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This disclosure generally relates to methods for reducing the 
risk of preterm birth in a pregnant human female patient that 
include subcutaneous administration of HPC . The disclosure 
relates in part to the discovery that subcutaneous adminis 
tration of HPC is actually feasible and can result in sufficient 
plasma levels of HPC in pregnant patients that can reduce 
the risk of preterm birth . 
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METHODS OF REDUCING RISK OF 
PRETERM BIRTH 

RELATED APPLICATIONS 

cause the buildup of scar tissue especially since the injection 
must be repeated weekly for up to 21 weeks . Further , 
intramuscular injections involve the risk of nerve injury , 
especially the risk of sciatic nerve injury from dorsogluteal 
intramuscular injections . There is a need for an alternative 
route of administration that may , for example , minimize pain 
and increase the likelihood of patient compliance . 

[ 0001 ] This application is a continuation of U.S. Ser . No. 
15 / 709,941 , filed Sep. 20 , 2017 , which is a continuation of 
U.S. Ser . No. 15 / 143,867 , filed on May 2 , 2016 , which 
claims priority to and the benefit of U.S. Ser . No. 62/155 , 
076 , filed Apr. 30 , 2015 and U.S.S.N , filed 62 / 250,189 filed 
Nov. 3 , 2015 , each of which is hereby incorporated by 
reference in its entirety . 

SUMMARY 

BACKGROUND 

[ 0002 ] Preterm delivery is a major health problem in the 
United States and worldwide . Preterm delivery is often 
defined as delivery before 37 completed weeks of gestation 
and has been reported to be the major determinant of infant 
mortality in developed countries . Preterm delivery is more 
common in the United States than in many other developed 
countries , and is predominantly responsible for the relatively 
high rate of infant mortality in the United States as compared 
to many other developed countries . Over the past two 
decades , the rate of preterm delivery in the United States has 
been reported to have increased from 9 % to 11 % . In addition 
to preterm delivery , various other pregnancy - related condi 
tions are major health problems in the United States and 
worldwide . These include , for example , the delivery of low 
birth weight neonates , delivery of small for gestational age 
neonates , pregnancy - related complications , fetal mortality , 
neonatal morbidity , neonatal mortality , infant morbidity , 
infant mortality , and childhood developmental delays . 
[ 0003 ] Preterm delivery and other pregnancy - related con 
ditions such as the delivery of low birth weight neonates 
and / or small for gestational age neonates have serious 
health , societal , and economic costs . For example , preterm 
delivery and the delivery of low birth weight neonates 
and / or small for gestational age neonates can lead to neo 
natal morbidity , longer stays in the neonatal intensive care 
unit , and a higher risk of long term morbidities including , for 
example , cerebral palsy , mental retardation , and learning 
disabilities . 
[ 0004 ] A number of risk factors for preterm delivery and 
other pregnancy - related conditions ( e.g. , previous preg 
nancy resulting in preterm delivery , previous delivery of low 
birth weight and / or small for gestational age neonates ) have 
been identified . For example , women who have had a 
previous spontaneous preterm delivery are at high risk for 
preterm delivery in subsequent pregnancies . Other risk fac 
tors for preterm delivery include : tobacco use during preg 
nancy ( e.g. , smoking ) ; infection ; multiple gestations ( twins , 
triplets , etc. ) ; alcohol use , abuse , or dependence during 
pregnancy ; substance use , abuse , or dependence during 
pregnancy ; poor nutrition during pregnancy ; stress , anxiety , 
and / or depression ; insufficient weight gain during preg 
nancy ; advanced maternal age ; African - American descent ; 
and low socio - economic status . Tobacco use or exposure , in 
particular smoking , during pregnancy is a significant risk 
factor for preterm delivery and other undesirable maternal , 
fetal , and neonatal outcomes . 
[ 0005 ] Intramuscular injection of steroids such as 17 - al 
pha - hydroxyprogesterone caproate ( “ 17 - HPC ” or “ HPC ” ) in 
the gluteus maximus have been used to reduce the risk of 
preterm birth , but such injections can be painful , and / or may 

[ 0006 ] This disclosure generally relates to methods for 
reducing the risk of preterm birth in a pregnant human 
female patient that include subcutaneous administration of 
HPC . The disclosure relates in part to the discovery that 
subcutaneous administration of HPC is actually feasible and 
can result in sufficient plasma levels of HPC in pregnant 
patients that can reduce the risk of preterm birth . 
[ 0007 ] For example , provided herein is a method of reduc 
ing the risk of preterm birth in a pregnant human female 
patient , comprising subcutaneously administering to said 
female human patient a dose of a pharmaceutically accept 
able viscous non - aqueous liquid formulation comprising 
hydroxyprogesterone caproate , wherein for example , the 
dose comprises about 187 mg to about 400 mg , about 200 to 
about 350 mg , or about 187 to about 350 mg of hydroxy 
progesterone caproate ( e.g. , the dose may be about 250 mg 
of hydroxyprogesterone caproate , or about 260 mg to about 
350 mg , or about 275 mg to about 350 mg of hydroxypro 
gesterone caproate ) , or e.g. , about 275 mg or about 300 mg . 
Such disclosed methods result , in some embodiments , in a 
pharmacologically active plasma concentration of HPC in 
the patient . 
[ 0008 ] Contemplated methods include subcutaneously 
administering disclosed doses and / or formulations into the 
upper anterior thigh or buttocks of the patient , into the upper 
arm of the patient , and / or into the abdomen of the patient . 
For example , a method of subcutaneously administering 
disclosed doses and / or formulation into the triceps area may 
provide more consistent results ( e.g. , plasma levels ) ( e.g. , 
less variability ) as compared to subcutaneously administer 
ing to other regions of the body . For example , in some 
embodiments , subcutaneous administration to the triceps 
area may produce higher blood levels than to administration 
to the thigh . 
[ 0009 ] Such contemplated methods may include adminis 
tering a dose about weekly , or every other week , for 
example , subcutaneously administering about weekly , 
beginning about 16 weeks or later of gestation . For example , 
provided methods may include subcutaneous administration 
of a disclosed dose effective such that the patient after 
administration has an AUCo- of about 90 % , 80 % , or 79 % or 
less , about 75 % or less , or about 74 % of an AUCO - t as 
compared to the AUCo - of a patient administered the same 
dosage amount of hydroxyprogesterone caproate intramus 
cularly , and / or upon subcutaneous administration , the 
patient may have a Cmar of about 120 % , 110 % , about 105 % , 
about 100 % , or about 90 % , 80 % , 79 % or less , about 70 % or 
less , or about 69 % of the Cmax as compared to the Cmax of 
patient administered the same dosage amount of hydroxy 
progesterone caproate intramuscularly . In other embodi 
ments , subcutaneous administration in upper arm may result 
in 10-20 % more volume as compared to intramuscular 
administration . 
[ 0010 ] For example , provided herein in some embodi 
ments , are methods wherein about 24 hours after subcuta 
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female patient beginning between about 16 weeks of ges 
tation , zero days , to about 21 weeks , six days of gestation , 
and continued until about 37 weeks of gestation or delivery , 
whichever occurs first . In some embodiments , a pregnant 
human female patient has a singleton pregnancy . For 
example , a pregnant human female patient who has a history 
of singleton spontaneous preterm birth . 
[ 0016 ] In another embodiment , disclosed methods may 
include subcutaneously administering a first dose of about 
260 mg to about 300 mg of hydroxyprogesterone caproate 
once or twice for a first week , and subcutaneously admin 
istering a second dose weekly of about 250 mg to about 260 
mg of hydroxyprogesterone caproate . For example , a dose 
may be administered as a first dose ( that e.g. , comprises 
about 250 to about 300 mg of hydroxyprogesterone 
caproate ) twice a week for the first 1 to 2 weeks , and 
administered weekly thereafter . 

