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PROGESTERONE FOR THE TREATMENT OR 
PREVENTION OF SPONTANEOUS PRETERM BIRTH 

CROSS-REFERENCE TO PRIOR APPLICATIONS 

This application claims the benefit of U.S. Provisional Application No. 

60/888,480; which was filed on February 6, 2007, and U.S. Provisional Application No.: 

60/973,667; which was filed on September 19, 2007, the disclosmes of which are fully 

incorporated herein by reference. 

FIELD OF THE INVENTION 

Tue present invention relates to a method for treating or preventing spontaneous 

preterm birth in pregnant women while improving neonatal health. More particularly, the 

invention relates to a method of treating or preventing the onset of preterm labor leading to 

preterm birth by administering to a pregnant woman an amount of progesterone that is sufficient 

15 to prolong gestation by delaying the shortening or effacing of her cervix. Additionally, the 

invention relates to a method of treating or preventing the onset of preterm labor while 

decreasing neonatal mortality and/or morbidity by administering to a pregnant woman 

symptomatic of a short cervix an effective amount of progesterone to delay labor and to decrease 

neonatal mortality and/or morbidity. 

20 

BACKGROUND OF THE INVENTION 

It is generally known that pregnant women who experience spontaneous preterm 

birth (PTB) begin with preterm labor (also interchangeably referred to herein as "premature 

labor") and start having regular contractions that cause their cervix to start to open or thin out 

25 (called dilation and effacement) and soften before they reach about 37 weeks of gestation. If a 

woman delivers a baby before 37 weeks, it is typically and conventionally called a preterm birth 

and the baby is considered prematme. 
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Preterm birth remams one of the most serious problems in obstetrics, with 

enormous impact on infants, their families, and our society, According to a recent study 

published by the Institute of Medicine, the incidence ofpreterm birth has grown 33% since !981, 

and each year approximately 500,000 women deliver prematurely in the U,S, alone resulting in a 

5 $26 bill.ion annual cost of premature birth to our nation's healthcare system, It has recently been 

reported that preterm births occur in 15% of pregnancies in the developed world and 12,7% of all 

births in the United States in 2006 and 12.4% of all births in the United States in 2004, See, e,g., 

Use of progesterone to reduce preterm birth, American College of Obstetricians and 

Gynecologists Committee Opinion No, 291, VoL 102, No. 5, November 2003, pages 1115-1116; 

10 Hamilton, RE., Annal Summary of Vital Statistics: 2005, Pediatrics, VoL 119, No, 2, February 

2007, pages 345-360, 

It is believed that a preterm birth prior to 32 weeks of gestation represents an 

extremely high risk of morbidity and mortality, Additionally, a preterm birth between 32 and 36 

weeks of gestation has been found to be particularly alarming as having a great number of at risk 

15 infants, Preterm delivery accounts for 60-70% of infant mortality, and is a leading cause of 

health care expenditures in both the perinatal period and throughout life for infant survivors, 

Recent advances in modem obstetric and neonatal care have led to improved infant survival, 

however, 55% of newborns with an extremely low birth weight (< 1000 g) or delivered very 

premature ( < 28 weeks) who survive to middle childhood show evidence of clinically significant 

20 cognitive, educational, and behavioral impairment 

Approximately 20%-30% ofpreterm births are the result ofa physician's decision 

to bring about delivery for maternal or fetal indications. The remainder of preterm deliveries is 

spontaneous, usually following the onset of premature labor or rupture of the membranes, 

Several risk factors for preterm labor have been identified including: multi-fetal gestation, 

25 maternal stress, systemic and intrauterine infection, race, and socioeconomic status, The Preterm 

Prediction Study found that a history of prior spontaneous preterm delivery was a strong 

predictor of subsequent preterm delivery with a prior delivery at 23-27 weeks giving rise to an 

I !-fold increase in the risk. Unfortunately, however, risk assessment methods using only 

historical risk factors have an unacceptably low sensitivity and poor predictive value. 

30 Supplementing historical-based risk assessment with technology, specifically an 
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ultrasonographic assessment of the cervix, adds improved sensitivity and specificity. Ultrasound 

identification of cervical shortening is correlated with a logarithmic increase in the risk of 

preterrn delivery. See Iams et al, The length of the cervix and the risk of spontaneous premature 

delivery, N. Engl. J. Med. 1996; 334: 567-572. 

Of the surviving premature infants, many are affiicted with lifelong difficulties 

such as cerebral palsy, mental retardation, chronic lung disease, hearing and vision deficits, and 

learning disabilities. The more mature a child is at birth, the more likely he or she is to survive 

and the less likely he or she is to have related health problems. Premature babies born between 

34 and 37 weeks are generally relatively healthy. If a woman goes into labor before 34 weeks, 

! 0 however, the risks of adverse health effects and/or medical complications increase. 

It is generally known that the length of a woman's cervix is a good indication of 

whether a pregnant woman will experience preterm labor and preterm birth. Physicians routinely 

check the length of a woman's cervix at the first prenatal visit, so that they can monitor changes 

in cervical length as the pregnancy progresses. If a woman's cervix gets shorter at 

15 midpregnancy, it means that the cervix is beginning to efface (thin out), and it is a good 

indication that the woman is at higher risk for preterm delivery. 

Cervical shortening, and to some degree such characteristics as previous preterm 

birth history, age, ethnicity, body mass index (BMI) and cervical surgery, are conventionally 

known risk factors related to preterm birth. Data support an inverse relationship between 

20 cervical length and preterm delivery. In a prospective study of 2915 women that investigated the 

relationship between short cervical length and preterm delivery, researchers found that even a 

small decrease in cervical length between the 24th and 28th weeks of gestation was associated 

with an increased risk of preterrn birth (RR 2.03; 95% CI, 1.28-3.22). See Iams et al, The length 

of the cervix and the risk of spontaneous premature delivery, N. Engl. J. Med. 1996; 334: 567-

25 572. At 24 weeks, when compared with women whose cervical length was above the 75th 

percentile of normal, women who had a cervical length in the z5th percentile (< 3.0 cm) had a 

relative risk of preterm delivery of 3.79 (95% CI, 2.32-6.19); those in the 10th percentile(< 2.6 

cm) had a relative risk of6.19 (95% CI, 3.84-9.97); those in the 5th percentile(< 2.2 cm) had a 

relative risk of 9.49 (95% CI, 5.95 to 15.15); and those in the I" percentile(< 1.3 cm) had a 

30 relative risk of 13.99 (95% cm 7.89 to 24.78). Id. Other studies have determined that 
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monitoring cervical length may aid in the identification of women at an increased risk for 

recurrent preterm birth. See Spong, C., Prediction and prevention of recurrent spontaneous 

preterm birth, American College of Obstetricians and Gynecologists, Vol. l JO, No. 2, Part l, 

August 2007, pages 407-408. 

There is currently no approved therapy for preventing preterm births in the United 

States. See Institute of Medicine Report on Preterm Birth, 2006. Existing medical practice for 

preventive treatments regarding a short cervix early in gestation involves mechanical/surgical 

treatments. For example, cervical cerclage is a surgical procedure where the cervix is sewn or 

stitched closed, thus physically preventing the cervix from prematurely shortening or thinning 

l 0 out. The stitches are then removed, typically at about week 37, to allow normal dilation of the 

cervix during labor. Unfortunately, typical adverse effects associated with cervical cerclage 

procedures include risk of premature contractions, cervical dystocia (inability of the cervix to 

dilate normally during labor), cervical infections, and other risks generally associated with 

surgical procedures. In addition, there is controversy about the effectiveness of cerclage in the 

15 treatment of a short cervix. Several recent studies suggest this surgical treatment is no better 

than placebo. Although cervical length, specifically cervical shortening is known to be 

correlated to preterm birth, no non-surgical intervention is presently known to be efficacious. 

See Spong, C., pages 407-408. That is, there is currently no accepted medical treatment for the 

risk factor for preterm labor and birth known as "short cervix". 

20 Progesterone administration has been advocated for the prevention of preterm 

birth in certain women considered to be at high risk, although the primary focus has been on 

patients with a prior history of preterm birth. The efficacy of vaginally administered 

progesterone to prevent preterm birth in women at especially high risk of preterm delivery, 

particularly women experiencing cervical shortening, is far from concrete and is largely 

25 unknown. O'Brien et al., for example, have determined that prophylactic treatment with vaginal 

progesterone gel does not effectively reduce the frequency of recurrent preterm birth in high risk 

women selected by a history of spontaneous preterm birth. As provided by the Committee on 

Obstetric Practice of the American College of Obstetricians and Gynecologists in the 

publication, Use of Progesterone to Reduce Preterm Birth, American College of Obstetricians 

-4-



WO 2008/096122 PCT/GR2008/000397 

and Gynecologists Committee Opinion No. 291, Vol. 102, No. 5, November 2003, pages l l 15-

1116, the ideal progesterone formulation is unknown, however. 

