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NDA NUMBER:    21-945 

SERIAL NUMBER:    Class 1 Resubmission 

DATE RECEIVED BY CENTER:  July 12, 2010 

PRODUCT:     17 α-Hydroxyprogesterone Caproate 

INTENDED CLINICAL POPULATION: Pregnant women with recurrent premature 

labor 

SPONSOR:     Hologic, Inc. 

DOCUMENTS REVIEWED:   Vol. 1 

REVIEW DIVISION: Division of Reproductive and Urologic 

Products 

PHARM/TOX REVIEWER:   Alex Jordan, PhD 

PHARM/TOX SUPERVISOR:   Lynnda Reid, PhD 

DIVISION DIRECTOR:   Scott Monroe, MD 

PROJECT MANAGER:    Charlene Williamson 

 
Date of review submission to Division File System (DFS):  November 24, 2010 
 
This NDA was submitted previously and was given a complete response letter dated 
January 23, 2009 due primarily to clinical deficiencies.  There were no nonclinical 
studies requested or submitted in this Class 1 Resubmission.   
 
Following our recommendations, Sponsor changed the label in section 13.1 
Carcinogenicity, Mutagenicity, Impairment of fertility, to reflect the correct exposure 
multiple of the rat multi-generational study.  Also, under 8.1 Pregnancy, Sponsor moved 
the clinical data to the beginning of the section followed by the animal data.   
 
Recommendation:  The label for 17-alpha hydroxyprogesterone caproate for the 
prevention of recurrent preterm birth is satisfactory from the standpoint of pharm/tox. 
 
Alex Jordan, PhD 
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SERIAL NUMBER:    Class 1 Resubmission 

DATE RECEIVED BY CENTER:  July 12, 2010 

PRODUCT:     17 α-Hydroxyprogesterone Caproate 

INTENDED CLINICAL POPULATION: Pregnant women with recurrent premature 

labor 

SPONSOR:     Hologic, Inc. 

DOCUMENTS REVIEWED:   Vol. 1 

REVIEW DIVISION: Division of Reproductive and Urologic 

Products 

PHARM/TOX REVIEWER:   Alex Jordan, PhD 

PHARM/TOX SUPERVISOR:   Lynnda Reid, PhD 

DIVISION DIRECTOR:   Scott Monroe, MD 

PROJECT MANAGER:    Charlene Williamson 

 
Date of review submission to Division File System (DFS):  August  11, 2010 
 
This NDA was submitted previously and was given a complete response letter dated 
January 23, 2009 due primarily to clinical deficiencies.  There were no nonclinical 
studies requested or submitted in this Class 1 Resubmission.   
 
The nonclinical sections of the label are identical to those agreed upon previously except 
for one change that was requested but not made.  In section 13.1 Carcinogenicity, 
Mutagenicity, Impairment of fertility, the exposure multiple of the rat multi-generational 
study should be changed from  to 5. 
 
Recommendation:  I recommend approval of 17-alpha hydroxyprogesterone caproate 
for the prevention of recurrent preterm birth. 
 
Alex Jordan, PhD 
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SPONSOR:     Cytyc Corp. 
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DIVISION DIRECTOR:   Scott Monroe, MD 

PROJECT MANAGER:    Charlene Williamson 
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This NDA was submitted previously and was not approved due to, in part, lack of a 
complete reproductive toxicology study.  Sponsor was asked to complete a 
multigenerational reproductive study. 
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Studies reviewed within this submission:  multigenerational rat reproductive toxicity 
study 
 
Studies not reviewed within this submission:  none 
   
Study title:  An intramuscular multi-generation toxicity study in rats following in-utero 
exposure 
 
Key study findings:  No drug related adverse effects on any reproductive parameter 
 
Study no.:  1409-002 
Volume #, and page #:  Vol. 1, pg 1 
Conducting laboratory and location:   
Date of study initiation:  June, 2007 
GLP compliance:  yes 
QA reports:  yes ( x ) no (  )  
Drug, lot #, and % purity:  17 α-hydroxyprogesterone caproate, batch 904306, 99.8% 
pure 
 