BRIEF DESCRIPTION OF THE FIGURES 

neous administration of 275 mg or a 250 mg dose of 
hydroxyprogesterone caproate , the human female pregnant 
patient has a mean plasma concentration of about 3 to about 
5 ng / mL , or e.g. , about 5 to about 12 ng / mL ( e.g. , a mean of 
about 8 ng / mL ) e.g. , about 24 hours or at about 48 hours or 
after subcutaneous administration of a 250 mg dose of 
hydroxyprogesterone caproate , the patient has a 
plasma concentration of about 4 ng / mL hydroxyprogester 
one caproate . 
[ 0011 ] For example , provided herein , in some embodi 
ments , are disclosed methods of subcutaneous administra 
tion of about four consecutive doses , five consecutive doses , 
six consecutive doses , or more than six consecutive doses 
( e.g. , doses of compositions as disclosed herein ) , a human 
female pregnant patient achieves a mean plasma concentra 
tion of about 9 ng / mL or more of the hydroxyprogesterone 
caproate . 
[ 0012 ] Disclosed methods include subcutaneously admin 
istering a dose of a disclosed pharmaceutically acceptable 
viscous non - aqueous liquid formulation , which may have a 
volume of about 0.70 mL to about 2 mL , about 1.0 mL , 
about 1.1 mL , about 1.2 mL , about 1.3 mL , or about 1.4 mL , 
e.g. , a dose of the pharmaceutically acceptable viscous 
non - aqueous liquid formulation may have a volume of about 
1.1 mL to about 1.4 mL , about 1.1 mL to about 1.2 mL or 
about 1.3 mL to about 1.4 mL , about 1.1 to about 1.3 mL , 
or about 1.1 mL to about 1.6 mL , or about 1.4 mL . 
Contemplated doses include doses having a concentration of 
about 250 mg / mL of the hydroxyprogesterone caproate , or 
about 260 mg / mL to about 330 mg / mL . 
[ 0013 ] In another embodiment , a method of reducing the 
risk of preterm birth in a pregnant human female patient is 
provided , comprising : subcutaneously administering ( e.g. , 
into the upper anterior thigh or buttock , upper arm ( e.g. 
triceps area ) and / or abdomen ) to said female human patient 
a dose of about 1.0 to about 1.6 mL ( e.g. , about 1.2 to about 
1.4 mL , or about 1.3 to about 1.4 mL ) of a pharmaceutically 
acceptable viscous non - aqueous liquid formulation having a 
hydroxyprogesterone caproate concentration of about 250 
mg / mL . In another embodiment , contemplated methods 
comprise administering about 1.0 mL of a disclosed phar 
maceutically acceptable viscous non - aqueous liquid formu 
lation having a hydroxyprogesterone caproate concentration 
of about 260 mg / mL to about 330 mg / mL ( e.g. , about 270 to 
about 290 mg / mL or about 260 mg / mL to about 300 
mg / mL ) . 
[ 0014 ] Contemplated methods as disclosed herein may 
include subcutaneous administration to a female human 
patient of a pharmaceutically acceptable viscous non - aque 
ous liquid formulation that includes HPC ( e.g. , 17 - a 
hydroxyprogesterone caproate ) and also comprises a phar 
maceutically acceptable oil having a viscosity of about 
250-1000 cP at 25 ° C. In some embodiments , a contem 
plated formulation for use in the disclosed methods is a 
pharmaceutically acceptable viscous non - aqueous liquid 
formulation that consists essentially of hydroxyprogesterone 
caproate , castor oil and benzyl benzoate . In another embodi 
ment , a contemplated dose may have a concentration of 250 
mg / mL of hydroxyprogesterone caproate . In a different 
embodiment , a contemplated dose may have a concentration 
of about 260 mg / mL to about 310 mg / mL ( e.g. , about 270 to 
about 290 mg / mL ) . 
[ 0015 ] In some embodiments , disclosed methods include 
subcutaneously administering a dose to a pregnant human 

[ 0017 ] FIG . 1A and FIG . 1B depict the plasma concen 
tration of hydroxyprogesterone caproate after administra 
tion . FIG . 1A depicts a comparison of plasma concentration 
of hydroxyprogesterone caproate ( ng / mL ) over 144 hours 
after administration by IM or SQ injections of 250 mg 
hydroxyprogesterone caproate contained in 1 mL . FIG . 1B 
depicts a comparison of plasma concentration of hydroxy 
progesterone caproate ( ng / mL ) over 168 hours after admin 
istration by IM ( 1 mL , 250 mg HPC ) or SQ injections into 
upper arm ( triceps area ) ( 1.3 mL , 325 mg hydroxyproges 
terone caproate . 
[ 0018 ] FIG . 2 shows the geometric mean plasma concen 
trations of HPC after SC and IM — linear ( left panel ) and 
semi - logarithmic ( right panel ) . 
[ 0019 ] FIG . 3 shows the solubility of 17 - HPC in different 
benzyl benzoate ratios . 

DETAILED DESCRIPTION 

[ 0020 ] Described herein are methods for reducing the 
occurrence of preterm delivery and / or reducing the occur 
rence of other pregnancy - related conditions such as delivery 
of low birth weight neonates , delivery of small for gesta 
tional age neonates , pregnancy - related complications , fetal 
mortality , neonatal morbidity , neonatal mortality , infant 
morbidity , infant mortality , and childhood developmental 
delays in a human female patient ( e.g. , a human female 
patient pregnant with a singleton or with multiple fetuses ) . 
For example , methods disclosed herein are effective for 
reducing the occurrence of preterm delivery in a pregnant 
human female subject at risk for preterm delivery . Risk 
factors for preterm delivery and / or other pregnancy - related 
conditions include previous preterm delivery , exposure to 
tobacco smoke , exposure to tobacco smoke residue , use of 
smokeless tobacco , substance use or abuse or dependence , 
alcohol use or abuse or dependence , stress , anxiety , depres 
sion , poor nutritional status , insufficient weight gain during 
pregnancy , advanced maternal age , low socio - economic 
status , and combinations thereof . Advantageously , the meth 
ods disclosed herein include subcutaneous ( SQ ) administra 
tion of 17 - HPC and can provide effective treatment to 
pregnant human females at risk of e.g. a preterm delivery . 
SQ injections can be less painful , and / or can involve less 
risk of complications than IM injections . 
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[ 0021 ] A. Preterm Delivery 
[ 0022 ] As noted , preterm delivery is a major health prob 
lem in the U.S. and worldwide . Preterm delivery is often 
defined to include any delivery before 37 weeks or before 35 
weeks of gestation . The gestational age of an embryo or 
fetus may be calculated using ultrasound and / or from the 
date of the woman's last menstrual period or from 14 days 
before conception if the date of conception is known . For 
purposes of determining the effectiveness of the methods of 
the present invention , preterm delivery can be defined as any 
live birth occurring prior to 37 weeks of gestation , prior to 
36 weeks of gestation , or prior to 35 weeks of gestation . 
Since viability may occur for live births prior to 35 weeks of 
gestation , preterm delivery may also be defined as any live 
birth occurring between 20 and 36 weeks of gestation . 
[ 0023 ] B. Low Birth Weight / Small for Gestational Age 
Neonates 
[ 0024 ] Contemplated herein in part are methods of reduc 
ing the risk of delivering a low birth weight infant in a 
pregnant human female patient , comprising subcutaneously 
administering to the patient a dose of hydroxyprogesterone 
caproate as disclosed herein . Neonates having a relatively 
low birth weight and / or relatively small size are generally 
associated with a higher risk of various complications as 
compared to neonates having a weight and / or size within 
normal ranges , including an increased risk for neonatal 
morbidity and mortality , and infant morbidity and mortality . 
As used herein , the term “ low birth weight neonates ” 
encompasses low birth weight neonates ( neonates having a 
weight at birth of less than about 2500 g ( about 5.5 pounds ) ) , 
very low birth weight neonates ( neonates having a weight at 
birth of less than about 1500 g ( about 3.3 pounds ) ) , and 
extremely low birth weight neonates ( neonates having a 
weight at birth of less than about 1000 g ( about 2.2 pounds ) ) . 
A neonate is suitably classified as a small for gestational age 
neonate if his or her weight at birth is below the 10th 
percentile for gestational age , as measured according to the 
accepted standards published by Battaglia et al . , or if birth 
weight and / or length are at least 2 standard deviations ( SDs ) 
below the mean for gestational age , as described by Lee et 
al . See Battaglia et al . , A Practical Classification of New 
born Infants by Weight and Gestational Age , J. Pediatrics 
71 ( 2 ) : 159-63 ( August 1967 ) and Lee et al . , International 
Small for Gestational Age Advisory Board Consensus Devel 
opment Conference Statement : Management of Short Chil 
dren Born Small for Gestational Age , Apr. 24 - Oct . 1 , 2001 , 
Pediatrics 111 ( 6 Pt . 1 ) : 1253-61 ( June 2003 ) , both of which 
are incorporated by reference herein for all relevant pur 
poses . 
[ 0025 ] C. Pregnancy - Related Complications 
( 0026 ] Contemplated herein in an embodiment are meth 
ods of reducing the risk pregnancy related complications in 
a pregnant human female patient , comprising subcutane 
ously administering to the patient a dose of hydroxyproges 
terone caproate as disclosed herein . Pregnancy - related com 
plications contemplated include , for example , placental 
abruption , placenta previa , and hypertension - related disor 
ders ( e.g. , preeclampsia and eclampsia ) . These complica 
tions are generally known to contribute to preterm delivery , 
delivery of low birth weight neonates , etc. Thus , reducing 
the occurrence of these complications likewise reduces the 
occurrence of preterm delivery , delivery of low birth weight 
neonates , etc. 