The use of progesterone to treat all women at risk for preterm birth does not have 

unqualified support at present. Several authors have expressed the need for adequately designed, 

5 randomized trials in larger populations to identify the ideal progesterone formulation and dosage, 

and to demonstrate a decline in preterm births before 37 weeks and a reduction in perinatal 

morbidity and mortality. See, e.g., Dodd et al, Prenatal administration of progesterone for 

preventing preterm birth, Cochrane Database Syst Rev 2006. 

While there is much debate regarding the use of progesterone regarding birth, 

l 0 specifically regarding the period of gestation, there is little, if any, conventional art analyzing 

effects to neonatal populations based on treatments for preventing preterm birth. Meta-analysis 

of randomized trials involving women revealed that there may be a reduction in the risk of 

preterm birth less than 37 weeks and 34 weeks. Dodd, J.M. et al, Prenatal administration of 

progesterone for preventing preterm birth (Review), The Cochrane collaboration, John Wiley 

I 5 Sons, Ltd, 2006, pages 1-36. Importantly, however, there was no statistically significant 

difference in the occurrence of perinatal death between women administered progesterone and 

those administered placebo. Dodd, J.M. et al, pages 4-5. In fact, no differences were reported 

regarding neonatal outcomes between the placebo and progesterone groups. Dodd, J.M. et al, 

pages 4-5; Mackenzie, R. et al., Progesterone for the prevention of preterm birth among women 

20 at increased risk: A systematic review and meta-analysis of randomized controlled trials, Journal 

of Obstetrics and Gynecology, 194, 2006, pages 1234-42. 

One study provided information regarding pregnancy prolongation and the 

morbidity of the child. Lam, F. et al., Evaluation of the pregnancy prolongation index (PP!) as a 

measure of success of obstetric interventions in the prevention of preterm birth and associated 

25 morbidities, Journal of Obstetrics and Gynecology, 192, 2005, 2047-54. This study, however, 

provided no comparative experimental data between treatment groups and control groups. 

Moreover, this study did not relate to use of progesterone for treatment or prophylaxis of preterm 

birth. Ultimately, this study was limited to examining neonatal health simply as a function of 

gestational age at delivery rather than as a consequence of a treating/prophylactic agent. 
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Tlml;, tl!ere is a n-' :fur a m6:>d 1:1f ~ or JliMootWg the ma:t of :pmtemi 

labor iW!! ~ pel!:il!m biltb m ~--. ~y mr - having a l!OOrt 
co:rvix, wiliwut the adveme health effects lbi!t me l:ypiciilly ~ with cummly lmown 
meiliods. Moreover, beyood just focumng en !he health of the mmber giving birth, there re<:ds to 
be a SIWllg foowi Oil, am ~mi fur, improvmg J)elm1W!) I)-. That is, ~ birth is . 
~with high peri:mw!.l mmbidity imd ~mil ~on of~ hibor hru; 
not ~mW!y been~ wiJh improved imat ~. The cmwemmru mt does 
not ~ mzy !limct heiolfu b=efi!ll m tire ~. Theremre, 'ihcre i.!; 11 Deed in the 11rt fur 
tmmmmt md/or prophy!Ws ro improve Xilll:ltl, pmticwmy ~ hm.lfu for births oocmmig 
~ 

In a first aspect, there is provided use of a progesterone in the manufacture of a medicament for 
treating or preventing the onset of preterm labour and subsequent preterm birtb in a pregnant woman 
with a short cervix of from 1.0 cm to 3 .0 cm, wherein the progesterone is present in an amount 
sufficient to minimize the shortening of the cervix and wherein the progesterone is a natural 
progesterone or a synthetic progesterone selected from 17-alpha-hydroxyprogesterone caproate, 
medroxyprogesterone acetate, norethindrone, norethindrone acetate, norethindrone enanthate, 
desogestrel, levonorgestrel, lynestrenol, ethynodiol diacetate, norgestrel, norgestimate, norethynodrel, 
gestodene, drospirenone, trimegestone, levodesogestrel, gestodyne, nesterone, and etonogestrel. 

In a second aspect, there is provided use of a progesterone in the manufacture of a medicament for 
improving neonatal morbidity and mortality in a preterm neonate in a woman with a short cervix of 
from I .0 cm to 3 .0 cm, wherein the progesterone is used in an amount sufficient to minimize or delay 
further shortening of the cervix or to prolong gestation and wherein the progesterone is a natural 
progesterone or a synthetic progesterone selected from I 7-alpha-hydroxyprogesterone caproate, 
medroxyprogesterone acetate, norethindrone, norethindrone acetate, norethindrone enanthate, 
desogestrel, levonorgestrel, lynestrenol, ethynodiol diacetate, norgestrel, norgestimate, norethynodrel, 
gestodene, drospirenone, trimegestone, levodesogestrel, gestodyne, nesterone, and etonogestrel. 



Jn a third aspect, there is provided nse of a progesterone in the manufacture of a medicament for 
treating or preventing the onset of preterrn labour and subsequent preterm birth in a pregnant woman 
with a cervix length of from J.0 cm to 3.0 cm, wherein the medicament is in the form of a vaginal gel, 
a vaginal suppository, a vaginal cream or a vaginal solid dosage form and the medicament contains 
about 45 mg to about 800 mg of progesterone and wherein the progesterone is a nanrral progesterone 
or a synthetic progesterone selected from I 7-alpha-hydroxyprogesterone caproate, 
medroxyprogesterone acetate, norethindrone, norethindrone acetate, norethindrone enanthate, 
desogestrel, levonorgestrel, lynestrenol, ethynodiol diacetate, norgestrel, norgestimate, norethynodrel, 
gestodene, drospirenone, trimegestone, levodesogestrel, gestodyne, nesterone, and etonogestrel. 

The present disclosure is directed to a method for treating or preventing the onset 
of p.--m labor mill subseqimnt p.tetean biI1h in pt"egwm! w=-- ln a preferred ~t, 
the method includes admimstering to a pregmmt "WOlll8ll m need thereof an effective ammmt of 
pro~ that is imfficiemt Ill prolong gestlllion by delaying the shorte!liilg or effacing of the 
cmvix. hefembly, the progesll::lw:ie is ,,r!minjstered as a vaginal gel, ""a vaginal wppl>si.tmy, as 
vaginlll cream, or a vagi;lal solid dosage form (soob "" a mbl.et), m tl:iroogh means of a delivery 
device~ mro fue vag:im. mcb "" • cervical ring or other devices as gmmilly known in frte 
mt. 

The present disclosure provides a method of improving neonatal health, i.e., 
:morbidity imd/or mortality, in births by w~ with short cemcll! lmgfu ln mid-pregwmcy. The 
method of i1nproving n~ morbidity mill mc>m!iity oomprising w:lministering to a pregwmt 
Woom!ll wili:t a short or effeced cervix in w:ed ~f mi efi'eclive lllIIOWt of ~ 
sufficient to prolong ~= In some embodiments, neooiates born to womi::n receiving 
pro~ne ~ imd/orpmphylm;is are~ by decmll!l!!ed ~ tm>rl>idity :md 
mmtlllity, ~ number of OOOIWaJ. im<m.sive cme writ (NlCU) Days, ~ illreliheod 
of admission into the NICU, or • oombirultion !liereo:f; as co:mp.aretl to babies born to mothers oot 
providOO. an effeciive !mlOlm1 progestei one during gestlllion. hi preferred embodimeml&, between 
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llhout 45 mg llllrl 800 mg of ~e, either llilllmlI oc s~c oc 11 !lmvlil:ive theroo~ is 

~as 11 qgiu1 gel. In ~ !IOOmOOlll emOOdi:men!l;, the pro~ is ~ 
dllily begimimg !!bout the 11!'" to 2200 week of ~oo mltil llOOut the 3711! week of ~oo, fur 
pmfembly !!bout 14 to 19 weeks. 

5 In still other embodiments of the present disclosure. the progesterone is 
~to II~ WOO!IW whose cervix Wis 11 llll:iglh gmitel 1h!m libl:mt 1.0 cm lmd more 
pmflnhly ~ mmi 1.5 c:m, wherein the pro~e is ~ m 11 progmmt wmmm 
whooe ~ im 11 le!lglh ~ about 1.0 cm !md ll.0 cm. m vmlil:ioos, the lengfu of the 

oorvix in womm who am ~ pm~e is less 1Dm m eqi.W to about 3.0 cm, 
l 0 ~!y less Ihm 2.8 cm and even.more piefeuwly less Ihm 2.5 cm. 