Methods 
 Doses:  5, 25, 150 mg/kg  
 Species/strain:  CD [Crl:CD (SD)] female rats 
 Number/sex/group:  25 females/gp 
 Route, formulation, volume, and infusion rate:  intramuscular injection, 0.6 ml/kg 
 Satellite groups used for toxicokinetics:  none 
 Study design: 
The study consisted of three phases, reproductive phases 1 and 2, and a teratology phase. 
Reproductive Phase 1 and 2:   Treatment was to F0 (first parental generation) only, and 
vehicle and test article were administered once on gestation day (GD) 8, 14, and 20 by 
IM injection for reproductive phase 1 and on GD 17 for reproductive phase 2 (presence 
of sperm or vaginal plug was designated GD 0).  In both phases, dams were examined for 
clinical signs, BW and FC during gestation and lactation, parturition and offspring (F1 
and F2) litter data, and success in rearing F1 offspring to weaning.   Observations of the F1 
offspring included survival at birth and during lactation, BW and sex at birth and during 
lactation, gross abnormalities and physical development, including pre-weaning reflex 
and sensory evaluations (for F1 offspring, four pups of each sex were randomly selected  
and evaluated for various behavioral and development indices).  After weighing on 
lactation day (LD) 4, each litter was reduced to the 8 randomly selected pups from LD 0.  
The pups were weaned on LD 21.  On postnatal day (PND) 28, 25 male and 25 female F1 
pups were randomly selected from each group to continue on study for evaluation of 
sexual maturation (vaginal opening, preputial separation), behavioral (motor activity and 
learning and memory [step-through passive avoidance]), and reproductive and fertility 
assessments.  The latter was evaluated by assessing sperm quality and quantity and by 
mating treated animals with naïve animals of similar weight and age (1 male: 1 female).  

(b) (4)
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Mated F1 females were allowed to deliver; the litters were evaluated, and euthanized on 
LD 4. 
Teratology phase:   
Pregnant females were injected on GD 6, 12 and 18 and were sacrificed on GD 20.  The 
total number of implantations, early and late resorptions, viable and nonviable fetuses, 
sex and individual BW's of the fetuses were recorded.  The total number of corpora lutea 
on each ovary were also recorded.  All fetuses were given an external exam and 
approximately one-half of the fetuses in each litter were processed for visceral exam.   
 

  
 
Results  Reproductive phase I 
 
Mortality:  One LD animal found dead on day 25.  Cause of death was not determined.   
  
Clinical signs:  None treatment related 
 
Body weight:  No differences between groups. 
 
Food consumption:  No differences 
 
Toxicokinetics:  Not done 
 
Necropsy:   
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There were no effects on any fertility parameters. 
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No adverse effects. 
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Sperm evaluation of F1 
 

 
 
No adverse effects on sperm motility, concentration or percent abnormal 
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Reproductive phase 2 
in utero treated females mated with naïve males 
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In utero treated males mated with naïve females 
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No adverse effects 
 
 
 
 
 
 
 
 



Reviewer:      NDA No. 
 
 

 23 
 

OVERALL CONCLUSIONS AND RECOMMENDATIONS 
 
Conclusions:  This study was conducted to evaluate the possible adverse effects of 17 
alpha hydroxyprogesterone caproate on the pregnant female and on the development of 
the conceptus and the offspring.  The multi-generational study was conducted in three 
phases.  Each phase was comprised of three treatment groups of 25 time-mated female 
rats per gp.  Two reproductive phases were conducted by administering the drug to the F0 
females using two different dosing regimens during gestation.  Rats in the first phase 
(reproductive phase 1) received the test article by IM injection on GD 8, 14, and 20, and 
rats in the second phase (reproductive phase 2) received the test article on GD 17.  Rats in 
the third phase (teratology phase) received the drug on GD 6, 12, and 18.  Dose levels in 
each were 0 (vehicle control) 5, 25 and 150 mg/kg/dose.   
 