[ 0027 ] D. Mortality 
[ 0028 ] Contemplated herein are methods of reducing the 
risk of neonatal mortality in a pregnant human female 
patient , comprising subcutaneously administering to the 
patient a dose of hydroxyprogesterone caproate as disclosed 
herein . Fetal mortality includes any death of a fetus at 20 
weeks of gestation or later or any death of a fetus weighing 
more than 500 g . Fetal mortality includes both antepartum 
deaths ( i.e. , deaths occurring before birth ) and intrapartum 
deaths ( i.e. , deaths occurring during labor and delivery ) . 
[ 0029 ] Neonatal mortality refers to the death of a live - born 
neonate within the first 28 days of life . Neonatal mortality 
includes both early neonatal mortality ( i.e. , death of a 
live - born neonate within the first seven days of life ) and late 
neonatal mortality ( i.e. , death of a live - born neonate after the 
first seven days of life but within the first 28 days of life ) . 
Together , fetal mortality and early neonatal mortality are 
often referred to as “ perinatal mortality . ” Thus , “ perinatal 
mortality ” refers to deaths occurring between 20 weeks of 
gestation and the end of the 7th day after delivery . Infant 
mortality includes deaths which occur after 28 days of life , 
but before one year . 
[ 0030 ] E. Morbidity and Developmental Delays 
[ 0031 ] Also contemplated herein are methods of reducing 
the risk of neonatal morbidity and / or development delays in 
a neonate that include subcutaneously administering to a 
pregnant human female patient a dose of hydroxyprogester 
one caproate as disclosed herein . Neonatal morbidity and 
infant morbidity refer to any disease , disorder , symptom , or 
other undesirable outcome occurring in a neonate or an 
infant , respectively . Developmental delays occur when chil 
dren have not yet reached expected developmental mile 
stones by the expected time period . Neonatal morbidity , 
infant morbidity , and childhood developmental delays 
encompass a number of conditions affecting neonates , 
infants , and / or children , including , but not limited to , tran 
sient tachypnea , respiratory distress syndrome , bronchopul 
monary dysplasia , a need for ventilatory support / mechanical 
ventilation , a need for supplemental oxygen , intraventricular 
hemorrhage , necrotizing enterocolitis , patent ductus arterio 
sus , retinopathy , sepsis , sudden infant death syndrome 
( SIDS ) , cerebral palsy , mental retardation , learning disabili 
ties , and behavioral disorders . Various additional diagnoses 
associated with neonatal morbidity , infant morbidity , and / or 
childhood developmental delays include anemia , arthritis , 
asthma , diabetes , diarrhea , colitis , ear infections , eczema , 
food or digestive allergies , hay fever , respiratory allergies , 
seizures , severe headaches or migraines , sickle cell disease , 
and stuttering and stammering . Other conditions include 
communication problems , problems with problem solving , 
attention or learning problems ( e.g. , attention - deficit hyper 
activity disorder ( ADHD ) ) , autism , problems carrying out 
activities and problems with coordination . 
II . Risk Factors 
[ 0032 ] An embodiment provided herein is a method of 
reducing the risk of preterm birth in a pregnant human 
female patient ( e.g. , a human female patient that has one or 
more risk factors ( e.g. , one or more previous preterm births 
and / or another risk factor as outlined below ) ) , comprising 
subcutaneously administering to the patient a dose of 
hydroxyprogesterone caproate as disclosed herein . A variety 
of risk factors that may be associated with the above - listed 
pregnancy - related conditions alone or in combination are 
detailed below . An exemplary risk factor is a patient that has 
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a history of singleton spontaneous preterm birth . Various 
risk factors listed below are in connection with exposure to 
tobacco ( e.g. , tobacco smoke or tobacco smoke residue ) . 
Other risk factors that may contribute to and / or cause one or 
more pregnancy - related conditions include substance use or 
abuse or dependence , alcohol use or abuse or dependence , 
stress , poor nutritional status , insufficient weight gain during 
pregnancy , advanced maternal age , low socio - economic 
status , and combinations thereof . Behaviors unfavorable to 
a subject's health such as smoking tend to cluster ( e.g. , 
women who smoke are also more likely to have poor diets ) . 
Thus , many women exhibit more than one risk factor for the 
pregnancy - related conditions , which may increase the risk 
of occurrence of the pregnancy - related conditions . For 
example , the occurrence of more than one of the following 
risk factors are commonly exhibited by a single subject : 
exposure to tobacco smoke , stress , poor nutritional status , 
low socio - economic status , alcohol use , abuse , or depen 
dence . Thus , in various preferred embodiments the methods 
of the present invention are directed to reducing the occur 
rence of one or more pregnancy - related conditions in a 
pregnant human female subject exhibiting at least one risk 
factor selected from the group consisting of exposure to 
tobacco smoke , stress , poor nutritional status , low socio 
economic status , alcohol use or abuse or dependence , and 
combinations thereof . 

[ 0033 ] A. Tobacco 
[ 0034 ] One significant risk factor for preterm delivery and 
the other pregnancy - related conditions is exposure of the 
pregnant human female to tobacco smoke during pregnancy . 
This exposure may occur in many forms . Exposure to 
tobacco smoke includes smoking of tobacco products by the 
pregnant human female subject herself , as well as passive 
smoking via the inhalation of smoke from tobacco products 
used by others ( commonly referred to as second - hand smoke 
or environmental tobacco smoke ) . In either case , the tobacco 
smoke may be smoke generated by the use of , for example , 
a cigarette , a cigar , or a pipe , or any other implement which 
generates smoke from tobacco . A primary means of expo 
sure of subjects to tobacco smoke in accordance with the 
present invention is smoking by the pregnant human female 
subject . 
[ 0035 ] Tobacco smoke residue typically contains nicotine , 
heavy metals , carcinogens , carbon monoxide , reactive oxy 
gen species , and other toxicants which can contribute to or 
cause one or more pregnancy - related complications . Expo 
sure to tobacco smoke residue or the use of smokeless 
tobacco may pose similar risks to the pregnant human 
female subject as exposure to tobacco smoke . Exposure to 
tobacco smoke residue includes exposure to toxicants which 
accumulate on environmental surfaces in areas wherein 
tobacco products have been smoked . Tobacco smoke residue 
is commonly referred to as “ third - hand smoke . ” Tobacco 
smoke residue can accumulate on virtually any environmen 
tal surface , including , but not limited to , hair , clothing , 
furniture , carpeting , and automobile upholstery . 
[ 0036 ] Use of smokeless tobacco is also a risk factor for 
the above - noted pregnancy - related conditions and includes 
use of any type of tobacco that is consumed other than by 
smoking . For instance , smokeless tobacco includes , but is 
not limited to , dipping tobacco , chewing tobacco , snuff , 
creamy snuff , snus , tobacco gum , dissolvable tobacco , topi 
cal tobacco paste , and tobacco water . 