In the emhodiments of the present disclosure, the progesterone administered can 
.be progesterone i:mlecllle (from my source, iru::lwling Mtmal or synthetic) or progesterone 
metimbolit.es (from my oomce, incloomg M1uml or synthetic), or imy other progestin. 
Progesterone itself is piefened, lilihough other progestim may be med. Where synthetic 

15 progeslin is 1.1Sed, preferably, the S)llllhetic p!Ogesterone is selected from a group consisting of 
derivatives of progesterone or of testosrerone or derivatives of other :molecules with 
progestogenic activity. Such progestins include, but are not limited to 17-alpllll­
hydroxyprogesterone caproate, medroxypro~e ~ oorelbindrone, ~ 
~. n~ emanth!!te, desogestrel. l~l, lynestrenol, ethy:nodiol diw::mte, 

20 nmge$el, mrgestimate, nmethy:nodrel, ~' drospirenooe, irimegestm:le, levodesogeslrel, 
gestodyne, nesterom:, etmwgestrel, and deriwtives from 19-nor-testosterone. In 11 prefem:d 
embodiment, the progesterom: includes eilher of the mU1mil progestins, pro~ or 17-
lllplm-hydroxyprogesterone. Some progestins cm be delivemd vaginally, some by intnmwscWar 
injection, some by oral ~II, mid some by rec:taI ~tiOD., although other roll!es 

25 cf ru:lministmtfon Cllll be used as known in the art. In 11 pref=ed embodiment, the progesterone 

is ~ viii a drug delivery system that ~ pro~e. a wmer-soluble, water­
swellable cross-linked polycarboxylic acid polymer, md at least ooe adjimmt. 

In a preferred embodiment, the progesterone is administered daily via the vaginal 
route. However, !he administration can be as infrequent as weekly or as often !IS 4 times daily, 

30 depending on the chll!'"llC!eristics of fue progestin mid the progestin formulation. Preferably, the 
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pro~ is ~ begimiing !lbo!!t the 1 !!'" to 22"" week of gesmrion mitil about the 
37'" week of gestmioo, or for llpPIDximi.ltely 14 to I9 weeb, de.pending on fue gesmrioml age mt 
the begilming of tl'el!'lmmt imd the date of delivery. m mother embodiment, !he progesterone is 
administered begimring aoom the !6'" week ofgesmtion until 11ooll1the37lh week of gestation, or 

5 for approltiml!tely 21 weeks. In still other embodiments, the progesterone is !ldministered 
beg:i1ming about the time of 11 positive pregrumcy test until !lbout the 37'" week of gestation, or 
begillnillg about the 200 to 4ili week of gesmrion, for 11pproximately 33 to 35 weeks. 

The amount of progesterone lldministe:red is preferably between abo11t 4:5 mg l!Ild 
800 mg, imd more preferably between abollt 90 mg md 250 mg, based on the progestin effect of 

10 mtmlll progesterone administer«! vaginally, bllt may be more or less de.pending on the potency 
of the progestin md the route of administm:ion. The progesterone is preferably admin:istered to a 
pregmmt woman begimiing llS early as the ouset of gestation lll!d whose cen>ix bas 11 lenglh 
greater than about LO cm. More preferably, the progesterone is administered to a pregnant 
wo!Dllll beginning !IS early as the onset of gestation and whose cervix has a lenglh is at least 

15 about 1.0 cm and at most about 8.0 cm, md even more preferably, the progesterone is 
administered to a pregnant WOl'.l'.llllll. whose cervix bas a length less trum or equal to 2.5 cm or 3 .0 
cm. 

Another embodiment of the present disclosure is to provide improved methods of 
treating or preventing the onset of preterm labor and premature birth by administering to a 

20 pregnant womim 1m amount of progesterone that is Sllfficient to :minimize or delay the shortening 
or effacing of her cervix, mid possibly softening and dilating. 

Other featm:es and advmtagcs of the invention will become appllmlt from the description 
25 that will now be given, with reference to the appended Figures, whlch show, by way of example 

but imp! ying no limitation, possible embodimml!l of the invention. 
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Fig. l is a table that includes baseline data for participants in a study that 

compared the efficacy of progesterone in the treatment of preterm births in placebo and treatment 

groups, in accordance with one embodiment of the invention; 

Fig. 2 is a table illustrating the trial profile of participants, according to one 

5 embodiment of the invention; 

10 

Fig. 3 is a table of data for participants with a short cervix of less than 2.8 cm, 

according to one embodiment of the invention; 

Fig. 4 is a table that includes cervical length data at Week 28 for participants in 

the placebo and treatment groups, according to one embodiment of the invention; 

Figs. Sa and Sb depict a delivery time curve for participants in the placebo and 

progesterone treatment groups, according to an embodiment of the invention; 

Fig. 6 is a delivery time curve for participants with a baseline cervical length of 

less than or equal to 3 .2 cm, in accordance with one embodiment of the invention; 

Fig. 7 is a delivery time curve for participants with a baseline cervical length of 

I 5 greater than 3 .2 cm, in accordance witb one embodiment of the invention; 

Fig. 8 is a delivery time curve for participants having a baseline cervical length of 

less than or equal to 3.0 cm, according to one embodiment of the invention; 

Fig. 9 is a survival curve, evaluating pre-term delivery up to 37 weeks for 

participants witb a cervical length of less than or equal to 3.0 cm, according to one embodiment 

20 of the invention; 

Fig. l 0 is a delivery time curve for participants having a cervical length of less 

than 2. 8 cm, according to one embodiment of the invention; 

Fig. 1 I is a table summarizing preterm birth outcomes in study participants with a 

cervical length of less than 2.8 cm at enrollment, in accordance with one embodiment of the 

25 invention, 
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Fig 12 is a table summarizing neonatal outcomes in participants with a cervical 

length ofless than 2.8 cm at baseline, according to one embodiment of the invention; 

Figs. l 3a-e present graphs depicting infant outcomes in placebo and treatment 

patients with a baseline cervical length :S 3.0 cm, in accordance with one embodiment of the 

5 present invention; and 

10 

Figs. l 4a-e present graphs depicting infant outcomes in placebo and treatment 

patients with a baseline cervical length :S 2.8 cm, in accordance with one embodiment of the 

present invention. 

DETAILED DESCRIPTION OF 'fHE PREFERRED EMBODIMENTS 

It is generally unknown in the field of obstetrics to administer progesterone to a 

pregnant woman with a short or effaced cervix for the purpose of affecting cervical dilation and 

effacement in order to treat or prevent the onset of preterm labor and premature birth. In 

particular, and to the best of our knowledge, there is no literature or other publications that teach 

15 or suggest that progesterone can be administered to a pregnant woman with a short cervix to 

prolong gestation by minimizing the shortening or effacing of the cervix, and possibly the 

softening and dilation. 

The present invention is directed to improving neonatal health by administering 

an effective amount of progesterone or derivative thereof to pregnant women having short or 

20 effaced cervixes. In preferred embodiments, the use of progesterone decreases the morbidity 

and/or mortality of neonates born to pregnant women symptomatic of a shortened cervical 

length. In some variations, neonates, in whom the mother was treated with progesterone, exhibit 

at least one of: 1) a decrease in neonatal intensive care unit ("NICU") Days and 2) fewer 

percentage proportion of admission to the NICU, (i.e., a reduction in percentage of babies 

25 admitted in the NICU). The neonates born to women being administered progesterone during 

pregnancy also exhibit lower incidences of neonatal disease and disorders, such as respiratory 

distress syndrome (RDS), intraventricular haemorrhage, necrotizing entercolitis, sepsis, and 

death, as compared to neonates in which the mother was not administered progesterone during 
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pregnancy. This evidence is indicative of the decreased morbidity rate and shows that fewer 
babies are getting sick by treatment and/or prophylaxis of the pregnant mother having short 
cervix symptoms with progesterone. In accordance with this invention, treatment and 
prophylaxis of mothers exhibiting short cervix symptoms increases the clinical health of the 

5 resulting neonate and decreases the frequency of births on or before 37 weeks of gestation. 

Embodiments of the present invention suggest that the use of progesterone in 
patients with short cervix produces a significant reduction in preterm birth (PTB) of less than or 
equal to 32 weeks of gestation and/or a significant improvement in selected infant outcomes. 
Additionally, embodiments suggest that women have a short cervical length, preferably less than 

lO 3.0 cm, and more preferably less than 2.8 cm, benefited from progesterone therapy as a PTB 
intervention strategy. 

As used herein, the term "preterm" generally describes hwnan gestation resulting 
in birth prior to 37 weeks. Accordingly, "preterm" covers births occurring less than 35 weeks or 
less than or equal to 32 weeks of gestation. Additionally, another definition of preterm labor 

15 includes dilation and/or effacement of the cervix, which is detected hy digital examination, 
associated with persistent uterine contractions before 3 7 weeks of gestation. In some 
embodiments as discussed herein, preterm labor was defined as 6 or more uterine contractions 
per hour accompanied by docwnented cervical change, cervical dilation greater than 2 cm, 
cervical effacement greater than 80%, or docwnented change in cervical effacement greater than 

20 50%. 