These phases were selected to examine exposure to hydroxyprogesterone caproate before 
(phase 1) and after (phase 2) gametogenesis which occurs around GD 12 in the female 
and GD 15 in the male.  In an earlier study published by Pushpalatha, et.al. 
Naturwissenschaften 91: 242-244, 2004; Naturwissenschaften 92: 385-388, 2005, 
pregnant rats were injected with hydroxyprogesterone caproate on days 1, 7, and 14 of 
gestation at doses of 10 and 25 mg/kg.  In the male F1 offspring, there was a reduction in 
serum testosterone, and a decrease in sperm motility, viability and count.  Furthermore, 
when the F1 males were mated to naïve females, the number of implantation sites and 
viable fetuses was significantly reduced.  In the Pushpalatha study, Wistar rats (not 
Sprague-Dawley as used in the present study) were injected IP and not IM.  But the most 
significant difference between the two studies was drug administration on GD 1 in the 
Pushpalatha study.  Waiting until GD 8 as in reproductive phase 1 or GD 17 as in 
reproductive phase 2 more closely resembled clinical administration during the later 
weeks of pregnancy (weeks 16-37).  In humans, sexual differentiation starts around week 
7.   
 
In the reproductive phases, there were no drug related effects on the dams which had 
normal delivery and produced viable offspring (F1).  The pups showed comparable 
survival rates between the gps and controls for each phase.  Physical, developmental and 
behavioral evaluations of the F1 for both phases did not reveal any test article related 
effects during lactation or the maturation phase.  
 
The in utero exposed males and females for each reproductive phase were then mated to 
naïve animals.  The mating and fertility indices for the two phases did not reveal any 
treatment related effects.  The F2 generation was born to these animals without showing 
any drug related effects on growth and survival up to LD 4. 
 
Sperm evaluation of the F1 in utero treated males revealed comparable results to the 
controls in all the tested parameters.      
 
In the teratology phase, there were no drug related effects on the dams.  There were also 
no adverse effects on the number of corpora lutea, implantations, viable fetuses, litter size 
and mean fetal wts per litter.  Fetal evaluations revealed only a single external 
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malformation at the LD (absent tail).  There were no other external or visceral 
malformations at any dose.  There were no treatment related increases in fetal variations.  
For some reason, sponsor did not do an alizarin red dye skeletal examination, only 
visceral.  Not sure why.   
 
The no adverse effect level in this study is the high dose of 150 mg/kg.  The 
recommended human dose is 250 mg IM weekly. 
  
The stark differences between the results of the study by Pushpalatha and this study are 
not easily resolved.  The most obvious difference is the lack of an injection on GD 1.  
The rat blastocyst normally implants on GD 6 and the differentiation of males from 
females begins around day 11.  Possibly some perturbation of sexual development could 
occur between days 1 and day 8 although it is difficult to imagine a hormone affecting 
males and not females if it occurred before sexual differentiation.  However, the 
Pushpalatha study, as far as I can tell, did not look at the effect of the drug on females.  
The difference between IP and IM injection could result in higher fetal exposures with 
the IP injection but the current study used a high dose of 150 mg/kg, 6 times higher than 
the high dose used by Pushpalatha.  Also, different strains of rats were used.   
 
Regardless of the reason for the different results, the end result showed that 
hydroxyprogesterone caproate under the conditions of the study (which more closely 
resembled the clinical situation than the Pushpalatha study) produced no adverse effect 
on either male or female offspring or their offspring.  
 
In a related study, Sponsor did a pharmacokinetic study using the same rat strain injected 
IM with 5 or 150 mg/kg hydroxyprogesterone caproate on day 5 of gestation.   Plasma 
analysis showed a maximum concentration at 24 hrs following exposure and the half-life 
was calculated to be approximately 6 days under the conditions of the study.  The PK 
data were used to determine the spacing of the injections in the toxicity study. 
 
Because of the different results between this study and the Pushpalatha study, I have 
requested an FDA inspection of the study. 
 
A preliminary report of the GLP inspection of the study 1409-002 by , 

 found some minor deviations but in general the data were deemed acceptable.  The 
differences between this study and the Pushpalatha study were ascribed to strain 
differences (Sprague-Dawley at  Wistar at Pushpalatha) and the date of first dosing 
(GD8 at  GD1 at Pushpalatha).  
 
Unresolved toxicology issues (if any):  none     
 
Recommendations:  I recommend approval of 17 alpha-hydroxyprogesterone caproate for 
prevention of recurrent preterm birth.  
 
 

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)
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NDA 21-945                                                                            6/9/2008 
 
Pharm/tox filing memo 
 
 
There are no labeling issues at this time. 
 