[ 0037 ] B. Substance Use , Abuse , and / or Dependence 
[ 0038 ] Substance use , abuse , or dependence includes the 
use or abuse of , or the dependence on , drugs commonly 
referred to as “ street drugs ” ( e.g. , marijuana and cocaine ) 
and / or the use or abuse of , or the dependence on , prescrip 
tion drugs other than as directed by a physician . Substance 
use refers to use which is sufficient to result in a positive 
result on any test commonly used for screening for sub 
stance use including , for example , blood tests , urine tests , 
etc. Substance abuse and substance dependence are suitably 
diagnosed according to the diagnostic criteria well known to 
those skilled in the art , such as those set forth in the 
Diagnostic and Statistical Manual of Mental Disorders 
( American Psychiatric Association , 4th ed . , text revision ) 
( DSM - IV - TR ) , which is incorporated by reference herein for 
all relevant purposes . Substance use , abuse , or dependence 
may suitably refer to the use or abuse of , or the dependence 
on , for example , opioids , depressants , hallucinogens , stimu 
lants , hypnotics , analgesics , inhalants , sedatives , anxiolyt 
ics , or combinations thereof . For instance , substance use , 
abuse , or dependence may include , but is not limited to , the 
use or abuse of , or the dependence on , marijuana , cocaine , 
heroin , methamphetamine , anabolic steroids , 3,4 - methyl 
enedioxymethamphetamine ( MDMA ( ecstasy ) ) , psilocybin , 
psilocin , lysergic acid diethylamide ( LSD ) , morphine , oxy 
codone , phencyclidine ( also referred to as phenylcyclohex 
ylpiperidine or PCP ) . 
[ 0039 ] C. Alcohol Use , Abuse , and / or Dependence 
[ 0040 ] Alcohol use , abuse , or dependence generally 
includes the use or abuse of , or the dependence on , any 
alcohol - containing product , such as beer , wine , or liquor . 
Alcohol use may specifically refer to confirmed use of 
alcohol during pregnancy . High risk alcohol use during 
pregnancy is defined as confirmed use of alcohol sufficient 
to produce high blood alcohol levels ( 100 mg / dL or greater ) 
delivered at least weekly in early pregnancy . Alcohol abuse 
and alcohol dependency are suitably diagnosed according to 
the diagnostic criteria well known to those skilled in the art , 
such as those set forth in the Diagnostic and Statistical 
Manual of Mental Disorders , which is incorporated by 
reference herein for all relevant purposes . 
[ 0041 ] D. Stress / Anxiety / Depression 
[ 0042 ] Experiencing relatively high stress levels may put 
pregnant women at an increased risk for one or more of the 
above - noted pregnancy - related conditions . Stress levels are 
suitably measured by a method well known to one skilled in 
the art , for example , by psychometric scales including the 
stress component of the Abbreviated Scale for the Assess 
ment of Psychosocial Status in Pregnancy tool , the Stressful 
Life Events scale ( part of the CDC's Pregnancy Risk Assess 
ment and Monitoring System ( PRAMS ) ) and the Modified 
Life Experiences Survey . A stress level exceeding the pre 
defined values for one of these scales would generally be 
considered to increase the risk for the pregnancy - related 
conditions discussed above . Stress may be caused , for 
example , by life events such as divorce , illness , injury , job 
loss , or the like . 
[ 0043 ] In addition , women who have been diagnosed with 
anxiety and / or depression according to the standards gener 
ally used by medical professionals ( e.g. , those set forth in the 
Diagnostic and Statistical Manual of Mental Disorders , 
which is incorporated by reference herein for all relevant 
purposes ) may also be at increased risk for the pregnancy 
related conditions discussed above . 
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progesterone include esters of 17 - alpha - hydroxyprogester 
one , and in particular 17 - alpha - hydroxyprogesterone 
caproate ( 17 - HPC ) , which has been approved for human use 
by the United States Food and Drug Administration ( FDA ) . 
Other esters of 17 - alpha - hydroxyprogesterone may also 
suitably be used . In accordance with various embodiments , 
contemplated methods include subcutaneous administration 
of a pharmaceutical composition that comprises 17 - HPC . 
IV . Administration 

[ 0044 ] E. Nutritional Status 
[ 0045 ] Poor nutritional status may put a pregnant human 
female at an increased for the one or more of the above 
noted pregnancy - related conditions . Nutritional status may 
be assessed by weight gain during pregnancy based on 
pre - pregnancy body mass index ( BMI ) according to the 
Institute of Medicine recommendations . See Institute of 
Medicine , Weight Gain During Pregnancy : Reexamining the 
Guidelines ( 2009 ) , which is incorporated by reference 
herein for all relevant purposes . For example , a pregnant 
human female subject will generally be considered to have 
a poor nutritional status if weight gain during pregnancy is 
insufficient according to these guidelines . 
[ 0046 ] F. Weight Gain 
[ 0047 ] A pregnant human female subject is considered to 
have gained insufficient weight during pregnancy if the 
subject had a pre - pregnancy BMI of less than about 18.5 
kg / m2 and total weight gain was less than about 12.7 kg ( i.e. , 
less than about 28 lbs ) , had a pre - pregnancy BMI of from 
about 18.5 to about 24.9 kg / m² and total weight gain was 
less than about 11.3 kg ( i.e. less than about 25 lbs ) , had a 
pre - pregnancy BMI of about 25.0 to about 29.9 kg / m² and 
total weight gain was less than about 6.8 kg ( i.e. , less than 
about 15 lbs ) , or had a pre - pregnancy BMI of at least about 
30.0 kg / m² and total weight gain was less than about 5.0 kg 
( i.e. , less than about 11 lbs ) . Additionally or alternatively , a 
pregnant human female subject in the second or third 
trimester is considered to have gained insufficient weight 
during pregnancy if the subject had a pre - pregnancy BMI of 
less than about 18.5 kg / m² and total weight gain during the 
second and third trimesters was less than about 0.45 kg / week 
( i.e. , less than about 1 lb / week ) , had a pre - pregnancy BMI 
of from about 18.5 to about 24.9 kg / m² and total weight gain 
during the second and third trimesters was less than about 
0.36 kg / week ( i.e. , less than about 0.8 lbs / week ) , had a 
pre - pregnancy BMI of from about 25.0 to about 29.9 kg / m² 
and total weight gain during the second and third trimesters 
was less than about 0.23 kg / week ( i.e. , less than about 0.5 
lbs / week ) , or had a pre - pregnancy BMI of at least about 30.0 
kg / m² and total weight gain during the second and third 
trimesters was less than about 0.18 kg / week ( i.e. , less than 
about 0.4 lbs / week ) . 
[ 0048 ] G. Maternal Age 
[ 0049 ] Generally , as maternal age increases so too does the 
risk of occurrence of preterm delivery and / or one or more 
other pregnancy - related conditions . By advanced maternal 
age , it is meant that the pregnant human female subject is at 
least 35 years of age at the time of delivery . 
[ 0050 ] H. Socio - Economic Status 
[ 0051 ] A pregnant human female subject is suitably con 
sidered to have a low socio - economic status if the pregnant 
human female subject's family and / or household income is 
at or below the federal poverty level or if the pregnant 
human female subject is eligible for the Medicaid program 