As used herein, short cervix describes a cervical length from greater than l.O to 
3.5 cm, preferably from greater than 1.0 to 3.0 cm, more preferably from greater than 1.0 to 2.5 
cm, and even more preferably greater than 1.0 to 2.0 cm. A cervix that is less than 1.0 cm is 
commonly described as an "ultra-short cervix" and is clinically distinguishable from "short 

25 cervix." How to identify and clinically diagnose pregnant women having short cervix would be 
understood by one skilled in the art, and may include such methods as sonographic examination 
and clinical examination, for example. 

As used herein, neonatal encompasses children about 6 months of age or less, 
preferably about 3 months of age or less, more preferably about 2 months of age or less, and 
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even more preferably about I month of age or less, In certain embodiments, neonatal is used to 

encompass perinatal, preferably the period after birth. 

As used herein, neonatal outcome (interchangeably referred to herein as "neonatal 

health") is measured by mortality and morbidity incidences, prevalence, and clinical states. For 

5 example, health may be directly correlated to infant weight. Health may also be inversely related 

to incidence of special care admission (i.e., NICU) at birth, length of neonatal hospital stay at 

birth, incidence of RSD, incidence of intraventricular haemorrhage, incidence of necrotizing 

enterocolitis, incidence of sepsis, and incidence of neonatal death. Other measures of morbidity 

may be used by those skilled in the art. 

10 The term "pharmaceutically effective amount" (or interchangeably referred to 

herein as "an effective amount") has its usual meaning in the art, i.e., an amount of a 

pharmaceutical that is capable of inducing an in vivo and!or clinical response that facilitates 

management, prophylaxis, or therapy. This term can encompass therapeutic or prophylactic 

effective amounts, or both. As used herein, the term "suitable" means fit for mammalian, 
15 preferably human, use and for the pharmaceutical purposes disclosed herein. 

The term "treatment" or "treating" means any treatment of a disease or disorder in 

a mammal, including: preventing or protecting against the disease or disorder, that is, causing the 

clinical symptoms not to develop; inhibiting the disease or disorder, that is, arresting or 

suppressing the development of clinical symptoms; and/or relieving the disease or disorder, that 
20 is, causing the regression of clinical symptoms. In some embodiments, the term "treatment" or 

"treating" includes ameliorating the symptoms of, curing or healing, and preventing the 

development of a given disease. 

The term "prophylaxis" is intended as an element of "treatment" to encompass 

both "preventing" and "suppressing," as defined herein. It will be understood by those skilled in 
25 the art that in human medicine it is not always possible to distinguish between "preventing" and 

"suppressing" since the ultimate inductive event or events may be unknown, latent, or the patient 

is not ascertained until well after the occurrence of the event or events. 

Without being bound to any theory, it is believed that of all preterm births, 

women having short cervix account for about 20-30%. The present invention has surprisingly 
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and unexpectedly discovered that the population of women suffering from short cervix among 

women susceptible, predisposed, or associated with incidence of preterm birth, is responsive to 

progesterone treatment, prophylaxis, and/or other therapy during pregnancy to prevent, or reduce 

the incidence, of preterm births. Interestingly, there has been much debate in the art concerning 

5 the use of progesterone to reduce the incidence of preterm birth. FIGS. 5a and 5b of this 

application suggests that there are no differences in gestation period between a treatment 

population of pregnant women receiving progesterone and a control population receiving 

placebo, wherein women in both groups have an average baseline cervical length of greater than 

3.2 cm. Figures 6 & 7 show that the responding population of short cervix patients (see FIG. 6) 

l 0 are hidden in the total population of results (see FIGS. Sa and 5b) and that the longer cervix 

population patients (see FIG. 7) show no effect of progesterone similar to the overall population 

(see FIGS. 5a and 5b ). That is, the probability of not delivering early in the term is generally 

similar between the two groups. In fact, statistically, the results are so buried, the prior art 

teaches away from expecting the results we achieved. 

15 However, an examination of this short cervix population (e.g., cervical length is 

less than or equal to 3.0 cm, as shown in Fig. 8, reveals that women receiving progesterone have 

an increased probability for delivering later during the pregnancy term than women receiving 

placebo. In Fig. 9, babies born to women who are administered progesterone have a greater 

chance of survival than babies born to women receiving placebo due to a reduction in preterm 

20 birth. See FIGS. 10, 11, and 12. Similar results have been found in women having cervical 

lengths ofless than 2.8 cm. 

The progesterone administered in accordance with the present invention can be 

progesterone molecule (from any source, including natural or synthetic) or progesterone 

metabolites (from any source, including natural or synthetic), such as 17-alpha-

25 hydroxyprogesterone, for example, or it can be any other progestin. Any combination of these 

may also be used. In certain embodiments, the term "natural progesterone" includes 

progesterone and/or a natural progesterone metabolite. Progesterone itself is preferred, although 

other progestins may be used. Where synthetic progestin is used, preferably, the synthetic 

progesterone is selected from a group consisting of derivatives of progesterone or of testosterone 

30 or derivatives of other molecules and/or compounds with progestogenic activity. The term 
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"derivative" refers to a chemical compound that may be made from or lead to a parent compound 

resulting from one or more chemical reactions. As used herein, the term "progestin" 

encompasses natural progesterone, synthetic progesterone, natural or synthetic derivatives of 

progesterone and/or other progestogenic compounds, or combinations thereof. 

Thus progestins include, but are not limited to, l 7-alpha-hydroxyprogesterone 

caproate, medroxyprogesterone acetate, norethim:lrone, norethindrone acetate, norethindrone 

emmthate, desogestrel, levonorgestrel, lynestrenol, ethynodiol diacetate, norgestrel, norgestimate, 

norethynodrel, gestodene, drospirenone, trimegestone, levodesogestrel, gestodyne, nesterone, 

etonogestrel, and derivatives from 19-nor-testosterone. In a preferred embodiment, the 

l 0 progesterone includes either of the natural progestins, progesterone or 17-alpha-

hydroxyprogesterone. Some progestins can be delivered vaginally, some by intramuscular 

injection, some by oral administration, and some by rectal administration, although other routes 

of administration can be used as known in the art. In a preferred embodiment, the progesterone 

is administered via a drug delivery system that comprises progesterone, a water-soluble, water-

! 5 swellable cross-linked polycarboxylic acid polymer, and at least one adjuvant. 

In a preferred embodiment, the progesterone is administered daily, via the vaginal 

route. However, the administration can be as infrequent as weekly or as often as 4 times daily, 

depending on the characteristics of the progestin and the progestin formulation, including 

concentration and routes of administration. Preferably, the progesterone is administered 
20 beginning about the 18th to 22"d week of gestation until about the 37lh week of gestation, or for 

approximately 14 to J 9 weeks, depending on the gestational age at the beginning of treatment 

and the date of delivery. In another embodiment, the progesterone is administered begirming 

about the l61
h week of gestation until about the 37th week of gestation, or for approximately 21 

weeks. In still other embodiments, the progesterone is administered beginning about the time of 
25 a positive pregnancy test until about the 37'" week of gestation, or beginning about the znd to 4th 

week of gestation, for approximately 33 to 35 weeks. 

The progesterone is preferably administered to a pregnant woman beginning as 

early as the onset of gestation and whose cervix has a length greater than about 1.0 cm, or more 

preferably greater than l.5 cm. More preferably, the progesterone is administered to a pregnant 
30 woman beginning as early as the onset of gestation and whose cervix has a length is at least 
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about LO cm and at most about 8.0 crr4 and even more preferably, the progesterone is 
administered to a pregnant woman whose cervix has a length less than or equal to 3.0 cm or less 
than or equal to 2.5 cm in more preferable embodiments. 

The amount of progesterone administered is preferably between about 45 mg and 
5 800 mg, and more preferably between about 90 mg and 250 mg, based on the progestin effect of 

natural progesterone administered vaginally, but may be more or less depending on the potency 
of the progestin, the delivery system, and the route of administration. The concentration of 
progesterone is from about 0.01% to about 50%, preferably from about 1% to about 40"/o, more 
preferably from about 2.5% to about 30%, even more preferably from about 5% to about 20%, 

10 and still more preferably from about 6% to about 15%. In the most preferred embodiments, the 
concentration of progesterone is from about 7% to about 9%. 

For some embodiments, the amount and concentration of the progesterone needs 
to be sufficient to remain in the subject to provide prophylaxis or treatment, such as for about l 
hour or more, preferably greater than about 2 hours, even more preferably greater than 6 hours, 

15 still more preferably greater than about 12 hours, yet more preferably greater than about 24 
hours, and most preferably greater than about 36 hours. 

For some embodiments, the method of administration may include administered, 
parenterally, by injection, orally, topically, intravenously, intraperitoneally, subcutaneously, 
transcutaneously, intradermally, subdermally, intra-articularly, intraventricularly, intrathecal!y, 

20 intravaginally, or intramuscularly. Additional formulations that are suitable for other modes of 
administration include suppositories and, in some cases, through a buccal, sublingnal, 
intraperitoneal, intravaginal, anal or intracranial route. In preferred embodiments, the method of 
administration is vaginal. 