Sponsor submitted the unaudited results of a pharmacokinetic study and a multigenerational 
reproductive toxicology study. 
 
The Pk study determined that the half-life of 17-hydroxyprogesterone in rats is 6 days and this 
was used in the final design of the repro study. 
 
The repro study used 25 females/gp with doses of 5, 25 and 150 mg/kg 
For Phase I the drug was given IM on gestation days 8, 14 and 20 
For Phase II the drug was given on gestation day 17. 
 
Endpoints included maternal toxicity and ability to produce viable offspring (F1), 
F1 was evaluated for development and behavioral changes and when sexually mature, they were 
mated to naïve animals to evaluate the ability to produce F2.   
F2 was evaluated and necropsied on lactation day 4. 
 
Teratology Phase 
F0 dosed on GD 6, 12 and 18 
Examined for maternal, developmental and fetal toxicity during gestation. 
 
 
The study protocol was approved by us. 
There was essentially no toxicity to dams or offspring.  
 
In the Pushpalatha study, rats were given 10 and 25 mg/kg OHP on GD 1, 7 and 14 and the 
fertility of males from treated dams was assessed on day 90 by analyzing sperm quality and 
quantity and by mating with control females.  The number of implantation sites and viable fetuses 
were significantly reduced in the control females and the F1 males had a decrease in sperm 
function as assessed by sperm motility, viability and counts.  
 
In the present study, all these parameters were normal at all doses.  The only difference in the two 
studies was the present study did not include drug administration on GD1. 
 
There are no indications from the present study that OHP has any negative effect on the offspring. 
 
Sponsor proposes to submit the final audited study report on June 30.  I should finish the review 
within a week of receipt.    
 
Alex Jordan, PhD 
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MEMO               FOOD AND DRUG ADMINISTRATION 
 
 
 
 
Division of Reproductive and Urologic Products 
Center for Drug Evaluation and Research 
 
Date:  September 21, 2006 

Reviewer:  Lynnda Reid, Ph.D. 
  Supervisory Pharmacologist 

NDA #/SS#/date:   21-945 / N000 / April 20, 2006 

Sponsor:  Adeza Biomedical 

Drug Product:  17 alpha-hydroxyprogesterone caproate 

Indication:  Prevention of recurrent preterm birth  
 
 
Drug History:  The subject of this NDA is 17 Alpha-Hydroxyprogesterone Caproate 
Injection, 250 mg/mL for the proposed indication of prevention of recurrent preterm 
birth.  The use of 17 alpha-hydroxyprogesterone caproate will be limited to pregnant 
women with a history of at least one spontaneous preterm birth at less than 37 weeks of 
gestation. 
 
17 alpha-hydroxyprogesterone caproate, hereafter referred to as 17-HPC, was first 
approved and marketed as Delalutin (NDA 10-347) in 1956 for the treatment of habitual 
and recurrent abortion, threatened abortion and post-partum after pains.  In 1972  it was 
also approved for the treatment of endometrial cancer, management of amenorrhea and 
abnormal uterine bleeding, and for the production of secretory endometrium and 
desquamation (NDA 16-911).  After notification by Bristol-Myers Squibb Co. that 
Delalution was no longer marketed, NDAs 10-347 and 16-911 were withdrawn without 
prejudice by the FDA (Federal Register 2000).  17-HPC continues to be used in women 
at high risk for recurrent preterm birth and is available through compounding pharmacies 
in the U.S. 
 
Meetings were held between Adeza Biomedical and DRUP on 30 January 2004, 5 April 
2004 and 16 July 2004 under IND 68,108 to discuss the overall drug development 
program leading to a submission of a 505(b)(2) NDA.  A Pre-NDA meeting with the 
applicant was held on 27 June 2005.  At these meetings Adeza was told that no additional 
nonclinical studies would be needed to file a NDA.  At that time, it was thought that there 
was sufficient clinical and nonclinical safety data to support the safety of 17-HPC. 
 
After a review of the published nonclinical data it was found that there were significant 
deficiencies in the scope and quality of the reported nonclinical studies.  Most of the 
nonclinical studies were old and did not comply with either Good Laboratory Practices or 
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it is not possible to determine which strain of monkeys may be more relevant to 
human exposures. 