[ 0053 ] Contemplated treatments of a pregnant human 
female subject with a steroid hormone typically begins 
during the first or second trimester of pregnancy ( i.e. , during 
weeks 1-27 of gestation ) and continues until relatively late 
in the third trimester or until delivery , whichever occurs first . 
However , it is anticipated that the benefits of the disclosed 
methods will still be realized even if steroid hormone 
treatment is not initiated until the third trimester . Thus , for 
example , treatment with a steroid hormone is typically 
initiated at between 1 week and about 35 weeks of gestation 
and continues until about 37 weeks of gestation , or delivery , 
whichever occurs first . Alternatively , the steroid hormone 
treatment is suitably initiated at between about 12 weeks and 
about 30 weeks of gestation and continues until about 36 
weeks of gestation , or delivery , whichever occurs first . In 
some methods of treatment , the steroid hormone treatment is 
initiated at between about 16 weeks , zero days , to about 21 
weeks ( or 20 weeks , six days of gestation , or in another 
embodiment , initiated at about 25 weeks ) and continues 
until about 36 weeks or 37 weeks of gestation , or until 
delivery of an infant , whichever occurs first . In an embodi 
ment , disclosed methods of treatment , including treatment 
with a steroid hormone , is initiated during the second or 
third trimester . Thus , in accordance with various disclosed 
methods of treatment , subcutaneous treatment with a steroid 
hormone ( e.g. , 17 - HPC ) is initiated at 13 weeks of gestation 
or later ( e.g. , at or around 28 weeks of gestation or later ) . 
[ 0054 ] Disclosed methods include subcutaneous adminis 
tration of a steroid hormone , e.g. , 17 - alpha - hydroxyproges 
terone caproate ( 17 - HPC ) . For example , contemplated 
methods may include administration of a viscous non 
aqueous liquid formulation comprising 17 - HPC ; for 
example a viscous non - aqueous liquid formulation compris 
ing 17 - HPC and a pharmaceutically acceptable oil ( e.g. , 
castor oil ) . In an embodiment , a method of treating a 
pregnant human female patient in need of reducing the risk 
of preterm birth is provided comprising subcutaneously 
administering a formulation comprising 17 - HPC and a mix 
ture of non - aqueous solvents such as benzyl benzoate and 
castor oil . Contemplated formulations may optionally addi 
tionally include benzyl alcohol . 
[ 0055 ] Contemplated methods as disclosed herein may 
include subcutaneous administration of a disclosed compo 
sition into e.g. , the upper anterior thigh , buttocks , upper arm 
( e.g. , triceps area ) , or abdomen of the patient . 
[ 0056 ] In various methods of treatment , a disclosed phar 
maceutical composition is administered at an interval of 
once a week or exceeding once per week , for example , 
administered about weekly beginning about 16 weeks of 
gestation ( e.g. , beginning between about 16 weeks , zero 
days and about 20 weeks , six days of gestation ) , until about 
37 weeks of gestation or until delivery . For example , the 
pharmaceutical composition may be administered once 
every other week , once monthly , once every two months , or 

III . Steroid Hormones 

[ 0052 ] The methods disclosed herein for reducing the 
occurrence of preterm delivery and / or one or more other 
pregnancy - related conditions comprise subcutaneous 
administration of a pharmaceutical composition comprising 
a steroid hormone . For example , a contemplated progestin 
for use in the methods disclosed herein is 17 - alpha - hydroxy 
progesterone or a pharmacologically active derivative or 
analog thereof . Suitable derivatives of 17 - alpha - hydroxy 
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once every three months . In various other embodiments , the 
pharmaceutical composition is administered about once 
weekly , or at an interval of less than one week ( e.g. , daily or 
every other day ) . 
[ 0057 ] In one embodiment , contemplated methods include 
subcutaneously administering a pharmaceutical composition 
comprising 17 - HPC to a pregnant human female subject on 
a weekly basis , or more than once a week basis , e.g. 
subcutaneously administering 17 - HPC every 7 days , every 8 
days , every 9 days , every 10 days , every 11 days , every 12 
days , every 13 days , or every other week . For example , 
contemplated methods include administering a disclosed 
pharmaceutical composition that includes 17 - HPC and an 
oil , e.g. castor oil , on an about weekly , or a more - than - once 
a - week basis . 
[ 0058 ] Disclosed methods include subcutaneous adminis 
tration of 17 - HPC , wherein upon subcutaneous administra 
tion of one , two , three or more doses ( e.g. , on a weekly 
basis ) the patient has an AUC -4 of about 90 % , 80 % , 79 % or 
less , about 75 % or less , or about 74 % ( e.g. about 79 % to 
about 74 % ) as compared to the AUCO - t of a patient admin 
istered the same dosage amount of hydroxyprogesterone 
caproate intramuscularly . Contemplated methods include 
subcutaneous administration of 17 - HPC , wherein upon sub 
cutaneous administration of one , two , three or more doses 
( e.g. , on a weekly basis ) the patient has a Cmax of about 
120 % , about 110 % , about 100 % , or , about 90 % . 80 % , 79 % 
or less , about 70 % or less or about 69 % ( e.g. , 79 % to 69 % 
or less of the Cmax ) as compared to the Cmax of patient 
administered the same dosage amount of hydroxyprogester 
one caproate intramuscularly . 
[ 0059 ] Subcutaneous administration contemplated herein 
provides for efficacious plasma levels of 17 - HPC in patients . 
For example , 24 hours after subcutaneous administration of 
a 250 mg dose of hydroxyprogesterone caproate to a patient 
as contemplated by methods disclosed herein , the patient has 
a mean plasma concentration of about 3 to about 5 ng / mL , 
or about 5-12 ng / mL ( e.g. , about 7-8 ng / mL ) e.g. , 24 hours 
or 48 hours after subcutaneous administration of a 250 mg 
dose of hydroxyprogesterone caproate . For example , after 
administration of a 250 mg dose the patient may have has a 
mean plasma concentration of about 8 ng / mL hydroxypro 
gesterone caproate . 
[ 0060 ] Subcutaneous administration contemplated herein 
may provide for efficacious plasma levels of 17 - HPC in 
patients after one or more consecutive doses , for example , 
after subcutaneous administration of about four consecutive 
doses , five consecutive doses , six consecutive doses or more 
than six consecutive doses as disclosed by methods 
described herein , the patient achieves a mean plasma con 
centration of about 8 or 9 ng / mL or more of the hydroxy 
progesterone caproate . 
[ 0061 ] Pharmaceutical compositions contemplated by 
methods disclosed herein may include about 100 milligrams 
( mg ) to about 3000 mg of 17 - HPC . For example , contem 
plated methods include administering a pharmaceutical 
composition that includes 17 - HPC and an oil , e.g. castor oil , 
on a once - monthly basis . Such pharmaceutical compositions 
may include at least about 100 mg of 17 - HPC , at least about 
200 mg of 17 - HPC , at least about 300 mg of 17 - HPC , at least 
about 400 mg of 17 - HPC , at least about 500 mg of 17 - HPC , 
at least about 750 mg of 17 - HPC , at least about 1000 mg of 
17 - HPC , at least about 1500 mg of 17 - HPC , at least about 
2000 mg of 17 - HPC , or at least about 2500 mg of 17 - HPC . 