In certain embodiments, the progesterone is provided in solution, such as an oil or 
25 otherwise suitable carrier as understood by one skilled in the art. Other methods of delivery, 

such as oil-based capsules and suppositories, are also available in certain embodiments. For 
suppositories, any traditional binder and/or carrier may be used, for example, one or more 
polyalkalene glycols or triglycerides; such suppositories may be formed from mixtures 
containing tbe active ingredient in the range of preferably about 0.5% to 10%, more preferably 
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about l to 2%. Oral formulations may include such normally employed excipients as, for 

example, pharmaceutically acceptable m:mnitol, lactose, starch, magnesium stearate, sodium 

saccharine, cellulose, magnesium carbonate, and the like, or any combination. 

Embodiments of the present invention administer the progesterone as many times 
5 per day as needed to be effective to prevent and/or treat preterm birth, i.e., delay birth and 

increase gestation, preferably more than or equal to 37 weeks. In certain variations of these 

embodiments, the dosing of progesterone is l to 4 times per day. It should understood to one 

skilled in the art that the frequency of administration per day varies by the concentration and 

amoW1t of progesterone delivered. For example, 90 mg of 8% progesterone delivery systems are 

lO preferably administered once per day. In other embodiments, 200 mg progesterone is 
administered 2 to 4 times per day. 

Some embodiments of the present invention deliver the progesterone together 

with or in a composition having a pharmaceutically acceptable bioadhesive carrier that comprises 

a cross-linked carboxylic polymer. Certain variations of these embodiments include a water-
! 5 swellable polycarboxylic acid polymer, that upon administration provide local directed tissue 

levels and efficacy without detrimental blood levels of the treating agent. 

In preferred embodiments of the present invention, compositions of the present 

invention are useful for vaginal administration. For example, the vaginal route of administration 

may be chosen due to its potential for greater patient satisfaction compared with intramuscular 
20 dosing, and for improved efficacy through enhanced drug delivery to target tissues. The 

bioadhesive formulations of the invention have been found to provide local vaginal 

administration of progesterone useful local drug levels while avoiding levels that give rise to 

undesirable side effects. Vaginal administration also avoids first-pass metabolism problems, 

e.g., provides a first uterine pass effect, and direct delivery to the uterus allows for lower 

25 systemic drug concentrations. 

In preferred embodiments, the progesterone is administered in a bioadhesive 

formulation of progesterone for vaginal application consisting of a polycarbophil-based gel that 

contains 8% (wt/wt) progesterone. In the most preferred embodiments, the progesterone is 

delivered as 8% progesterone gel and placebo, commonly available as Prochieve® or Replens®, 
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which are manufactured by Colnn1bia Laboratories, Inc., NJ. In some embodiments, the 

progesterone is delivered in a prefilled, single-use, disposable plastic applicator t11at delivers ilie 

dose of 1.125 g of gel containing 90 mg of progesterone. Embodiments of the present invention 

deliver progesterone in accordance with U.S. Patent No. 5,543, 150 from U.S. Patent Application 

5 No. 08/122,371, which is incorporated herein in its entirety. 

The methods disclosed of the present invention may be used in conjunction with 

other methods of preventing and/or treating pretc1m birth and/or short cervix in pregnant women, 

such as surgical cerclage, administration of complementary/supplementary compositions such as 

antibiotics, indomethacin, and polymeric compositions, for example. Accordingly, the present 

10 invention is suitable for combination therapy. 

EXAMPLES 

The present invention is further illustrated by the following examples that are 

merely for the purpose of illustration and are not to be regarded as limiting the scope of the 

15 invention or the maimer in which it can be practiced. While the results of the study show that 

progesterone can be effectively administered to pregnant women having baseline cervix lengths 

between about 1.0 cm and 8.0 cm to treat or prevent the decrease in cervical length during 

gestation, and thus treat or prevent the onset of preterm labor and premature birth, ilie following 

examples show increased efficacy in particular subgroups. 

20 

Example la. A randomized, double blind, placebo controlled test of the effects of progesterone 

on preterm birth 

ill light of ilie state of the art, a study was conducted to examine the effects of 

progesterone on preterm labor and premature birth in women with a history of a previous 

25 preterm birth. The baseline data for the study is provided in Fig. I. The participants in ilie study 

included 611 evaluable pregnant women, of which 308 were selected into a treatment group and 

302 were selected into a placebo group. The selection, categorization, and breakdown of the two 

groups is outlined in the flow chart of Fig. 2. The study was a prospective, randomized, placebo-
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controlled, double-blind, multicenter trial in pregnant subjects at high risk of spontaneous 

preterm delivery. The study participants were screened from 16 017 and 22 617 weeks gestational 

age. Subjects were randomized to drug or placebo from l 8 017 to 22 617 weeks. 

Subjects meeting the study criteria were enrolled by the investigator between 18 

5 017 and 22 617 weeks and received identically packaged, sequentially numbered progesterone or 

placebo vaginal gel in a l: l ratio. A SAS (SAS Institute Inc., Cary, NC, USA) procedure for 

variable block size was used to generate a randomization schedule stratified by study site and by 

inclusion criteria (prior preterm birth or short cervix). Quintiles, Inc. (Kansas City, MO, USA) 

generated the randomization sequences, which were confidentially provided to the packaging 

l 0 company. Treatment allocation was concealed by an identical packaging and labelling process 

performed by Aptuit, Inc. (Mount Laurel, NJ, USA). The study patients, obstetric care 

providers, study investigators, study coordinators, and study monitors were blind to the exposure 

status (progesterone or placebo) of all study patients. 

Once randomized, the subjects began treatment with the allocated study drug and 

15 administered it daily until 37 weeks of gestational age, development of preterm rupture of 

membranes, or delivery. Subjects were randomized in a I: I ratio to receive PROCHIEVE® 8% 

(vaginally administered 90 mg natural progesterone gel) or placebo vagina! gel. All women 

performed self-dosing on a daily basis of their assigned study medication, either PROCHEIVE® 

(progesterone) or placebo. 

20 

Example I b. Follow up regarding the randomized, double blind, placebo controlled test of the 

effects of progesterone on preterm birth 

The data presented in this Example provides a further examination of the data 

presented in Example la. The objective of this trial was to determine whether prophylactic 

25 administration of vaginal progesterone reduces the risk of preterm birth in women with a history 

of spontaneous preterm birth. 

This trial was randomized, double-blind, placebo-controlled, multinational trial 

enrolled and randomized 659 pregnant women with a history of spontaneous preterm birth alone. 
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Between 18 017 and 22 617 weeks of gestation, patients were randomly assigned to once-daily 

treatment with either 8% progesterone vaginal gel or placebo until delivery, 3 7 weeks gestational 

age, or development of preterm rupture of membranes (PROM). The primary outcome was 

pretenn birth at :S 32 weeks of gestation. Statistical analysis was based on the intent-to-treat 
5 principle. 

Pregnant women were eligible to enter the trial if they were between 18 and 45 

years of age with an estimated gestational age between 16 017 and 22 6/7 weeks, and had a 

history of spontaneous singleton preterm birth between 20 0/7 and 35 0/7 weeks of gestation in 

the immediately preceding parity confirmed by review of medical records from fue qualifying 
l 0 preterm birth. Patients were also required to understand English or a common local language, 

provide a voluntarily signed informed consent form, demonstrate an understanding of the 

purpose of the study, and agree to adhere to the study protocol. 

Patients were excluded from fue trial if they had a history of an adverse reaction 

to progesterone or any component present in the treatment drug; had received treatment with 
J 5 progesterone within 4 weeks preceding enrollment; or were currently being treated for a seizure 

disorder, psychiatric disorder, or chronic hypertension at enrollment. Patients were also 

excluded from the trial if they had a history of acute or chronic congestive heart failure, renal 

failure, or uncontrolled diabetes mellitus; an active liver disorder; an HN infection with a CD4 

count < 350 cells/mm3 and requiring multiple antiviral agents; a placenta previa or low-lying 

20 placenta requiring vaginal precautions; a history or suspicion of breast or genital tract 

malignancy; a history or suspicion ofthromboembolic disease; or a milllerian anomaly. Patients 

who were currently or previously enrolled in another investigational study within l monfu prior 

to screening for the present study were not included in the trial. Patients were also restricted 

from participation in the trial if the present pregnancy was complicated by a major fetal anomaly 
25 or a known chromosome disorder, or was a multifetal gestation. Patients with a cervical cerclage 

in place, or those intending to have one placed during the current pregnancy, were excluded from 

study participation, as were those with signs of preterm rupture of membranes, vaginal bleeding, 

amnionitis, or preterm labor at enrollment. Finally, patients who were unable or unwilling to 

comply with the study procedures or had a qualifying preterm delivery that occurred without 
30 preterm labor were not included in the trial. 
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The study dn1g was packaged and labelled according to the ! : l randomization 

scheme provided by Quintiles, Inc (Kansas City, MO, USA). A SAS (SAS Institute Inc., Cary, 

NC, USA) procedure for variable block size was used to generate the randomization schedule 

stratified by study site. Thirty-three of the 53 centers completed at least I randomized block 

5 accounting for 92% of the enrolled patients. The study drug (Prochieve® 8% progesterone gel) 

and placebo (Replens®) were provided by Columbia Laboratories, Inc. (Livingston, NJ, USA). 