 
Unresolved Toxicology Issues:   
• Based on the information available in the published literature, it appears that high 

doses of 17-HPC are associated with increased embryolethality in several species.  
The nonclinical data provided is insufficient to calculate a no adverse effect level 
(NOAEL) in animals. 

• There is insufficient nonclinical information on potential adverse effects on postnatal 
development including learning, behavior, and reproduction. 

 
Conclusions and Recommendations:  From a Pharmacology/Toxicology standpoint, 
this NDA is approvable.  There is insufficient nonclinical data on which to base the safety 
of 17-HPC, especially in regards to long-term effects in offspring exposed in utero.  We 
recommend that a thorough reproductive and developmental study be performed in 
accordance with ICH S5A “Guideline for Industry: Detection of toxicity to Reproduction 
for Medicinal Products”.  A multigenerational study should be designed and conducted to 
assess potential effects on developmental and reproductive parameters, including 
learning, behavior and reproductive function, in offspring exposed in utero.   
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EXECUTIVE SUMMARY 
 
I. Recommendations 
 

A. Recommendation on approvability: Approvable 
 
B. Recommendation for nonclinical studies: A state of the art, GLP-compliant, 

multigenerational reproductive toxicology study which covers the stages of 
pregnancy covered in the clinic, is recommended to evaluate the safety of 17-
HPC on maternal and fetal health. 

   
C. Recommendations on labeling: Although no teratogenicity was seen in mice 

or monkeys (Rhesus & Cynomolgus), it should be stated that fetal deaths were 
seen in the Rhesus reproductive toxicity study. No well-controlled nonclinical 
toxicity studies have been conducted with 17-HPC to support the indication of 
preterm labor.   

 
II. Summary of nonclinical findings 
 

A. Brief overview of nonclinical findings: No new nonclinical information has been 
submitted to assess whether 17-HPC confers a potential risk to the developing 
fetus or to the mother.   
 

B. Pharmacologic activity: 17-HPC was shown to help maintain pregnancy in 
pregnant rabbits but not in the pregnant rat, mare or squirrel monkey. It is not 
clear how 17-HPC exerts its effects on the uterus to prolong gestation but the 
mechanism does not seem to stem from direct uterine relaxation. Sponsor 
suggests that progesterone involvement in controlling labor may be due to 
genomic changes in the expression of the progesterone receptor isoforms but no 
data is available to support this hypothesis (sexton et al, 2004)1. 

 
C. Nonclinical safety issues relevant to clinical use: New evidence in an 

inflammation-induced preterm mouse model showed an increase in maternal 
mortality (n=3/4) at 4 mg/kg (human equivalent dose of 8 mg/kg) within 24 hrs of 
dosing and in maternal mortalities (n=11/24) at 2 mg/kg (HED of 4 mg/kg). In a 
separate study, dams (n=10) treated with 17-HPC at 1hr prior to LPS treatment (to 
induce inflammation) on GD 15 delivered between GD16-18, none of whose pups 
were alive. This finding is interesting in light of the increase in mortality finding 
in the rhesus, but not in the Cynomolgus monkey study. The significance of the 
study findings is not known but raises some concerns regarding the assumed 
safety of the use of 17-β-Progesterone for the preterm indication. In addition, no 
information exists on the potential breakdown of 17-HPC to hydroxyprogesterone 
and caproate once in the circulation. 

 
                                                           
  1 Sexton et al., 2004. Reprod. Biol. Endocrinol. Functional effects of 17 alpha-hydroxyprogesterone 
caproate on human myometrial contractility in vitro.   
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2.6  PHARMACOLOGY/TOXICOLOGY REVIEW 
  

2.6.1 INTRODUCTION AND DRUG HISTORY 
 
NDA number: 21-945   
Review number: 1  
Sequence number/date/type of submission: 000, April 20, 2006, Original NDA 
submission  
Information to sponsor: Yes () No () 
Sponsor and/or agent: Adeza Biomedical Corp., Sunnyvale, CA 94080   
Manufacturer for drug substance: Adeza Biomedical Corp., Sunnyvale, CA 94080   
 
Reviewer name: Wafa A. Harrouk    
Division name: DRUP   
HFD #: HFD-580  
Review completion date: September 19, 2006      
 
