
 
DSHS Grand Rounds  



Logistics 

Registration for free continuing education (CE) hours or 
certificate of attendance through TRAIN at: 

 

https://tx.train.org  
 
 

Streamlined registration  
for individuals not requesting CE hours  

or a certificate of attendance 
 

1. webinar: http://extra.dshs.state.tx.us/grandrounds/webinar-noCE.htm 
   

 2. live audience: sign in at the door 
 
 

For registration questions, please contact Annette Lara,   
        CE.Service@dshs.state.tx.us or (512) 834-6715. 
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Logistics (cont.) 
              

Slides and recorded webinar available at: 
 

                            http://extra.dshs.state.tx.us/grandrounds  
 
 

Questions?  
There will be a question and answer period at the end of the presentation.  
Remote sites can send in questions throughout the presentation by using   

 the GoToWebinar chat box or email GrandRounds@dshs.state.tx.us. 
 

For those in the auditorium, please come to the  
microphone to ask your question.  

 
 

For technical difficulties, please contact: 
 GoToWebinar 1-800-263-6317(toll free) or 1-805-617-7000 
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Disclosure to the Learner  
Requirement of Learner 

Participants requesting continuing education contact hours or a certificate of 
attendance must register in TRAIN, attend the entire  session, and complete the 
online evaluation within two weeks of the presentation. 
 

Commercial Support 
This educational activity received no commercial support. 
 

Disclosure of Financial Conflict of Interest 
The speakers and planning committee have no relevant financial relationships to 
disclose. 
 

Non-Endorsement Statement 
Accredited status does not imply endorsement by Department of State Health 
Services - Continuing Education Services, Texas Medical Association, or American 
Nurses Credentialing Center of any commercial products displayed in conjunction 
with an activity. 
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Introductions 

 Evelyn Delgado  
DSHS Assistant Commissioner 
is pleased to introduce today’s  
DSHS Grand Rounds speakers.  
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Progesterone for the 
Prevention of PTB 

George Saade, MD 
Professor, Departments of Ob-Gyn and Cell Biology 

Chief of Obstetrics and Maternal Fetal Medicine 
The University of Texas Medical Branch 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Learning Objectives  
  
 

Participants will be able to: 
 

1. Review the evidence regarding the use of 17 alpha hydroxy-
progesterone caproate (17P) for the prevention of preterm birth 
2. Understand the regulatory issues surrounding 17P 
3. Discuss the pros and cons for the use of vaginal proesterone for the 
prevention of preterm birth 
4. Recognize the recommendations of national organizations regarding 
the use of progestins for the prevention of preterm birth 
 
 
 



PTB: Quick Facts 

•  > 500,000/yr PTB in US  
• 1 out of every 8 births  
• Societal cost of PTB > $26 billion  

www.marchofdimes.com/peristats 



Progesterone (production) 

• Naturally occurring hormone  
• At ovulation, production rises from 2-3mg per 

day to an average of 22mg per day, peaking 
at  30mg per day a week after ovulation  

• Normal pregnancy: gradually rises to levels 
of 300-400mg per day during the third 
trimester.  

• Prepares the lining of the uterus for the 
fertilized ovum and maintains pregnancy 



Progesterone (actions) 

• Supports gestation 

• Inhibits uterine activity 

• Relaxes smooth muscle 

• Immunosuppressive activity 

• Blocks effects of oxytocin 



Actions of Progesterone on the 
Myometrium 

• Decreases conduction of contractions 

• Increases threshold for stimulation 

• Decreases spontaneous activity 

• Decreases number of oxytocin receptors 

• Prevents formation of gap junctions 



Pregnane 

17OHPC 



Progestogens 

• Natural progesterone 
• Synthetic progesterone 
• Progestins (e.g. 17 alpha 

hydroxyprogesterone) 



Meta-analysis of Progesterone Trials 

• 15 published trials of various 
progesterone compounds in women at 
high risk 

• Pooled analysis of the results showed 
no effect on rates of: 
– Miscarriage 
– Stillbirths 
– Preterm births 

Goldstein P. Br J Obstet Gynaecol 1989;96:265 



Meta-analysis of 17P Trials 

• 5 trials: high risk women with 17P 
• Pooled analysis of results showed: 