Patients were instructed to self-administer the full applicator of vaginal gel at approximately the 

same time daily, preferably in the morning. Patients received a 2-week supply of the allocated 

treatment at the time of randomization, and at every 2-week study visit thereafter. All drug 

l 0 supplies were to be brought in at each visit at all study centers, and compliance with the study 

medication was determined from returned empty wrappers and unused wrappers. Percent 

compliance was assessed as total treatment duration compliance: (total applicators used/total 

dosing days) x 100. Total dosing days was defined as the interval from enrollment to either the 

date of preterm premature rupture of membranes, the date of preterm birth without 

15 accompanying ruptured membranes, or 37 017 weeks' gestation. 

The occurrence of adverse events was queried at each 2-week study visit at all 

centers by asking if the patient had any complaints or problems. Subjects received an extra !­

week drug supply when treatment was initiated in case they could not make the next regularly 

scheduled appointment. The study drug preparation is a bioadhesive formulation of progesterone 

20 for vaginal application consisting of a polycarbophil-based gel that contains 8% (wt/wt) 

progesterone. A prefilled, single-use, disposable plastic applicator delivers the dose of 1.125 g 

of gel containing 90 mg of progesterone. The placebo was Replens®, the bioadhesive delivery 

system without the progesterone. 

Subjects with a documented history of spontaneous preterm birth were screened 

25 between 16 017 and 22 6/7 weeks of gestation by the investigator or study coordinator. The 

gestational age was based on the patient's last menstrual period and correlated with an ultrasound 

biometry algorithm. Each patient had at least one ultrasound examination before randomization 

to confirm gestational age and rule out major fetal anomalies, and a transvaginal scan to 

determine the length of the cervix. Subjects meeting the study criteria were enrolled by the 

30 investigator between 18 0/7 and 22 617 weeks to receive blinded study medication. Following 
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randomization, daily treatment was initiated by the patient and continued until 37 017 weeks' 

gestational age, occurrence of preterm rupture of the membranes, or preterm delivery. Each 

patient was evaluated at 2-week intervals. At 28 weeks of gestation all subjects .had another 

transvaginal ultrasound to determine cervical length. 

5 Baseline characteristics were similar in the two treatment groups. Progesterone 

did not decrease the frequency of preterm birth at ::; 32 weeks. There was no difference in the 

mean gestational age at delivery, infant morbidity or mortality, or other maternal or neonatal 

outcome measure. Treatment emergent adverse events were similar for the two groups. 

Based on these results, prophylactic treatment with vaginal progesterone gel does 

!O not effectively reduce the frequency of recurrent preterrn birth in high-risk women selected by a 

history of spontaneous preterm birth. Other methods of risk assessment need to be studied. 

A determination of the exact number of patients pre-screened at all 53 study sites, 

including referral offices to these sites, was not considered feasible. An estimate of 1500 pre­

screened subjects was obtained by querying the study sites. A total of 71 l women were defined 

15 as formally screened (informed consent obtained but not randomized), and 42 were subsequently 

excluded. The most common reasons for exclusion after consent were planned cerclage, 

comorbid conditions, and failure to document previous spontaneous preterm birth at a qualifying 

gestational age. A total of 669 patients were considered eligible for enrollment into the study, 

with 659 randomized to the two treatment groups indicated for maternal history alone (Fig. 2). 

20 Nine patients enrolled into the planned subinvestigation for short cervix alone and one qualifying 

patient lost to follow-up prior to randomization were excluded from the analysis. Patients who 

took at least one dose of study medication and provided a delivery date were included in the 

intent-to-treat (ITT) population. Patients without a delivery date were considered lost to follow­

up. 

25 The ITT population for previous preterm birth patients included 309 patients in 

the progesterone group and 302 patients in the placebo group. The randomization provided 

treatment groups that were well matched for age, ethnicity, and body mass index (BMI). Parity, 

number of prior preterm births, and spontaneous abortions were also similar. The mean (± SD) 

gestational age at randomization was 19.9 (± 2.1) and 20.l (± 3.3) weeks for the progesterone 
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and placebo groups, respectively. With regard to prior pregnancy history, 76.4% of progesterone 

patients and 74.5% of placebo patients had one previous spontaneous preterm birth, and 23.6% 

and 25.5% of subjects in each group had two or more previous preterm births, respectively. 

The rate of preterm birth at :S 32 017 weeks of gestation, the primary outcome, 

5 was not significantly different; I0.0% (n = 31) in the progesterone group and 11.3% (n = 34) in 

the placebo group. In the analysis of the primary outcome by country/region, no significant 

difference existed between a counuy or region was observed. The mean gestational age at 

delivery was 36.6 weeks for both the progesterone and placebo groups. Compliance rates wilh 

the study medication were also similar: 96.2% for women in the progesterone group and 96.4% 

l 0 for women in the placebo group. 

Other study outcomes also did not differ between the progesterone and the 

placebo groups. The rate of preterm birth was 41.7% (n = 129) versus 40.7% (n = 123), 

respectively, at < 37 017 weeks; 22. 7% (n = 70) versus 26.5% (n = 80), respectively, at :S 35 017 

weeks; and 3.2% (n = 10) versus 3.0% (n = 9), respectively, at :S 28 0/7 weeks. The survival 

15 curves for time to delivery are shown in Figure Sa. Admissions for pretenn labor (25 .6% for 

progesterone vs. 24.8% for placebo), administration of tocolytic medications, and administration 

of antepartum corticosteroid therapy were similar between the two groups. In patients admitted 

for treatment of preterm labor, the number of days from admission to delivery was 30 for 

progesterone and 19.6 for placebo (95% CI, -23-2.3). In addition, there were no differences in 

20 the rate ofpreterm rupture of membranes (12.0% vs. 12.6%) or stillbirth/intrauterine fetal demise 

(l .6% vs. 1.3%) in the progesterone and placebo groups, respectively. 

The mean birth weight of the neonates in the progesterone and placebo groups 

was similar (2680 ± 710 vs. 2661 ± 738 gm, respectively), as was head circumference (32.3 ± 

3.34 vs. 32.5 ± 3.75 cm, respectively). There were no differences between treatment and placebo 

25 groups for the !-minute (median score= 8 for each) and 5-minute (median score= 9 for each) 

APGAR scores, or the rate of admission to a neonatal intensive care unit (17.5% vs. 21.5%). 

Occurrences of newborn respiratory distress syndrome (l l.0% vs. I 1.9%), grade 3 or 4 

intraventricular haemorrhage (0.3% vs. 0.3%), and necrotizing enterocolitis (1.0% vs. l.7%) 

were also similar for the progesterone and placebo groups. Congenital abnormalities potentially 

30 acquired in the second or third trimesters were observed in 2 newborns: 1 case each of hip 
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subluxation and pulmonic stenosis in each group, Developmental abnormalities related to first­
trimester organogenesis, such as hypospadias, extra digits, and tetralogy of Fallot, were not 
included, Infant follow-up data for 6, 12, and 24 months of age are still being collected and not 
available at the time of reporting of these results. 

Example 2. Randomized trial investigating the efficacy of vaginal progesterone to prevent early 
pretenn birth in women with a shortened cervix in the midtrimester 

The study further included women without a history of preterm birth and having a 
short cervix at the time of enrollment. Although the short cervix only population included 9 

10 patients, the results suggested a possible effect of progesterone with 40% (2/5) delivering S 32 
weeks gestation on placebo and 0 (0/4) delivering S 32 weeks gestation on progesterone. As 
some participants with a history of prior pretenn birth also had a short cervix, the preterm birth 
study population was divided into quartiles based on cervical length. The lowest quartile (S 3.2 
cm) was combined with the short cervix only patients and subdivided sequentially and the 

15 primary and secondary outcomes for women with cervical lengths of$ 3.0 cm and < 2.8 cm at 
the time of enrollment were analyzed. There were an insufficient number of patients with even 
shorter cervical lengths available for further analysis. For the purposes of the study, the criteria 
for short cervix was set at less than 2.8 cm. A total of 46 participants fell into this category, and 
their demographics and characteristics are set forth in Fig. 3. 