Drug: 
 Trade name: Gestiva   
 Generic name: 17 α-hydroxyprogesterone caproate (17-HPC)   
 Code name:  None   
 Chemical name: 17[(1-oxohexyl)oxy] pregn-4-ene-3, 20-dione hexanoate 
 CAS registry number: 630-56-8     
 Molecular formula/molecular weight: C27H40O4, MW 428.60Da  
 Structure:  

 
 
Relevant INDs/NDAs/DMFs: Delalutin (NDA 10-347) was approved in March 1956 for 
the treatment of habitual and recurrent spontanous abortion, threatened abortion and post-
partum pains. Another Delalutin application, NDA 16-911, was approved on February 
24, 1972 for the treatment of endometrial cancer, management of amenorrhea and 
abnormal uterine bleeding, as a test for endogenous estrogen production, and for the 
production of secretory endometrium and desquamation. FDA approval for NDAs 16-911 
and 10-347 was withdrawn without prejudice after the sponsor (Bristol Myers Squibb) 
notified the FDA that Delalutin was no longer marketed. Delalutin is currently available 
in the USA from compounding pharmacies.   
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effectiveness for a listed drug, as described in the drug’s approved labeling.  Any data or 
information described or referenced below from a previously approved application that 
Adeza Biomedical does not own (or from FDA reviews or summaries of a previously 
approved application) is for descriptive purposes only and is not relied upon for approval 
of NDA 21-945. 
 
Studies reviewed within this submission:  None 
 
Studies not reviewed within this submission: None 
 

2.6.2 PHARMACOLOGY 
 
2.6.2.1 Brief summary: 17-HPC was shown to help maintain pregnancy in pregnant 
rabbits but not in the pregnant rat, mare or squirrel monkey.    
 
2.6.2.2 Primary pharmacodynamics: Dose-dependent progestational changes were seen 

in the uterus of a rabbit model pretreated with 5 µg of estradiol for 6 days, after 4 
daily treatments ranging from 0.06 up to 1 g of 17-HPC. The potency of 17-HPC 
was twice that of progesterone, and its activity increased when used in 
combination with and benzyl benzoate (effects were still evident on 
day 20 compared to only day 8 for Progesterone). No effect was noted in the 
horse or squirrel monkey (Table 5.1.1). 

 

 
 
Mechanism of action: The mechanism of action through which 17-HPC prevents recurrent 
preterm labor is not well unknown. While progesterone can act directly by reducing 
uterine contractions, the mechanism by which it controls the onset of labor is not well 
understood but is hypothesized to be due to indirect or genomic changes in the expression 
of progesterone receptor isoforms. The caproate group helps increase the metabolic 
stability of the 17-HPC entity and thus increases its half-life and its progestational activity. 

(b) (4)
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In a rat study2, the mRNA expression of the long (but not the short) form of prolactin in 
the rat brain was induced for several weeks post partum following treatment with 17-HPC. 
 
Drug activity related to proposed indication: In a rat study, the expression of the long 
form, but not the short form, of the prolactin receptor, was shown to be induced by 17-
HPC. In a separate rat study, calmodulin concentrations in the uterus increased as 
pregnancy progressed. Whereas estrogen treatments increased the production of 
calmodulin, treatment with 17-HPC did not alter the profile of calmodulin levels during 
pregnancy.  
 
2.6.2.3 Secondary pharmacodynamics   
The effects of 17-HPC on estrus and fertility have been conducted in the rat, rabbit, pig 
and water buffalo. Rats treated with 17-HPC (s.c., 3x daily for a week) showed a 
consistent variation in the length of the estrus cycle compared to rats treated with 
progesterone or  alone. The effect lasted for 2 cycles following the end of the 
treatment period. This study suggested that 17-HPC stabilized the estrus cycle and 
prolonged the progestational activity.     
 
2.6.2.4 Safety pharmacology: 17-HPC did not activate any receptors in the non-
reproductive tissues of fetal mice and monkeys. A summary of safety pharmacology 
studies found in the literature is summarized in Table 3.1.5-11. 

 
 

                                                           
2 Sugiyama et al., 1994.  J. Endocrinolgy. Preferential expression of long form prolactin receptor mRNA in 
the rat brain during the estrous cycle, pregnancy and lactation: Hormones involved in its gene expression. 
141:325-33 
 

(b) (4)
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Neurological effects: No relevant data could be mined from the literature. 
 