– Reduction in rates of preterm birth  
 Odds ratio 0.50, 95% CI: 0.30-0.85 

– Reduction in rates of low birthweight 
 Odds ratio 0.46, 95% CI: 0.27-0.80 

Keirse MJNC. Br J Obstet Gynaecol 1990;97:149 



Prophylactic progesterone vaginal 
suppository to reduce SPD in women at 

increased risk 

• University of Sao Paulo Medical School, 
Brazil 

• RCT double-blind, placebo controlled  
• 1996-2001 
• Rx: daily Progesterone (100 mg) vs 

placebo as vaginal suppository  from 24 – 
34 wks 

Da Fonseca et al. AJOG 2003;188:419-24 



Methods 
• 157 high risk singleton pregnancies, 

15 (9.5%) lost to follow-up 
  
• Analyzed remaining 142  

– 70 placebo 
– 72 progesterone 

 

da Fonseca trial 



Characteristics  

• Qualifying delivery (wks)  33.3     
33.4   

• Caucasian    68%     71% 

• Risk Factor 
– Prior PTD    90%      97% 

– Uterine malformation  5.6%      1.4% 

– Incompetent cervix  4.1%      1.4% 

Prog Placebo 

da Fonseca trial 



Rates of Preterm Birth 
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Progesterone trial for the prevention of 
preterm delivery in high-risk women 

Meis et al,  
NEJM, 2003 

NICHD Maternal Fetal Medicine Units Network 

https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=1
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=7
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=8
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=23
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=7
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=7
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=7
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=7
https://www.bsc.gwu.edu/MFMU/rolodex.cgi?site=9




19 Centers enrolled women 
with: 

• Documented history of spontaneous 
preterm birth at 200 to 366 weeks’ 
gestation in a previous pregnancy 

• Gestational age at entry of 15-203 
weeks confirmed by ultrasound 

• Singleton gestation, with no major fetal 
anomalies 



Randomization & Follow-up 

• Given a trial injection of the placebo inert oil, 
and asked to return in 1 week  

• At next visit,(160 - 206 wks) randomly 
assigned to receive IM injection of 250 mg 
17P or a placebo inert oil 

• Weekly injections of 17P or placebo until 37 
weeks or delivery 



Recurrent Preterm Delivery 
Meis and MFMN 
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Results: PTB Etiology 
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Meis et al., N Engl J Med, 2003 

 



Results: Ethnic Group 
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Neonatal Complications 
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Number Needed to Treat 

• 5-6 women with a previous sPTB would 
need to be treated to prevent one birth 
<37 weeks 
 

• 12 women with a previous sPTB birth 
would need to be treated to prevent 
one birth <32 weeks 
 

Meis et al, N Engl J Med, 2003 
 



Obstet Gynecol 2005;105:273–9. 



17P for Prevention of PTB 
Meta-analysis 

Sanchez-Ramos et al. Obstet Gynecol 2005;105:273–9. 



Progesterone supplementation for the prevention of recurrent 
preterm birth should be offered to women with a singleton 

pregnancy and a prior spontaneous preterm birth due to 
spontaneous preterm labor or premature rupture of membranes. 





FDA Makena Statement 
Nov. 8, 2011 

Because Makena is a sterile injectable, where there is a risk of contamination, greater 
assurance of safety is provided by an approved product. However, under certain 
conditions, a licensed pharmacist may compound a drug product using ingredients 
that are components of FDA approved drugs if the compounding is for an identified 
individual patient based on a valid prescription for a compounded product that is 
necessary for that patient. FDA prioritizes enforcement actions related to 
compounded drugs using a risk-based approach, giving the highest enforcement 
priority to pharmacies that compound products that are causing harm or that amount 
to health fraud. 
  
In order to support access to this important drug, at this time and under this unique 
situation, FDA does not intend to take enforcement action against pharmacies that 
compound hydroxyprogesterone caproate based on a valid prescription for an 
individually identified patient unless the compounded products are unsafe, of 
substandard quality, or are not being compounded in accordance with appropriate 
standards for compounding sterile products. As always, FDA may at any time revisit a 
decision to exercise enforcement discretion. 



FDA Makena Statement 
August 3, 2012 

Although the analysis of this limited sample of compounded hydroxyprogesterone 
caproate products and APIs did not identify any major safety problems, approved 
drug products, such as Makena, provide a greater assurance of safety and 
effectiveness than do compounded products. Before approving the Makena NDA, 
FDA reviewed manufacturing information, such as the source of the API used by its 
manufacturer, proposed manufacturing processes, and the firm’s adherence to 
current good manufacturing practice. 
 
