n c e  of  two  c a s e s  o c c u r r i n g  i n  129 
w o m e n  f o l l o w e d  f o r  t h r e e  y e a r s ,  b u t  i t  i s  i m p o r t a n t  to  n o t e  t h a t  a p -  
p r o x i m a t e l y  650 w o m e n  w h o  h a v e  r e c e i v e d  q u i n a c r i n e  a s  a s t e r i l i z a t i o n  p r o -  
c e d u r e  i n  C h i l e  wi l l  c o n t i n u e  t o  b e  f o l l o w e d  a n n u a l l y .  
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De nombreux travaux de recherche ont 4t4 entrepris en vue de d4valopper une m4thode simple 
non chirurgicale de st~rilisation f~minine. Zipper et ses collaborateurs ont constat~ qua le 
chlorhydrate de quinacrine 4tait une substance susceptible d'amener l'occlusion des trempes 
lorsqu'elle ~tait plac~e ~ l~int~rieur de l'ut~rus. Les premiers travaux de Zipper sur une 
solution de quinacrine ont 4t~ suivis par la mise au point de pellets de quinacrine et d'une 
technique destin~e ~ mettre plus longtemps en contact la quinacrine et l'orifice des trompes 
grace ~ une r4tention uterine prolong4e. Trois insertions ut4rines transcervicales de pellets 
lib~rant du chlorhydrate de quinacrine pendant 10 minutes, pratiqu~es ~ intervalles d'un 
mois, ont produit, sur 12 mois, un taux de grossesses de 3,3 pour i00 femmes. L'objectif 
final est de mettre au point une technique efficaee d'insertion unique, mais l'action oc- 
clusive des pellets de quinacrine sur les trompes a n~cessit~ plusieurs insertions. FHI a 
d~velopp4 une m~thode par laquelle les pellets lib~rent la substance pendant une p~riode 
prolong~e de 100 minutes, dans l'espoir qu'une exposition m~dicamenteuse plus iongue 
entrainera un taux plus ~lev~ de fermeture des trompes. Une 6rude sur carte m~thode de pel- 
lets lib~rant la substance pendant 100 minutes a ~t~ men~e ~ Santiago (Chili). Deux inser- 
tions mensuelles pratiqu~es sur 112 femmes ont produit un taux de grossesses de 2,0 pour i00 
sur une p4riode de 12 mois. Des probl~mes cons4cutifs ~ l'insertion, survenus au cours de la 
premiere annie, ont ~t~ signal~s par 13% des fences; la plupart de ces probl~es ~taient 
dlimportance mineure et passagers. 

Res~meu 

Sehan hecho ext4ensas investigaciones para desarrollar un m~todo simple, no quirdrgico, para 
la esterilizaci6n femenina. Zipper y asociadoS identificaron el hidroclorato de quinacrina 
como unadroga capaz de producir la oclusi6n tubaria total cuando colocada dentro del ~tero. 
Los primeros trabajos de Zipper con soluci6n de quinacrina, conujeron al desarrollo de los 
comprimidos de quinacrina, un sistema de liberaci6n Clue fu~ designado para poner la 
quinacrina en contacto prolongado con los orificios tubarios por medio de retenci6n uterina 
prolongado. Tres inserciones uterinas con u/~ mes de intervalo, produjeron una tasa de em- 
barazo de 3.3 por I00 mujeres en 12 mesas. La meta es desarrollar un procedimiento efectivo 
con una inserci6n ~nica, pero la aeci6n de los comprimidos de quinacrina para ocluir las 
trompas ha necesitado m~s de una inserci6n. E1 FHI desarroll6 un sistema de liberaci6n exten- 
dido de i00 minutos en la esperanza qua una exposici6n m~s prolongada a la droga produjera 
una tasam~s elevada de oclusi6n tubaria. Eli Santiago, Chile, se ha hecho en estudio de este 
sistema. Dos meses de inserciones en 112 mujeres result6 en una tasa de embsrazo de 2,0 por 
100 mujeres en 12 mesas. Se encontraron prohlemas posteriores al procedimiento en 13% de las 
mujeres durante el primero afio; la mayorfa fueron menores y transitorios. 