Cardiovascular effects: No relevant data could be mined from the literature.  
 
Pulmonary effects: No relevant data could be mined from the literature. 
 
Renal effects: Pretreatment of ovariectomized rats with 12.5 mg 17-HPC plus 0.25 mg 
estradiol valerate every 3rd day for 12-14 days did not affect the urinary flow or sodium 
excretion compared to vehicle-treated rats. A similar pattern was seen for chloride 
excretion and no consistent pattern was noted for potassium excretion profile.    
 
Gastrointestinal effects: No relevant data could be mined from the literature. 
 
Abuse liability: No relevant data could be mined from the literature. 
 
Other:  Treatment of female rabbits aged 30-40 days with 17-HPC resulted in an increase 
in articular and conjugation cartilage during growth possibly due to endocrine effects. 
However, 17-HPC showed no androgenic or glucocorticoid activities in the immature 
castrated male rats3. 
 
2.6.2.5  Pharmacodynamic drug interactions   
While no effect on uterine weights was seen after treatment of ovariectomized rats 
with17-HPC plus estradiol, ovariectomized rabbits treated with 17-HPC alone (8.3 
mg/kg, s.c. once a week) and fed high cholesterol diets showed reduced endometrial area 
compared to controls. The opposite finding was seen when estradiol valerate was 
administered alone (0.3 mg/kg/week). No change in endometrial area was noted when 17-
HPC (2.8 mg/kg/week) was administered with estradiol valerate (1 mg/kg/week) (Table 
5.2.5).  
 

                                                           
3 Kessler & Berman, 1958 Jul 30. Ann N Y Acad Sci. Some biological activities of certain 
progestogens. I. 17 alpha-Hydroxyprogesterone 17-n-caproate; 71(5):486-93.  
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2.6.3 PHARMACOLOGY TABULATED SUMMARY  
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2.6.4 PHARMACOKINETICS/TOXICOKINETICS 
 
2.6.4.1 Brief summary: Following subcutaneous injection of 17-HPC in rats, the drug is 
distributed slowly form the injection site and is widely distributed to various tissues such 
as the liver. Excretion is mainly by the fecal route and elimination is slow since a single 
dose of 17-HPC was still available 7 days post-injection. 17-HPC is thought to be 
metabolized to 17 α-hydroxyprogesterone, progesterone and related compounds.  
 
2.6.4.2 Methods of Analysis: N/A 
 
2.6.4.3 Absorption: Since 17-HPC is intended to be administered intramuscularly, no 
oral distribution data are required.    
 
2.6.4.4 Distribution: Studies conducted in the rat showed that 17-HPC is absorbed and 
distributed to the tissues with the highest concentration seen in the liver, kidney, muscle 
and uterus (Table 5.3.1). 

      
 
2.6.4.5 Metabolism: HPC is metabolized by human hepatocytes (both phase I & II) by 
undergoing reductive reactions of the double bond at C4-C5 and ketone groups at C-3, 
hydroxylation and conjugation. The conjugated products include sulfated, glucuronidated 
and acetylated products.     
 
2.6.4.6 Excretion: [14C]-17-HPC administered at 100 mg/kg to white rats was excreted 
by day 8 (~ 85%) in the urine (12.5%) and in the feces (72%). The excretion half-life for 
HPC in the plasma is ~ 7.8± 3days. 
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2.6.4.7 Pharmacokinetic drug interactions: 17-HPC is predominantly bound to 
albumin in the blood. 
 
2.6.4.8 Other Pharmacokinetic Studies: None 
 
2.6.4.9 Discussion and Conclusions:  17-HPC is slowly distributed after sc injection in 
rats, widely distributed, excreted mainly by the fecal route and elimination is slow. 17-
HPC is thought to be metabolized to 17 α-hydroxyprogesterone, progesterone and related 
compounds. 
 
 
2.6.4.10 Tables and figures to include comparative TK summary: None   
 

2.6.5 PHARMACOKINETICS TABULATED SUMMARY  
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General toxicology:  No new data were submitted.  
 