FDA emphasizes that it is applying its normal enforcement policies for compounded 
drugs to compounded hydroxyprogesterone caproate. The compounding of any drug, 
including hydroxyprogesterone caproate, should not exceed the scope of traditional 
pharmacy compounding. As the Agency has previously explained, FDA generally 
prioritizes enforcement actions related to compounded drugs using a risk-based 
approach, giving the highest enforcement priority to pharmacies that compound 
products that are causing harm or that amount to health fraud. 
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Reasonable Conditions 

• Singleton gestation 
• Gestational age 16-20 weeks at start 
• Prior preterm birth of liveborn singleton 

between 20 weeks and 36 weeks 6 days 
due to spontaneous labor or pPROM 



17 OHPC Does not Work in 

• Twins 
Rouse et al. N Engl J Med 2007;357:454-61. 

• Triplets 
Caritis et al. Obstet Gynecol 2009;113:285-92. 

• Nulliparous women with CL <3 cm 
Grobman et al. Am J Obstet Gynecol (in press) 





Eligibility 

• Singleton or twin gestation 
• Gestational age between 20 and 25 weeks 
• Transvaginal sonographic cervical length 

<15 mm 
• Asymptomatic (without signs or symptoms 

of preterm labor or ROM) 



Treatment 

• Daily vaginal capsules containing 200 mg 
micronized progesterone versus placebo 

• From 24 to 33 6/7 weeks 



Fonseca NEJM 2007;357:462-9. 

1.7%  









Eligibility 

• Singleton gestation 
• Gestational age between 19 0/7 and 23 

6/7 weeks 
• Transvaginal sonographic cervical length 

between 10 and 20 mm 
• Asymptomatic (without signs or symptoms 

of preterm labor) 



Randomization 

• Gestational age between 20 0/7 and 23 
6/7 weeks 

• Daily vaginal gel containing 90 mg 
progesterone versus placebo 

• Continued until 36 6/7 weeks, ROM, or 
delivery 



Hassan RCT PTB Outcomes  

Gestational age (wks)  

*P= 0.036 

*P= 0.02 
*P= 0.016 

P= 0.376 

Primary outcome PTB < 33 wks 
RR 0.55 (95% CI 0.33-0.92)  

 
Number needed to treat (NNT)= 14 

Hassan et al.  UOG 2011 Apr 6. 



Hassan RCT Neonatal Outcomes  

* P= 0.043 

* P= 0.026 

P= 0.678 P= 0.853 

% 

Hassan et al.  UOG 2011 Apr 6. 



Whole Population by Intent-to-treat 

P = 0.42 



So are you ready to start 
routine screening? 





FDA Conclusions 

13 No 
4 Yes 



Primary Analysis By the 
Applicant 

Published Analysis 



Primary Analysis By the 
Applicant 

Reported to the FDA 



Primary Analysis 
FDA Comments 

• Because there were neither sufficient 
sample size in each strata, nor a 
consistent effect among strata, use of the 
CMH test to adjust for pooled study site 
and risk strata does not appear to be 
appropriate. 



PTB by Rx & Primary Pooled 
Site (ITT Population) 



Primary Analysis 
By the FDA 



Primary Analysis 
By the FDA 



Primary Analysis 
By the FDA 



PTB Stratified by Region (ITT) 



Primary Analysis 
FDA Comments 

• The difference between the Applicant’s 
and the FDA’s analyses lies in how the 
contributions of different sites are 
assessed, with the Applicant pooling study 
sites, and FDA evaluating US vs non-US 
contributions. 

• To support approval based on a single 
study, efficacy evidence must be highly 
statistically persuasive 



PTB by Country (ITT) 



FDA Comment 

• Results no longer significant at any GA in 
overall or any population on sensitivity 
analysis excluding South Africa and 
Belarus. 

• It appears that the overall efficacy may be 
driven by discrepant sites. 



PTB Stratified by Region (ITT) 

Modified ITT analysis (>80% compliance) showed similar results 



IPD Meta-analysis of Vaginal Progesterone 
for Asymptomatic Short Cervix 

Romero et al. Am J Obstet Gynecol 2012;206:124.e1-19 

PTB < 33 weeks 



IPD Meta-analysis of Vaginal Progesterone 
for Asymptomatic Short Cervix 

Romero et al. Am J Obstet Gynecol 2012;206:124.e1-19 



AJOG Editorial 
Coombs. Am J Obstet Gynecol 2012 



AJOG Editorial 
Coombs. Am J Obstet Gynecol 2012 



AJOG Editorial 
Coombs. Am J Obstet Gynecol 2012 



AJOG Editorial 
Coombs. Am J Obstet Gynecol 2012 



Primary Analysis 
FDA Comments 

• The difference between the Applicant’s 
and the FDA’s analyses lies in how the 
contributions of different sites are 
assessed, with the Applicant pooling study 
sites, and FDA evaluating US vs non-US 
contributions. 

• To support approval based on a single 
study, efficacy evidence must be highly 
statistically persuasive 



So are you ready to start 
routine screening? 



