
Treatment of threatened and 

recurrent miscarriage



Incidence of pregnancy loss

Around 70% of conceptions are lost prior to live birth

Once a woman has had a positive pregnancy test, there is around a 10% 

risk of having a miscarriage

Macklon và cộng sự 2002; Regan và cộng sự 1989. Everett 1997



Causes of pregnancy loss and 

recurrent abortion

– Explainable (50-60%)

– - endocrine 

- anatomical

- genetic 

- infections 

- autoimmune antibodies 
(Anticardiolipin, Lupus , APLA)

Raghupathy R. Seminars in Immunology 2001; 13: 219-227.

SPONTANEOUS  RECURRENT ABORTION

Causes:    Explainable (50-60%)
genetic

infectious

endocrine
autoimmunologic

      SLE, Anticardiolipin Abs

   Unexplained (40-50%)

allogenic immuneresponse

      towards paternal antigens

R. Raghupathy (1999)



Causes of recurrent abortion

– Unexplained (40-50%)

– deficient immuno-suppression

-  maternal Th1 cytokines

-  maternal Th2 cytokines

Raghupathy R. Seminars in Immunology 2001; 13: 219-227.

SPONTANEOUS  RECURRENT ABORTION

Causes:    Explainable (50-60%)
genetic

infectious

endocrine
autoimmunologic

      SLE, Anticardiolipin Abs

   Unexplained (40-50%)

allogenic immuneresponse

      towards paternal antigens

R. Raghupathy (1999)



Caused by Progesterone hormone 

deficiency 
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Progesterone decline is a sign of                     

delivery process

Csapo’s ‘see-saw theory’. Progesterone deficiency is a 

prerequisite to terminate pregnancy.
G.C. DI RENZO ET AL. RCOG 2005 BJOG



G.C. DI RENZO ET AL. RCOG 2005 BJOG

 Plasma levels of progesterone in pregnancy are of 125-200 ng/ml (vs 11 

ng/ml of luteal phase)

 Decrease of progesterone plasma levels is associated with triggering of 

labor in most animal species

Progesterone levels needed during pregnancy



Caused by immune system



Th1 : T helper cells type 1 
NK : Natural Killer cells

 Through antibodies 

 Through Th1 cells 

 Through NK cells

Phenomenon of fetal elimination and 

destruction on immuno-endocrine aspect



Fetal protection through immunity process

Th1 Th2
Low NK cell 

activityElevated 

asymmetrical 

antibodies

<

Pregnancy

IL-4 

IL-10   TGF-ß2

TNFα

IFN

Miscarriage

Fetal protection

IL-12

IL-2
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Th1 cytokines    versus     Th2 cytokines 

Th1 cytokines Th2 cytokines

Anti-inflammatory       

(Success)

Inflammatory 

support  

(Miscarriage) 

IL 3, IL 4, IL 5
IL 6, IL 10, IL 13

Th1 & natural 
killing cells (IL 2, 

IFNy, TNF)



Fetal

Immune response

There is enough 
Progesterone

to establish PIBF

More, stronger Th2

Low NK cell activity

Fetal protection 

Normal fetal development

There is not enough 
Progesterone 

to establish PIBF

More Th1

High NK cell activity

Cytotoxicity, 
Inflammation reaction 

and miscarriage

Miscarriage
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Potential relationship between the 

endocrine and immune system

Progesterone

CD-8 + T cells 

PIBF

1. Norwitz 2001; 2. Szekeres-Bartho & Wegmann 1996; 3. Szekeres-Bartho 2002

Progesterone plays an

essential role to maintain

pregnancy. It is produced

by the corpus luteum until

weeks 7-9, then placenta

takes over this function.1

Progesterone stimulates the

production of progesterone-

induced blocking factor

(PIBF) and generate T

helper cell responses

(Th)2.2,3



PIBF (Progesterone-induced Blocking 

Factor)

 Produced after activation of P-receptors

 Produced by CD56 cells and PBMC*

 Induces asymmetric antibodies (non-cytotoxic)

 Supports Th2 (pregnancy-protective) dominance

 Reduces activity of NK cells

 PIBF is key to embryo survival

 * - PBMC = Peripheral Blood Mononuclear Cell
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Progesterone

PIBF

Normally 

Progressing 

Pregnancy

Progesterone-induced Blocking Factor (PIBF) 

Link between the endocrine and immune system

Progesterone

PIBF
Miscarriage

Ru 486

Progesterone

PIBF

+ anti PIBF

Miscarriage

Szekeres-Bartho J và cộng sự. Int Immunopharm 2001; 1:1037-1048.