2.6.6.2 Single-dose toxicity: None 
 
2.6.6.3 Repeat-dose toxicity: None 
 
2.6.6.4 Genetic toxicology:  No new data were submitted. 
 
2.6.6.5 Carcinogenicity4: In the female Wistar rat (=15/group) administered weekly 
subcutaneous injections of 20 mg/kg 17-HPC in sesame oil alone or in combination with 
N-nitrosdiethylamine in drinking water for life at 3 mg/kg body weight, liver carcinomas 
occurred in 78% of combination treated rats and in 100% of animals treated with the 
nitrosamine alone. 17-HPC has not been shown to be carcinogenic. Mean survival time 
was 145 days. This reviewer cannot reach any significant conclusions from this study 
regarding the carcinogenic potential for 17-HPC. However, since Gestiva will not be 
prescribed for chronic use (presumably less than 6 months of total use), it is unlikely that 
carcinogenicity will be a potential concern for this product.  
 
2.6.6.6 Reproductive toxicology: Based on published animal and human studies, 17-HPC 
carries a pregnancy category A due to the absence of congenital anomalies in infants born 
to mothers treated with progesterone or hydroxyprogesterone during pregnancy.  
 
Relevant articles in the literature: 

1) Hendrickx et al., 19875: No teratogenic effects were noted in the mouse when 
tested up to 10 mg/kg (160 times the human dose equivalent, HED). No 
teratogenic effect was noted in the rhesus monkey when exposed once weekly to 
HED of 0.1x-10x 17-HPC starting from the early fetal life (gestational day GD 
20) until GD 146 to mimic a supportive hormonal therapy of weekly injections 
throughout the period of pregnancy. A similar result was seen in Cynomolgus 
monkeys exposed to 0.1-10x HED of 17-HPC when exposed during the same 
embryonic stages. In the Rhesus monkey, complete embryo-lethality (n=10/10 
litters) was seen at 1x and 10x the HED. However, no embryolethality was seen in 
the Cynomologus monkey exposed to the same dose during the same gestational 
period. 

2) Seegmiller et.al, 19836: Female Swiss Webster mice were injected daily with 
Delalutin on GD 6-15 at 42-833 mg/kg (corresponding to 10, 100 or 200x the 
HED) of 17-HPC. All doses resulted in a higher incidence of resorptions (4-12%). 
Maternal death was seen at the 2 highest doses where the incidence of death was 
8% and 13%, respectively, compared to controls. Treatment with Delalutin did 

                                                           
4 IARC monographs on the evaluation of the carcinogenic risk of chemicals to humans.  Sex 
Hormones (II), International Agency for Research on Cancer, Volume 21, December 1979.   
5 Hendrickx et al. Embryotoxcicity of sex steroidal hormones in nonhuman primates: II. 
Hydroxyprogesterone caproate, estradiol valerate. Teratology 35:129-136 (1987). 
6 Seegmiller et al. Evaluation of the teratogenic potential of Delalutin (17-α-
Hydroxyprogesterone) in mice. Teratology 28:201-208 (1983). 
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valerate; 0.1x-
1x HDE. 
Actual  dose 
not specified 
 

GD20-146 

Hendrickx et 
al., 1987 

Cynomolgus 
monkey 

Intramuscular, 
(same design as 
Hendrickx 
above) 

7-day 
intervals 
between 
GD20-146 

No effects on dams or 
fetuses 

 

OVERALL CONCLUSIONS AND RECOMMENDATIONS 
 
Conclusions:  Due to the lack of adequate non-clinical studies and the availability of 
human data on the use of the product in the clinic, the nonclinical recommendation on the 
approvability of this product cannot be sustained by solid nonclinical data.     
 
 
Unresolved toxicology issues (if any):  The potential for adverse effects of treating 
preterm mothers with 17-HPC on fetal survival and normal post-natal development.  
 
Recommendations:  A state of the art, GLP-compliant, multigenerational reproductive 
toxicology study which covers the stages of pregnancy covered in the clinic, is 
recommended to evaluate the safety of 17-HPC on maternal and fetal health. 
 
Suggested labeling:  No well-controlled nonclinical toxicity studies have been conducted 
with 17-HPC to support the indication of preterm labor. 

 

APPENDIX/ATTACHMENTS: None  
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