What does this mean? 

• Treatment is efficacious when short cervix 
is identified. 

• Routine screening may or may not be 
effective. 



Why would screening not be 
effective even when treatment is 

efficacious? 

• Screening may lead to 
overdiagnosis and unnecessary 
interventions. 
– Cerclage, bed rest, hospitalization, 

relaxing criteria (criteria creep) 



Cost Analysis 
Werner et al. Ultrasound Obstet Gynecol 2011;38:32–7 



Addendum using Hassan et al. 
Campbell. Ultrasound Obstet Gynecol 2011;38:1–9 



IPD Meta-analysis of Vaginal Progesterone 
for Asymptomatic Short Cervix 

Romero et al. Am J Obstet Gynecol 2012;206:124.e1-19 



IPD Meta-analysis of Vaginal Progesterone 
for Asymptomatic Short Cervix 

Romero et al. Am J Obstet Gynecol 2012;206:124.e1-19 



Why would screening not be 
effective even when treatment is 

efficacious? 

• Screening may lead to 
overdiagnosis and unnecessary 
interventions. 

• The control group is not the same 
in a treatment vs screening trial. 



Singleton  
GA 20-24 wks 

N= 32,091  

 
Cx 10-21 mm  

N=733 
 
 

Randomized  
N=465 

 

 
Vaginal Progesterone   

N=236 
 

 
Placebo  
N=229 

 

Subjects Analyzed  
N=235 

Subjects Analyzed  
N=223 

 
Lost to follow-up 

N=6  
 

 
Lost to follow-up 

N=1  
 

Trial Profile  

 
Declined or exclusion 

criteria  
N=268 (36.6%) 

 

Hassan et al.  UOG 2011 Apr 6. 

Control group 
in Rx efficacy 
trial 
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Why would screening not be 
effective even when treatment is 

efficacious? 

• Screening may lead to overdiagnosis 
and unnecessary interventions. 

• The control group is not the same in a 
treatment versus screening trial. 

• A proportion of women with a short 
cervix may be detected even without a 
policy of routine screening. 



AIUM 





What should the level of 
evidence be to change prenatal 

care for millions of women? 



Before undertaking a major and 
permanent shift in prenatal care, 

we need to be certain of 
effectiveness 



Testing Screening Effectiveness 

• Randomized screening trial 
 

• Non-randomized trial 
 

• Decision analysis 



Cost Analysis 
Werner et al. Ultrasound Obstet Gynecol 2011;38:32–7 

• Decision tree analysis asymptomatic low-
risk women with singleton gestation 

• Compared 2 strategies 
– no screening for PTB 
– single routine transvaginal ultrasound CL 

measurement 18 - 24 weeks’ and offering 
vaginal progesterone for CL <1.5 cm 



Cost Analysis 
Werner et al. Ultrasound Obstet Gynecol 2011;38:32–7 
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Cost Analysis 
Werner et al. Ultrasound Obstet Gynecol 2011;38:32–7 



Cost Analysis 
Werner et al. Ultrasound Obstet Gynecol 2011;38:32–7 

Add 13 000 000 if use $200 per US 



Cost Analysis 
Werner et al. Ultrasound Obstet Gynecol 2011;38:32–7 



Cost Analysis 
Werner et al. Ultrasound Obstet Gynecol 2011;38:32–7 

Add 3 000 000 if use $1500 per Rx course 



Cost Analysis 
Werner et al. Ultrasound Obstet Gynecol 2011;38:32–7 



Cost Analysis 
Werner et al. Ultrasound Obstet Gynecol 2011;38:32–7 

Add 10 000 000 if use $100 per 
productivity loss per ultrasound 



Additional Issue 

• Did not account for all unintended 
consequences 



Is a decision analysis enough to 
change practice for millions of 

women? 















Progestogens for Prevention of 
Preterm Birth 

Prepared for: 
Agency for Healthcare Research and Quality 

(AHRQ)  
www.ahrq.gov 



The strength of evidence was classified into 
four broad categories: 

Rating the Strength of Evidence From 
the Comparative Effectiveness Review 

High  ●●● High confidence that the evidence reflects the true effect. 
Further research is very unlikely to change our 
confidence in the estimate of effect. 

Moderate ●●○ 
 

Moderate confidence that the evidence reflects the true 
effect. Further research may change our confidence in 
the estimate of effect and may change the estimate. 

Low  ●○○ 
 

Low confidence that the evidence reflects the true effect. 
Further research is likely to change our confidence in the 
estimate of effect and is likely to change the estimate. 

Insufficient 
 

 Evidence either is unavailable or does not permit a 
conclusion. 