16

20

40

60

80

100

120

140

160

7-19 20-29 30-37 38-41

Weeks of gestation

P
IB

F
 c

o
n

ce
n

tr
a
ti

o
n

 (
n

g
/m

l)

Normal pregnancy
Miscarriage / 

Preterm labour 

<41 L

Polgar B et al. Biol Reprod 2004; 71:1699-1705.

* p<0.05
*

*

*

PIBF concentrations in 
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Open label study in 
normal pregnant or 
threatened miscarriage
women (6-12 weeks) 
-27 pregnant women with 
threatened miscarriage 
used dydrogesterone at 
the dose of 30-40 mg/day 
x 10 
- 16 normal pregnant 
women 

Kalinka J, American Journal of reproductive Immunology 2005

PIBF concentration in the group of pregnant women with threatened 

miscarriage is equivalent to the group of healthy women after 10 days 

of treatment with dydrogesterone

Dydrogesterone improves PIBF concentration in 

patients with threatened miscarriage 



Dydrogesterone improves effectively 

the Th1/Th2 ratio

The study was carried out in 32 pregnant women with unexplained recurrent miscarriage to evaluate 

effectiveness of dydrogesteron in the generation of Th1 cytokines. 

. Raj Raghupathy, Modulation of cytokine production by dydrogesteron in lymphocytes from women with recurrent miscarriage, 

BJOG 2005



Efficacy of Progesterone in protection

of pregnancy 



Prevents miscarriage for patients with threatened 

miscarriage, recurrent miscarriage

Progesterone – giúp duy trì thai kỳ

Điều tiết phản
ứng miễn dịch

Ngăn chặn phản
ứng viêm

Giảm co thắt
tử cung

Cải thiện tuần
hoàn tử cung -

nhau thai

Efficacy of Progesterone 

supplementation in pregnancy

Progesterone –

helps to maintain pregnancy

Regulates 

immune response

Prevents 

inflammation 

response

Reduces uterine 

contractions

Improves uterine-

placental 

circulation





RCT (Malaysia): Gestational age < 13 

weeks, unexplained threatened 

miscarriage

Group 1: 74 pregnant women.

Dydrogesteron 40 mg/day x 7, followed 

by 10 mg x 2 times/day

 stopped vaginal bleeding

 Bed rest + acid folic

Group 2: 80 pregnant women treated 

bed rest + acid folic

Omar MH et al. Dydrogesterone in threatened abortion

96% of patients with threatened miscarriages have 

successful pregnancies after using dydrogesterone

Efficacy of Dydrogesterone in patients 

with signs of clinical threatened abortion
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Dydrogesterone treatment increases PIBF 

in women with threatened miscarriage

Kalinka & Szekeres-Bartho 2005

Mean PIBF (SD) (pg/ml) 

Day 1 Day 10

Threatened 

miscarriage (n = 27)

453.3±496.3 1291.6±1132.9 p = 0.001

Control (n = 16) 1057.9±930.8 1831.6±1979.2 p = 0.26

p = 0.008 NS 

(Not Significant)



Oral Dydrogesterone reduced 55% of recurrent 

miscarriage rate compared to the untreated group
Carp’s Metaanalysis 2012

Dydrogesterone has efficacy for recurrent 

miscarriage



Treatment efficacy of threatened miscarriage with 

dydrogesterone tends to be higher than vaginal 

micronized progesterone

Randomized study, double-blind, conducted in 

53 patients with threatened miscarriage to 

compare the effects of vaginal micronized 

dydrogesterone and progesterone for  the 

uterine placental circulation in early stages of 

pregnancy

- Group 1 (n=25): 300 mg of vaginal 

micronized progestserone + oral placebo

- Group 2 (n=22): 30 mg of dydrogesterone  

+ vaginal micronized placebo.

Follow up to the gestational week 23

K. Czajkowski et al, progesteron in threatened abortion, Fertil Steril 2007

43%

Vaginal micronized 

Progeston



Pregnant women (< 35 years old) 

with at least three unexplained 

consecutive miscarriages previously 

with the same partners were

randomized into groups:

-82 patients taking oral 

dydrogesterone 10 mg, 2 times/day, 

multivitamin and bed rest

-48 patients in control group: 

multivitamin + bed rest

Treatment to week 12 of pregnancy

Dydrogesterone reduced more than 2 times of miscarriage 

risk for patients with recurrent miscarriage

Efficacy of Dydrogesterone in recurrent 

miscarriage



Efficacy of Progesterone in preventing 

threatened miscarriage condition

Progesterone achieved efficacy of preventing miscarriage and recurrent miscarriage 

up to 51% compared to group of patients who used/did not use placebo

Coomarasamy BMJ 2011

Favours 

Progesterone
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Patients who used vaginal micronized Progesterone in the treatment of 

threatened miscarriage reduced 47% of rate of patients with 

miscarriage. 