20 Generally, a cervical length< 2.8 cm was identified in 46 randomized women: 19 
of 313 who received progesterone and 27 of 307 who received placebo. Baseline characteristics 
of the two groups were similar. The rate of preterm birth at s 32 weeks was significantly lower 
for progesterone than placebo (0% vs. 29.6%, P = 0.014). With progesterone, there were fewer 
NICU admissions (15.8% vs. 51.9%, P = 0.016) and shorter NICU stays (I.I vs. 16.5 days, 

25 P = 0.013). There was also a trend toward a decreased rate of neonatal respiratory distress 
syndrome (5.3% vs. 29.6%, P = 0.060). It was determined that vaginal progesterone gel reduces 
the rate of early preterm birth and improves neonatal outcome in women with mid-trimester 
cervical shortening. 
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The study included women with a documented history of spontaneous preterm 

birth (< 35 weeks) in a singleton pregnancy in the immediate preceding parity regardless of 

cervical length, and women without a history of preterm birth but with midtrimester cervical 

shortening(" 2.5 cm) in the current pregnancy were offered enrollment in the study at 18 017 -22 

5 617 weeks of gestation. Recruitment began in April 2004 and the last patient delivered January 

8, 2007. 

Women were excluded from the study if they had a condition or complication of 
pregnancy prior to screening that increased the maternal or fetal risk of an adverse outcome, 

significantly increased the risk of a medically indicated (nonspontaneous) preterm birth, or 

lO would likely result in lack of compliance or early discontinuation of the study. TI1erefore, 

women were excluded if any of the following conditions were present: age < 18 or > 45 years; 

multifetal gestation; history of an adverse reaction to progesterone or any component present in 

the treatment medication; treatment with progesterone within 4 weeks preceding enrollment; or 

current treatment for a seizure disorder, psychiatric disorder, or chronic hypertension. Patients 
15 were also excluded from the trial if they had a history of acnte or chronic congestive heart 

failure, renal failure, or uncontrolled diabetes mellitus; an active liver disorder; an HIV infection 

with a CD4 count < 350 cells/mm3 and requiring multiple antiviral agents; a placenta previa or 
low-lying placenta and placed on vaginal precautions; a history of breast or genital tract 

malignancy; a thromboembolism; or a miillerian anomaly. Patients who were currently or 

20 previously enrolled in another investigational study within one month prior to randomization 

were not included. 

Patients were also restricted from participation in the trial if the present pregnancy 

was complicated by a major fetal anomaly or a known chromosome disorder. Patients with a 

cervical cerclage in place, or those intending to have one placed during the current pregnancy, 
25 were excluded from the study, as were those with signs of preterm rupture of membranes, 

vaginal bleeding, arnnionitis, or preterm labor at enrollment. 

Women with a history of spontaneous preterm birth in the preceding pregnancy 

regardless of cervical length or women without a history of preterm birth but with midtrimester 

cervical shortening in the current pregnancy were screened by the investigator or study 
30 coordinator between 16 0/7 and 22 617 weeks of gestation. Prior history of spontaneous preterm 
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bird1 was confirmed by evaluation of the patient's medical records before enrollment. 

Gestational age was based on the patient's last menstrual period and correlated with an 

ultrasound biometry algorithm. Each patient had at least one ultrasound examination before 

randomization to confirm gestational age and rule out major fetal anomalies, and a transvaginal 

5 scan to determine the length of the cervix. Subjects meeting the study criteria were enrolled by 

the investigator between 18 0/7 and 22 617 weeks and received identically packaged, sequentially 

numbered progesterone or placebo vaginal gel in a I: l ratio. A SAS (SAS Institute Inc., Cary, 

NC, USA) procedure for variable block size was used to generate a randomization schedule 

stratified by study site and by inclusion criteria (prior preterm birth or short cervix). Quintiles, 
l 0 Inc. (Kansas City, MO, USA) generated the randomization sequences, which were confidentially 

provided to the packaging company. Treatment allocation was concealed by an identical 

packaging and labelling process performed by Aptuit, Inc. (Mount Laurel, NJ, USA). The study 

patients, obstetric care providers, study investigators, study coordinators, and study monitors 

were blind to the exposure status (progesterone or placebo) of all study patients. 

15 Following randomization, daily treatment was initiated by the patient and 

continued until 37 017 weeks' gestational age, occurrence of preterm rupture of membranes, or 

delivery. Each patient was evaluated at 2-week intervals. All subjects had another transvaginal 

ultrasound to determine cervical length at 28 weeks of gestation. 

Prior to beginning the study, baseline measurements of each of the participant's 
20 cervical length were taken and are summarized in Fig. I. During the study, cervical length 

measurements were made by ultrasound at both baseline and later at 28 weeks after a period of 
6-10 weeks of dosing. The mean cervix length of 3.7 cm was the same for both the treatment 

and placebo groups, and the range of cervical length for all participants was between I. I cm and 

7 .9 cm. At 28 weeks gestation, each participant's cervix was re-measured and the data was 
25 compared to the baseline data, and an unexpected and surprising finding was discovered. As 

shown in Fig. 4, the mean decrease in cervix length after 28 weeks for participants in the placebo 

group was 0.61 cm, wbile the mean decrease in cervix length over the same period of time for 

those participants in the treatment group (i.e., on the progesterone regimen) was only 0.44 cm 
Because the p-valne for the overall test was 0.038, the results indicate that there was a 
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statistically significant decrease in the amount of shortening or effacing of the cervix length for 
women on the progesterone regimen compared to women taking placebo. 

The results of the study are depicted using Kaplan-Meier curves as shown in Figs. 

5b-!O, examining the preterm birth endpoint in the study. Fig. 5b is a curve for time to delivery 

5 for all randomized patients. Though the curves for each group in Fig. Sb appear to have 

substantial overlap, when the results are broken down further for analysis by patient cervical 

length at baseline, tbe difference in outcome between the treatment and placebo groups is clearly 

visible. For patients having a baseline cervical length of less than or equal to 3.2 cm, (Fig. 6), 

less than or equal to 3.0 cm (Figs. 8 and 9), and less than 2.8 cm (Fig. !O), participants in the 
10 treatment group clearly exhibited a probability of not delivering over a longer gestation period 

compared tQ participants in the placebo group. As shown in Fig. 7, no statistically significant 

difference in outcome was reflected between the treatment and placebo groups in patients having 

a baseline cervical length greater than 3.2 cm at baseline. 

Referring to Fig. J 0, which shows the probability of patients with baseline 
15 cervical length less than 2.8 cm remaining undelivered, the participant group having a cervical 

length of less than 2.8 cm experienced a significant reduction in the frequency of preterm birth. 

As shown in Fig. 10, among 46 subjects (19 treated with progesterone, e.g., Prochieve® brand 

progesterone, and 27 placebo) the frequency ofpreterm birth in the treatment group was 0%, vs. 

29.6% in the placebo group (P = 0.014). For the purposes of this study, parameter for preterm 

20 birth was set at less than or equal to 32 weeks. Fig. 11 includes a more detailed breakdown of 

delivery at various points of gestation for the progesterone and the placebo groups, namely for 

less than or equal to 37, 35, 32, and 28 weeks. The outcome was markedly improved for the 

treatment group over the placebo group at each time point. Specifically, for less than or equal to 

37 and less than 35 weeks, treatment reduced the number ofpreterm delivery by about half, and 
25 for less than or equal to 32 and less than or equal to 28 weeks, there were no preterm deliveries 

in the treatment group, though there were 8 and 3 preterrn deliveries, respectively, in the placebo 

group. 

Study results also revealed an improved outcome for neonates born to participants 

in the progesterone group, which is shown in Fig. 12. When administered to women with a 
30 cervical length < 2.8 cm, progesterone therapy reduced the number of admissions to the NICU 
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(15.8% vs. 51.9%, P = 0.016) and decreased the length ofNICU stay (1.l vs. 16.5 days, P = 

0.013). There was a trend toward a reduction in total neonatal hospital days (5.8 vs. !8.2 days, P 

= 0.055) and decreased occurrence of neonatal respiratory distress syndrome (5.3% vs. 29.6%, P 

= 0.060) with progesterone therapy. 

5 In the subgroup of women enrolled with a cervical length of < 2.8 cm, 2 
fetal/infant deaths occurred in the placebo group ((!] term, expired at 11 months of age, SIDS; 
[2] 35 weeks of gestation, aspiration pneumonia) and none in the vaginal progesterone group. 

Based on the results of this study, it is evident that administering progesterone to 
pregnant women effectively decreases the amount of shortening or effacing of their cervixes, 

l 0 most notably in women with short cervixes. 