Likis FE, Andrews JC, Woodworth AL, et al. AHRQ Comparative Effectiveness Review No. 74. Available at 
www.effectivehealthcare.ahrq.gov/pretermbirth.cfm.  

 



Studies and Results by Indication 

Likis FE, Andrews JC, Woodworth AL, et al. AHRQ Comparative Effectiveness 
Review No. 74. Available at www.effectivehealthcare.ahrq.gov/pretermbirth.cfm.  
 

Outcome 
(n total studies; n total participants) 

 
Result (95% CI) 

Women with prior spontaneous preterm birth (current singleton pregnancies) 
Prevention of birth at less than 37 weeks   
(4; 1,318) 

OR = 0.66 (0.53, 0.82)   
ARR = 9.4%, NNT = 11    

Mean birth weight (3; 859) No statistically significant difference  
Mean difference = 239 g (-44.5, 523.3 g)    

Fetal/neonatal death (3; 1,318) OR = 0.52 (0.25, 0.96), ARR = 1.7, NNT = 58    

Women with short cervix* 
Prevention of birth (less than 34 weeks ) 
Study 1 (n = 250) ARR = 8.8%    

Prevention of birth (less than 33 weeks)   
Study 2 (n = 458) ARR = 15.25%    

* These studies used vaginal formulations. 95% CI = 95-percent confidence interval: the range of statistically valid results; ARR = 
absolute risk reduction: the difference between preterm birth rates in treatment and control groups; mean difference = the 
difference between treatment and control group means; NNT = number needed to treat: the number of patients to be treated to 
observe the effect in one patient more than in the control group; OR = odds ratio ; Strength of Evidence Ratings: High , 
Moderate , Low  



Studies and Results by Indication 

Outcome 
(n total RCTs; n total participants) 

 
Result (95% CI) 

Women with current multiple gestations (twins and triplets) 

Prevention of birth at less than 35 weeks 
(4; 900) 

No statistically significant difference    
OR = 1.18 (0.79, 1.39) 

Mean birth weight (3; 698) No statistically significant difference    
 
(Treated means = 1,719 ± 554, 1,968 ± 679, and 1,650 ± 554 
g; untreated means = 1,609 ± 472, 1,934 ± 549, and 1,754 ± 
494 g) 

Fetal/neonatal death (5; 2,966) No benefit    
OR = 1.75 (0.93, 2.80)  

95% CI = 95-percent confidence interval: the range of statistically valid results; OR = odds ratio; RCT = randomized controlled 
trial 
Strength of Evidence Ratings: High , Moderate , Low  

Likis FE, Andrews JC, Woodworth AL, et al. AHRQ Comparative Effectiveness Review No. 
74. Available at www.effectivehealthcare.ahrq.gov/pretermbirth.cfm.  
 



Studies and Results by Indication 
Outcome (n total RCTs; n total participants) Result (95% CI) 

Women with threatened preterm labor 
Prevention of birth at less than 37 weeks (3; 149) OR = 0.26 (0.10, 0.49)    

Mean birth weight (4; 385)  
 

Fetal/neonatal death (1; 126)  

Populations with varied risk factors 

Prevention of birth at less than 35 weeks (4; 1,194)  

Mean birth weight (2; 119)  

Fetal/neonatal death (3; 269)  

Populations with unique indications 

All outcomes: single study for each indication  
95% CI = 95-percent confidence interval: the range of statistically valid results; OR = odds ratio; RCT = randomized controlled trial 
Strength of Evidence Ratings: High , Moderate , Low  

Likis FE, Andrews JC, Woodworth AL, et al. AHRQ Comparative Effectiveness Review 
 No. 74. Available at www.effectivehealthcare.ahrq.gov/pretermbirth.cfm.  
 



Singleton  gestation 
GA 18-22 wks 

Strategy  
Usual Care  

 
If  Cx appears ABNL on TAS 

Do TVS Cx length 
(Incidental detection) 

 

 
If  Cx < 25 mm,  

Tx Vaginal Progesterone   
 

∼ 1% 

Strategy  
Routine TVS  

Cervical length screening  

∼5+% 

 
If  Cx < 25 mm,  

Tx Vaginal Progesterone   
 



We need to Hurry up!  



What do you think? Hurry up and tell me! 



Questions and Answers 

Remote sites can send in questions by 
typing in the GoToWebinar chat box or 
email GrandRounds@dshs.state.tx.us.  

 
 For those in the auditorium, please 

come to the microphone to ask        
your question.   Evelyn Delgado  

Assistant Commissioner 
Division for Family and 

Community Health 
Services, DSHS  
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