In accordance with this and various other embodiments , 
such pharmaceutical compositions may further include less 
than about 3000 mg of 17 - HPC , less than about 2500 mg of 
17 - HPC , less than about 2000 mg of 17 - HPC , less than 
about 1500 mg of 17 - HPC , less than about 1000 mg of 
17 - HPC , less than about 500 mg of 17 - HPC , or less than 
about 250 mg of 17 - HPC . 
[ 0062 ] For example , contemplated compositions for sub 
cutaneous administration as disclosed herein may include 
compositions having 17 - HPC solubilized with a mixture that 
includes benzyl benzoate and an oil such as castor oil , e.g. , 
solubilized with a mixture having about 53 to about 88 
weight percent benzyl benzoate , about 69 to about 88 weight 
percent benzyl benzoate , or about 63 to about 76 weight 
percent benzyl benzoate with the remainder castor oil ( and 
optionally benzyl alcohol ) . Contemplated compositions may 
include about 21 to about 34 ( e.g. , about 22 to about 30 ) 
weight percent 17 - HPC , and an oil such as castor oil , and 
optionally about 1 to 2 weight percent benzyl alcohol . A 
contemplated unit dose for example , may have about 1.1 to 
about 1.3 mg / mL or about 1.0 to about 1.2 mg / mL of 
17 - HPC . 
[ 0063 ] In another embodiment , contemplated methods 
include subcutaneously administering a pharmaceutical 
composition comprising 17 - HPC to a pregnant human 
female subject on a once - weekly basis . For example , con 
templated methods include administering a pharmaceutical 
composition that includes 17 - HPC and an oil , e.g. castor oil , 
on a once - weekly basis . Such pharmaceutical compositions 
may include at least about 50 mg of 17 - HPC , at least about 
75 mg of 17 - HPC , at least about 100 mg of 17 - HPC , at least 
about 150 mg of 17 - HPC , at least about 200 mg of 17 - HPC , 
at least about 250 mg of 17 - HPC ( e.g. , about 260 mg to 
about 390 mg , e.g. about 260 to about 340 mg , or e.g. , 280 
mg to about 360 mg or 290 mg to about 380 mg ) , at least 
about 500 mg of 17 - HPC , at least about 750 mg of 17 - HPC , 
or at least about 1000 mg of 17 - HPC . In accordance with this 
and various other embodiments , such pharmaceutical com 
positions may further include less than about 1600 mg of 
17 - HPC , less than about 1500 mg of 17 - HPC , less than 
about 1250 mg of 17 - HPC , less than about 1000 mg of 
17 - HPC , less than about 800 mg of 17 - HPC , less than about 
500 mg of 17 - HPC , or less than about 350 mg 17 - HPC . For 
example , a contemplated method includes subcutaneously 
administering a pharmaceutical composition comprising 
17 - HPC to a pregnant human female subject on a once 
weekly basis , said pharmaceutical composition suitably 
including from about 50 mg to about 1600 mg of 17 - HPC , 
from about 100 mg to about 800 mg of 17 - HPC , or about 
260 to about 350 mg , or about 250 mg 17 - HPC . 
[ 0064 ] For example , contemplated methods may include 
subcutaneously administering a dose of a disclosed pharma 
ceutically acceptable viscous non - aqueous liquid formula 
tion having about 187 mg to about 400 mg 17 - HPC , where 
the dose has a volume of about 0.70 mL to about 2 mL , about 
1.0 mL , about 1.1 mL , about 1.2 mL , about 1.3 mL , or about 
1.4 mL , e.g. , a volume of about 1.1 mL to about 1.4 mL , 
about 1.3 mL to about 1.4 mL , about 1.1 mL to about 1.6 
mL , about 1.1 to about 1.3 mL , about 1.1 to about 1.2 mL , 
or about 1.4 mL . 
[ 0065 ] Contemplated herein are methods that include sub 
cutaneous administration of about 1.1 mL to about 1.4 mL 
( or e.g. 1.0 to 1.2 mL , e.g. , 1.1 to 1.2 mL ) of a pharmaceu 
tically acceptable viscous non - aqueous liquid formulation 
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composition to a pregnant female subject , said pharmaceu 
tical composition comprising 17 - HPC and a viscous oil e.g. 
with a 250-1000 cP at 25 ° C. In an embodiment , methods 
disclosed herein include subcutaneous administration of an 
essentially preservative free pharmaceutical composition 
that includes 17 - HPC and castor oil . For example , methods 
disclosed herein include subcutaneous administration of a 
pharmaceutical composition that consists essentially of 
17 - HPC , castor oil , and benzyl benzoate . 
V. Pain Measurement 

having a concentration of about 250 mg / mL of hydroxypro 
gesterone caproate , or about 260 mg / mL to about 290 
mg / mL of 17 - HPC . 
[ 0066 ] In still another embodiment , contemplated meth 
ods include subcutaneously administering to a pregnant 
human female subject a first pharmaceutical composition 
comprising 17 - HPC on a once- or twice - weekly basis for 1 
to 2 weeks , followed by a second pharmaceutical composi 
tion comprising 17 - HPC on a once - weekly basis for the 
remainder of the treatment . In this embodiment , it is con 
templated that oth the first and second pharmaceutical 
compositions will include 17 - HPC and an oil , e.g. castor oil , 
and that the first pharmaceutical composition will include an 
equal or greater amount of 17 - HPC than the second phar 
maceutical composition . Said first pharmaceutical compo 
sitions may include at least about 25 mg of 17 - HPC , at least 
about 50 mg of 17 - HPC , at least about 100 mg of 17 - HPC , 
at least about 250 mg of 17 - HPC , at least about 500 mg of 
17 - HPC , at least about 750 mg of 17 - HPC , at least about 
1000 mg of 17 - HPC , at least about 1500 mg of 17 - HPC . 
Said second pharmaceutical compositions may include at 
least about 25 mg of 17 - HPC , at least about 50 mg of 
17 - HPC , at least about 100 mg of 17 - HPC , at least about 250 
mg of 17 - HPC , at least about 500 mg of 17 - HPC , at least 
about 750 mg of 17 - HPC , at least about 1000 mg of 17 - HPC , 
at least about 1500 mg of 17 - HPC , for example , wherein the 
first pharmaceutical composition contains an equal or 
greater amount of 17 - HPC than the second pharmaceutical 
composition . In accordance with this and various other 
embodiments , said first pharmaceutical composition may 
include less than about 1600 mg 17 - HPC , less than about 
less than about 1250 mg of 17 - HPC , less than about 1000 mg 
of 17 - HPC , less than about 800 mg of 17 - HPC , less than 
about 500 mg of 17 - HPC , or less than about 350 mg 
17 - HPC . Similarly , said second pharmaceutical composition 
may include less than about 1600 mg 17 - HPC , less than 
about 1250 mg of 17 - HPC , less than about 1000 mg of 
17 - HPC , less than about 800 mg of 17 - HPC , less than about 
500 mg of 17 - HPC , or less than about 350 mg 17 - HPC , 
wherein the first pharmaceutical composition contains an 
equal or greater amount of 17 - HPC than the second phar 
maceutical composition . For example , a contemplated 
method includes subcutaneously administering to a pregnant 
human female subject , a first pharmaceutical composition 
comprising 17 - HPC , once- or twice - weekly for one to two 
weeks , followed by a second pharmaceutical composition 
comprising 17 - HPC once - weekly for the remainder of the 
treatment . The first pharmaceutical composition may 
include from about 50 mg to about 1600 mg of 17 - HPC , 
from about 100 mg to about 800 mg of 17 - HPC , or about 
250 mg 17 - HPC . The second pharmaceutical composition 
may include from about 50 mg to about 1600 mg of 17 - HPC , 
from about 100 mg to about 800 mg of 17 - HPC , or about 
250 mg 17 - HPC wherein the first pharmaceutical composi 
tion contains an equal or greater amount of 17 - HPC than the 
second pharmaceutical composition . 
[ 0067 ] Generally , along with the contemplated steroid 
hormone ( s ) , e.g. , 17 - HPC , disclosed methods include a 
pharmaceutical composition that additionally contains one 
or more pharmaceutically acceptable excipients . For 
example , provided herein is a pharmaceutically acceptable 
viscous non - aqueous liquid formulation that includes 
17 - HPC . For example , the pharmaceutical composition may 
contain one or more diluents , one or more carriers , one or 
more solvents , one or more viscosity enhancement agents , 
one or more buffers , one or more preservatives , one or more 
dyes , one or more absorption enhancers , and / or one or more biodegradable polymers . For example , contemplated meth 
ods include subcutaneously administering a pharmaceutical 