Efficacy of using vaginal micronized 

progesterone in the treatment of patients with 

threatened miscarriage 

Cochrane Database of Systematic Reviews 2007, Issue 3.

Favors Progesterone



Progesterone

Progesterone 

Intramuscular form

Progesterone 
Oral form

Progesteron
Vaginal form

Routes of administration of 

Progesterone

.

http://upload.wikimedia.org/wikipedia/en/7/71/CU_medicine_logo_1.png


• Progesterone analogues were synthesized in order these 

hormones can be used orally 

• Used first for contraception

• Many of these compounds are associated with 

glucocorticoid, androgen and mineralocorticoid receptors,

side effects (acne, weight gain, depression, mood changes, 

irritability 

Synthetic Progestins



Micronized Progesterone

Oral metabolism

Oral progesterone undergoes many consecutive steps of metabolism:

• in intestine (bacteria with 5β-reductase activity)

• in intestinal wall (5α-reductase)

• in liver (5β-reductase, 3αand 20α-hydroxylase)

 5α -pregnanolone and 5β -pregnanolone (GABA A)

 5α -pregnanedione and 5β -pregnanedione (anti-mitotic, tocolytic)

Side effects via oral route:

- Increased hepatic metabolism

- Drowsiness, somnolence, sometimes feeling dizzy due to central nervous 

system effect (GABA receptor)

- Shorten menstruation cycles or causing breakthrough bleeding

High dose use



Micronized Progesterone 

Vaginal metabolism

• Bacteria in vagina and vaginal mucosa seem having no 5α and

5β-reductases

• After passing through vagina, only an increase in small 

quantities of 5α-pregnanolone was seen and concentration of 

5β-pregnanolone is unaffected 

The activity of progesterone on the central nervous 

system (CNS) can be adjusted via routes of 

administration



Plasma concentration of vaginal micronized 

versus oral Progesterone

Vaginal micronized versus 

oral progesterone achieved

concentrations:

• 2 hours higher than orally

• Maintaining stable during 8 

hours.

B. De  Lignieres et al./ Maturitas 21 (1995) 251 - 267

Vaginal micronized Progesterone achieved concentrations 

in the plasma better than oral form



Pharmacokinetic data: 

vaginal versus intramuscular

Miles A et al, Fertil Steril 1994; 62: 485-90

Plasma levels of progesterone 

at steady state

Plsasma levels of progesterone 

in uterine tissue at steady state



• 6-dehydro – retro 

progesterone 

(converted configuration)

• Double bond at C6 = C7
 Dydrogesterone: fold, solid, affinity with PR 

 Progesterone: flat, tied to many other R

Dydrogesterone
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Dydrogesterone is highly compatible

with Progesterone receptor



Dydrogesterone has strong and specific 

affinity with progesterone receptor 

The dose is 20 times lower

than micronized Progesterone

Comparison of biological effect 

between the 2 progesterone forms



Progestogen Dydrogesterone Progesterone

Testosterone and  

19 

nortestosterone 

derivative

Progesterone 

derivatives

Inhibition of 

ovulation - + + +

Estrogenic - ± + -

Androgenic - - + +

Masculinisation - - + +

Dilation of 

uterine muscles + + - ±

Advantages of Dydrogesterone 

Does not interfere with ovulation and does not affect fetal gender
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Rare drowsiness, less liver damage

Pregnanolone promotes GABA 

activity causing drowsiness

Oral micronized 

Progesterone Dydrogesterone

Bioavailability

Dosage

Metabolites mainly as 

inactive Pregnanolone11

Metabolites mainly as 

active Dihydrodydro-

gesterone (DHD)10

200-300 mg/day 12 10-20 mg/day 10

High content of active ingredient increases the load on liver



Oral Dydrogesterone is recommended for pregnancies having 

threatened and recurrent miscarriage expression



1. ACOG (2013): Progesterone is used widely for recurrent 

miscarriage (RM), particularly unexplained recurrent 

miscarriage.

2. Europe Progesterone Club guidline (2015): recommended 

that dydrogesterone is used for patients with threatened and 

recurrent miscarriage.

3. Progesterone and PIBF concentrations are early signs to 

examine pregnant women with threatened miscarriage.

4. Meta-analysis showed that progesterone, dydrogesterone 

reduce statistically significant miscarriage rate. 

5. Only Dydrogesterone has evidence in improving PIBF 

concentrations and reducing statistically significant recurrent 

miscarriage.

6. Vaginal micronized progesterone is recommended for use in 

the treatment of threatened miscarriage and miscarriage, it is 

safe and fewer side effects than oral form. 

CONCLUSION



Sincere thanks