Example 3. Population Having a Baseline Cervical Length of< 2.8 cm 

The data for a subgroup of participants having a baseline cervical length of less 
than or equal to 2.8 cm is provided in Table I below. The results show that 8 of the 27 

15 participants who received the placebo regimen gave birth earlier than 32 weeks, while none of 
the 19 participants who received the progesterone regimen gave birth earlier than 32 weeks . As 
indicated by the two-sided p-value of 0.014 and the 95% CI -0.469, -0.124, the results indicate 
the statistically significant effect in the reduction of births before 32 weeks by administration of 
progesterone compared to placebo among a population of pregnant women having a baseline 

20 cervical length of:S 2.8 cm. See also FIGS. 12 and l4a-e, which provide a comparison between 
treatments for infant outcomes of patients using placebo versus patients using Prochieve® 
progesterone. 
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Table l 

Births> 32 Weeks Births:::= 32 Weeks Total 

l>lacebo Grnnp Nlli!lber 19 8 27 

Treatment Group Nlli!lber 19 0 19 

fotal 38 8 46 

Fisher's Exact Test 
0.014 p-Value 

95%CI -0.469, -0.124 

Example 4. Population Having a Baseline Cervical Length of< 3.0 cm 

The data for a subgroup of participants having a baseline cervical length of less 
5 than or equal to 3.0 cm is provided in Table 2 below. The results show that 11 of the 58 

participants who received the placebo regimen gave birth at 32 weeks or earlier, while only 5 of 
the 58 participants who received the progesterone regimen gave birth at 32 weeks or earlier. 
These results are significant according to the 95% CI and the 2-sided p-value indicates a trend 
for the effect in the reduction of births before 32 weeks by administration of progesterone 

I 0 compared to placebo among the population of pregnant women having a baseline cervical length 
of:S 3.0 cm. See also FIGS. l3a-e, which provide a comparison between treatments for infant 
outcomes of patients using placebo versus patients using Prochieve® progesterone. 

Table 2 

Births > 32 Weeks Births:::= 32 Weeks Total 

Placebo Group Number 47 11 58 

Treatment Gronp Nlli!lber 54 4 58 

Total 101 15 116 

Two-sided Pr S P 0.094 

95% CI -0.214, -0.001 
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The term "about," as used herein, should generally be understood to refer to both 

the corresponding number and a range of numbers. Moreover, all numerical ranges herein 

should be understood to include each whole integer within the range. 

While illustrative embodiments of the invention are disclosed herein, it will be 

appreciated that numerous modifications and other embodiments can be devised by those of 

ordinary skill in the art. Features of the embodiments described herein can be combined, 
separated, interchanged, ancl/or rearranged to generate other embodiments. Therefore, it will be 

understood that the appended claims are intended to cover all such modifications and 

I 0 embodiments that come within the spirit and scope of the present invention. 
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CLAIMS 

1. Use of a progesterone in the mm:mfacture of a medicament for treating or preventing 
the onset of preterm labour and subsequent preterm birth in a pregnant woman with a short 
cervix of from 1.0 cm to 3 .0 cm, wherein the progesterone is present in an amol!llt sufficient tc 

5 minimize the shortening of the cervix and wherein the progesterone is a natural 

10 

15 

progesterone or a synfuetic progesterone selected from 17-alpha-hydroxypmgesterone c!!proate, 
medroxyprogesterone acetate, noretitindrone, norethindrone acetate, norethindrone enanthate, 
desogestrel, levonorgestre!, lynestrenol, ethynodiol diacetate, norgestrel, norgestimate, norethynodrel, 
gestodene, drospire11one, trimegestone, levodesogestrel, gestodyne, nesterone, and etonogestrel. 

2 Use as claimed in claim 1, wherein the medicament is in the form of a vaginal gel, a 
vaginal suppository, a vaginal cream or a vaginal solid dosage form. 

3. Use as claimed in claim 1, wherein the medicament is formulated for administration 
by an intramuscular, oral, rectal, subcutaneous, vaginal, intraderma!, topical, intranasal, 
intraperitoneal, intramticu!a:r, intraventricula:r, intrathecal, intravaginal, or intravenous route. 

4. Use as claimed in any one of the preceding claims, wherein the progesterone 
comprises natural progesterone. 

5. Use as claimed in any one of claims l to 3, wherein the progesterone comprises a 
synthetic progesterone selected from 1 7-alpha-hydroxyprogesterone caproaie, or 
medroxyprogesterone acetate, or norethindrone, or norethindrone acetate, or norethindrone enanthate, 

20 or desogestrel, or levonorgestre!, or lynestrenol, or ethynodiol diacetate, or norgestrel, or 
norgestimate, or norethynodrel, or gestodene, or drospirenone, or trimegestone, or levodesogestrel, or 
gestodyne, or nesterone, or etonogestrel. 

6. Use as claimed in any one of the preceding claims, wherein the medicament is for 
daily administration. 

25 7. Use as claimed in any one of the preceding claims, wherein the medicament is for 
administration from the 18th to 22,., week of gestati 011 U11til the 3 7"' week of gestation. 

8. Use as claimed in claim 6, wherein the medicament is for administration over a 
period of from 14 to 19 weeks. 

30 
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9. Use as claimed in claim 6, wherein the medicament is for administration from the 16'h 

week of gestation until the 3 7th week of gestation. 

10. Use as claimed in claim 6, wherein the medicament is for administration over a 

period of21 weeks. 

5 11. Use as claimed in claim 6, wherein the medicament is for administration from the 

time of a positive pregnancy test until the 37'" week of gestation. 

12. Use as claimed in claim 6, wherein the medicament is for administration from the 2"' 

to the 4th week of gestation. 

13. Use as claimed in claim 6, wherein the medicament is for administration for 33 to 35 

10 weeks. 

15 

20 
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14. Use as claimed in claim 6, wherein the medicament is for administration depending 

on the gestational age at the beginning of treatment and the date of delivery. 

15. Use as claimed in any one of the preceding claims, wherein the medicament is 

fonnulated to deliver a dosage offrom 45 mg to 800 mg of the progesterone. 

16. Use as claimed in any one of the preceding claims, wherein the medicament is in the 

fonn of, or is contained in, a drug delivery system comprising the progesterone, a water-soluble, 

water-swellable cross-linked polycarboxylic acid polymer, and at least one adjuvant. 

17. Use as claimed in any one of the preceding claims, wherein the cervix of the pregnant 

woman has a length greater than 1.0 cm. 

18. Use as claimed in any one of the preceding claims, wherein the progesterone 

comprises both a natural progesterone and 17-alpha-hydroxyprogesterone. 
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19. Use as claimed in any one of the preceding claims, wherein the medicament is 
formulated to deliver a dose of 90 mg of the progesterone, and wherein the progesterone is a natural 
progesterone. 

20. Use as claimed in any one of the preceding claims, wherein the medicament is for use 
5 in improving neorumtl morl:iidity and mortalify in a preterm neonate expected by, or subsequently born 

10 

15 

to, the pregnant woman with a short cervix. 

21. Use as claimed in any one of the preceding claims, wherein the medicament is for 
administration in combination with one or more compounds for the treatment or prophylaxis of 
preterm birth. 

22. Use as claimed in any one of claims I to 20, wherein the medicament is for 
administration in combination with a clinical procedure for the treatment or prophylaxis of preterrn 
birth. 

23. Use as claimed in any one of claims I to 22, wherein the medicament is administered 
using a drug delivery device configured for iusertion into the vagina. 

24. Use according to claim 23, wherein the device is, or comprises, a cervical ring. 

25. Use of a progesterone in the manufactnre of a medicament for improving neonatal 
morbidity and mortality in a pretenn neonate in a woman with a short cervix of from 1.0 
cm to 3.0 cm, wherein the progesterone is used in an amount sufficient to minimize or delay further 
shortening of the cervix or to prolong gestation and wherein the progesterone is a natural 

20 progesterone or a synthetic progesterone selected from 17-alpha-hydroxyprogesterone caproate, 
medroxyprogesterone acetate, norethindrone, norethindrone acetate, norethindrone enanthate, 
desogestrel, levonorgestrel, lynestrenol, ethynodiol diacetate, norgestrel, norgestimate, norethynodrel, 
gestodene, drospirenone, trimegestone, levodesogestrel, gestodyne, nesterone, and etonogestrel. 

26. Use of a progesterone in the mannfacture of a medicament for treating or preventing 
25 the onset of preterm labour and subsequent preterm birth in a pregnant woman with a cervix length of 

from 1.0 cm to 3 .0 cm, wherein the medicament is in the form of a vaginal gel, a vaginal suppository, 
a vaginal cream or a vaginal solid dosage form and the medicament contaius about 45 mg to about 
800 mg of progesterone and wherein the progesterone is a natural progesterone or a synthetic 
progesterone selected from 17-alpha-hydroxyprogesterone caproate, medroxyprogesterone acetate, 

3 0 norethindrone, norethindrone acetate, norethindrone enanthate, desogestrel, levonorgestrel, 
lynestrenol, ethynodiol diacetate, norgestrel, norgestimate, norethynodrel, gestodene, drospirenone, 
trimegestone, levodesogestrel, gestodyne, nesterone, and etonogestrel. 