[ 0068 ] In an embodiment , disclosed methods that include 
subcutaneous administration may provide significant pain 
reduction for the patient being treating , as compared for 
example to IM administration of 17 - HPC . Subcutaneous 
administration allows for use of shorter needles ( e.g. , 1/2 " vs 
1.5 " ) and narrower gauge needles ( 27G vs 21G ) . Pain may 
be measured in any of several ways that will be readily 
apparently to one of skill in the art . For example , pain may 
be measured using a Visual Analog Scale ( VAS ) , wherein 
patients are presented with a horizontal line 100 mm long , 
representing the pain scale from no pain at one end , to worst 
possible pain on the other . Patients mark the scale with a 
vertical line intersecting the horizontal line at the point they 
believe indicates their level of pain . The distance from 0 to 
the patient's indicated line is measured in millimeters , which 
gives a numerical indication of the patient's indicated pain 
level from 0 to 100 . 
[ 0069 ] Alternatively , pain can be using a Numerical Rat 
ing Scale ( NRS - 11 ) an 11 - point scale for patient self 
reporting of pain . In the NRS - 11 , a pain rating of O indicates 
no pain , 1-3 indicate mild pain ( pain which is nagging , 
annoying , but interferes little with activities of daily living 
( ADLs ) , 4-6 indicate moderate pain ( pain which interferes 
significantly with ADLs ) , and 7-10 indicate sever pain ( pain 
which is disabling , and renders the patient unable to perform 
ADLs ) . 

EXAMPLES 

[ 0070 ] The examples which follow are intended in no way 
to limit the scope of this invention but are provided to 
illustrate aspects of the disclosed methods . Many other 
embodiments of this invention will be apparent to one 
skilled in the art . 

Example 1 

[ 0071 ] An open - label , randomized , single - dose , two - pe 
riod , two - treatment , four - sequence , crossover study was 
conducted to compare equal 250 mg doses of 17 - HPC 
injections , 250 mg / ml given as either a 1 mL deep IM 
injection to the upper outer quadrant of the gluteus maximus 
or a 1 mL SQ injection to the upper anterior thigh . The study 
was conducted with 12 healthy , non - tobacco using post 
menopausal adult women . The subjects were given the SQ 
injection in one study period and the IM injection in the 
other study period according to the four - sequence random 
ization schedule . Blood was taken at 4 , 24 , 48 , 72 , 96 , 120 
and 144 - hours post - treatment , and plasma concentrations of 
17 - HPC were measured . The interval between doses was 21 
days . The analytical data were used to estimate the pharma 
cokinetic parameters AUCO , Cmax , and Tmax 
[ 0072 ] SQ injections of 17 - HPC resulted in an average 
AUCO - t value of 458.5 ng.hr/mL , and average Cmax value of 
4.202 ng / mL . IM injections of 17 - HPC resulted in an 
average AUC0-4 value of 620.9 ng.hr/mL , and average C , 
value of 6.144 ng / mL . Cmax for SQ injections of 17 - HPC 
was 68.39 % Cmax for IM injections of 17 - HPC . AUC0-4 for 

??? 
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SQ injections of 17 - HPC was 73.85 % AUCO - 4 for IM injec 
tions of 17 - HPC . These results are reported in Table 1 , and 
summarized in FIG . 1A . 

administration through the use of a standardized script , as 
well as a review of written patient instructions . ) The sub 
cutaneously administered a dose of 17 - HPC by medical staff 

# 

Datasets 

LS 
Geometric 
Mean 

LSGM 
Ratio 
( % ) 

Contrast 
( # subjects ) 

90 % Confidence 
Interval ( % ) 

P - value 
ISCV ( % ) Period 

P - value 
Sequence Parameter Trt 

12 458.5 73.85 58.87-92.63 31.4 0.0004 0.7580 A vs B 
12 ) = 

12 620.9 

AUCO 
( ng · hr / mL ) ( SQ ) 

B 

( IM ) 
???? A 
( ng / mL ) ( SQ ) 

B 
( IM ) 

12 4.202 68.39 55.80-83.81 28.0 0.0005 0.6284 A vs B 
( n = 12 ) 

12 6.144 

* Based on date in which concentrations less than the LLOQ of 0.25 ng / mL are set to O. 

Table 1. Summary of Results of Study Comparing 
Hydroxyprogesterone Caproate Plasma Concentrations 
After IM and SQ Injections 
[ 0073 ] FIG . 1B shows comparative results of administra 
tion of plasma concentration of hydroxyprogesterone 
caproate ( ng / mL ) over 168 hours after administration by IM 
( 1 mL dose , 250 mg HPC ) or SQ injections into upper arm 
( triceps area ) ( 1.3 mL dose , 325 mg hydroxyprogesterone 
caproate . 

Example 2 
[ 0074 ] An open - label , randomized , single - dose , two - pe 
riod , two - treatment , four - sequence , crossover study is con 
ducted to compare : A ) 17 - HPC 250 mg / ml given as a 1 mL 
deep IM injection to the upper outer quadrant of the gluteus 
maximus , B ) 1 mL SQ 17 - HPC 250 mg / ml injection to the 
upper anterior thigh , C ) 17 - HPC 250 mg / ml 1 mL SQ 
17 - HPC 250 mg / ml injection to the upper arm ( e.g. , triceps 
area ) , and D ) 17 - HPC 250 mg / ml 1.5 mL SQ 17 - HPC 250 
mg / ml injection to the upper anterior thigh . The study is 
conducted with 72 healthy , non - tobacco using postmeno 
pausal adult women , 18 per group . Blood taken pre - dose 
and at 2 , 4 , 8 , 10 , 12 , 18 , 24 , 48 , 72 , and 120 - hours 
post - treatment and 10 , 14 , 21 , 28 , 35 days post - treatment , 
and plasma concentrations of 17 - HPC were measured . The 
interval between doses was 21 days . The analytical data are 
used to estimate the pharmacokinetic parameters AUC0 - t 
Cmax , and T. 

is into the upper triceps area , and / or the anterior abdominal 
wall , and site personnel conduct and / or observe the proce 
dure . 

[ 0076 ] After injection , patients in groups A and B rate any 
pain at the injection site with a visual analog scale ( VAS ) , ( 0 
mm = no pain , 100 mm = worst possible pain ) . Patients in 
Group B complete an ease - of - use questionnaire , which 
contains 5 statements that assess the device and the stan 
dardized patient training for ease of use by the patient . 
[ 0077 ] Secondary end points include ease - of - use question 
naire scores regarding the device , ease - of - use and training 
confirmation questionnaire scores regarding written patient 
instructions and SQ self - administration training , assessment 
of essential tasks questionnaire scores , self - reported VAS 
scores for pain at the injection site , and injection - site assess 
ment numeric grades . Injection sites are assessed predose 
and at 2 , 4 , 8 , 12 , 18 , and 24 hours postdose . The area around 
the injection site is evaluated for visual signs such as 
urticaria , swelling , and bruising , and severity is graded on a 
scale of O = none , 1 = very slight / barely perceptible , 2 = obvi 
ous , but well defined , 3 = moderate to severe , and 4 = severe . 
[ 0078 ] All patients have blood drawn prior to administra 
tion of 17 - HPC , and at 2 , 4 , 8 , 12 , 18 and 24 hours post dose , 
and again at approximately the same time as dosing on days 
2-7 , 14 , 21 , and 28. Plasma levels of 17 - HPC are measured 
and the analytical data are used to estimate the pharmacoki 
netic parameters AUCO - , Cmax , and Tmax through 42 days to 
assess full profile from absorption through elimination . FIG . 
2 shows the geometric mean plasma concentrations of HPC 
after SC and IM - linear ( left panel ) and semi - logarithmic 
right panel . 
[ 0079 ] Adverse events and medical and surgical history 
are coded to system organ class and preferred term using the 
Medical Dictionary for Regulatory Activities version 14.1 . 
An adverse event is considered to be a treatment - emergent 
adverse event if it starts on or after administration . Vital 
signs ( including heart rate , respiratory rate , and blood pres 
sure ) are measured at screening and at 2 , 4 , 8 , 12 , 18 and 24 
hours post dose . 
[ 0080 ] Table 2 shows results summary of pharmacokinetic 
parameters for HPC after SC administration 1.1 mL ( 275 
mg ) or 1.2 mL ( 300 mg ) in the triceps area of the arm and 
IM administration of 1.0 mL ( 250 mg ) in the gluteus 
maximus to healthy postmenopausal female adult subjects . 

??? " 

Example 3 
[ 0075 ] A randomized study is conducted to compare the 
bioavailability and injection site pain when 17 - HPC , 250 
mg / mL , is administered as a single 1.0 mL IM injection ( 250 
mg ) in the gluteus maximus or a 1.1 ( 275 mg ) or 1.2 mL ( 300 
mg ) SQ injection in the triceps area of healthy post - meno 
pausal women . Patients are randomized into two groups by 
route of administration . Group A receives a 1.0 mL IM 
injection of 17 - HPC into the upper outer quadrant of the 
gluteus maximus . Group B receives a 1.1 or 1.2 mL SC 
injection into the upper outer thigh or arm ( triceps area ) . 
Patient reported outcomes of injection site pain are collected 
to assess the safety and usability of SQ administration , either 
by medical staff or for self - administration of 17 - HPC . ( Pa 
tients in Group B can receive a standardized SQ self 
administration training from nursing staff that involves 
verbal instructions and a demonstration of proper use of SQ 
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TABLE 2 

SC IM 

Parameter * ( 1.1 mL ) ( 1.2 mL ) ( 1.0 mL ) 
Cmax ( ng / mL ) 
Tmax ( hr ) 

AUC ( 0-1 ) ( hròng / mL ) 
AUC ( inf ) ( h?ng / mL ) 
Oz ( 1 / hr ) 
t1 / 2 ( hr ) 

8.74 ( 36.3 ) [ 17 ] 
24.0 [ 17 ] 

( 18.0-168 ) 
2,773 ( 22.6 ) [ 17 ] 
2,935 ( 22.6 ) [ 17 ] 

0.0031 ( 26.8 ) [ 17 ] 
223 ( 26.8 ) [ 17 ] 

8.13 ( 37.5 ) [ 16 ] 
48.0 [ 16 ] 

( 24.0-264 ) 
2,938 ( 24.2 ) [ 16 ] 
3,203 ( 22.7 ) [ 14 ] 

0.0031 ( 38.4 ) [ 14 ] 
225 ( 38.4 ) [ 14 ] 

7.08 ( 53.4 ) [ 14 ] 
120 [ 14 ] 

( 24.0-264 ) 
2,676 ( 30.9 ) [ 14 ] 
2,914 ( 26.5 ) [ 11 ] 

0.0031 ( 37.3 ) [ 11 ] 
220 ( 37.3 ) [ 11 ] 

* Geometric mean ( geometric CV [ N ] except Tmax for which the median [ N ] ( range ) is reported . 

[ 0081 ] Table 3 shows the statistical comparison of phar 
macokinetic parameters for HPC after SC administration of 
1.1 mL ( 275 mg ) or 1.2 mL ( 300 mg ) in the arm and IM 
administration of 1.0 mL ( 250 mg ) in the gluteus maximus 
to healthy postmenopausal female adult subjects . 

TABLE 3 

Least Squares Geometric Means Least Squares Geometric Mean Ratio ( % ) Power * 

Parameter Test Reference Estimate 90 % Confidence Interval ( % ) 

SC ( 1.1 mL ) vs. IM ( 1.0 mL ) 

Cmax 
AUC ( 0 - t ) 
AUC ( inf ) 
SC ( 1.2 mL ) vs. IM ( 1.0 mL ) 

8.74 
2,773.28 
2,934.58 

7.08 
2,675.96 
2,913.81 

123.42 
103.64 
100.71 

96.55 
88.83 
86.49 OOD 157.77 

120.91 
117.28 

64.9 
63.7 
64.2 

Cmax 
AUC ( 0 - t ) 
AUC ( inf ) 
SC ( 1.1 mL ) vs. SC ( 1.2 mL ) 

8.13 
2,937.70 
3,202.63 

7.08 
2,675.96 
2,913.81 

114.81 
109.78 
109.91 

89.51 
93.90 
93.80 DOO 147.27 

128.35 
128.80 

65.2 
63.2 
62.7 

Cmax 
AUC ( 0 - t ) 
AUC ( inf ) 

8.74 
2,773.28 
2,934.58 

8.13 
2,937.70 
3,202.63 

107.50 
94.40 
91.63 

84.82 
81.35 
79.50 

136.24 
109.54 
105.61 

64.0 
65.2 
67.5 

* Power to detect at 20 % at 0.05 . 

Example 4 Formulations -continued 

Temp ( ° C . ) Wt % BB Avg . HPC wt % mg HPC / mL solution [ 0082 ] Table 4 shows formulations of HPC solubilized 
with various ratios of benzyl benzoate ( BB ) / castor oil ( CO ) 
with and without benzyl alcohol ( BA ) at 5 , 15 , and 25 ° C. 
over 5 days . The solubility data is fairly constant over 
multiple days . Weight percent of BB is relative to the castor 
oil . 

81.79 
87.91 

31.98 
33.26 

363 
382 

INCORPORATION BY REFERENCE 

Temp ( ° C . ) Wt % BB Avg . HPC wt % mg HPC / mL solution 
50 

[ 0083 ] References and citations to other documents , such 
as patents , patent applications , patent publications , journals , 
books , papers , web contents , have been made throughout 
this disclosure . All such documents are hereby incorporated 
herein by reference in their entirety for all purposes . 

150 EQUIVALENTS 

53.01 
63.33 
69.43 
75.59 
81.79 
87.91 
53.01 
63.33 
69.43 
75.59 
81.79 
87.91 
53.01 
63.33 
69.43 
75.59 

18.60 
20.31 
21.62 
23.00 
24.65 
25.22 
20.49 
22.96 
24.28 
25.97 
27.32 
28.30 
24.08 
27.17 
28.76 
30.62 

200 
222 
238 
253 
273 
284 
220 
254 
269 
289 
306 
320 
262 
303 
321 
347 

250 

[ 0084 ] Various modifications of the invention an and 
many further embodiments thereof , in addition to those 
shown and described herein , will become apparent to those 
skilled in the art from the full contents of this document , 
including references to the scientific and patent literature 
cited herein . The subject matter herein contains important 
information , exemplification and guidance that can be 
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adapted to the practice of this invention in its various 
embodiments and equivalents thereof 
What is claimed is : 
1. - 7 . ( canceled ) 
8. A method of reducing the risk of preterm birth in a 

pregnant human patient , comprising : subcutaneously admin 
istering to the posterior portion of the upper arm of the 
pregnant human patient a 1.1 mL dose comprising a phar 
maceutically acceptable non - aqueous formulation compris 
ing 275 mg 17 - a hydroxyprogesterone caproate , 

wherein the dose is subcutaneously administered weekly , 
beginning about 16 weeks or later of gestation . 

9. The method of claim 8 , wherein the dose is subcuta 
neously administered beginning between about 16 weeks , 
zero days of gestation to about 20 weeks , six days of 
gestation , and continued until about 37 weeks of gestation or 
until delivery , whichever occurs first . 

10. The method of claim 8 , wherein the pregnant human 
patient has a singleton pregnancy . 

11. The method of claim 10 , wherein the pregnant human 
patient has a history of singleton spontaneous preterm birth . 

12. The method of claim 8 , wherein the pharmaceutically 
acceptable non - aqueous liquid formulation further com 
prises castor oil . 

13. The method of claim 12 , wherein the pharmaceuti 
cally acceptable non - aqueous liquid formulation further 
comprises benzyl benzoate . 

14. The method of claim 8 , wherein the pharmaceutically 
acceptable non - aqueous liquid formulation consists essen 
tially of 17 - a hydroxyprogesterone caproate , castor oil , and 
benzyl benzoate . 


