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Progesteone is an essential hormone in the process of reproduction. It involves in the menstrual cylcle, implantation

and is essential for pregnancy maintenance. Although the pharmacokinetics and pharmacodynamics of progesterone have

been well known, its use in the pathophysiology of pregnancy remains controversial. As a result, the therapeutic

application of progesterone in pregnancy is restricted to the prevention and treatment of threatened abortion, recurrent

abortion and preterm labor. Randomized controlled study showed that women who received progesterone were

statistically significantly less likely to have recurrent miscarriages before 34 weeks, to have an infant with birth weight

of 2.5 kg or lower, or to have an infant diagnosed with intraventricular hemorrhage. There is currently, however,

insufficient information to allow recommendations regarding the optimal dose, route and timing of administration of

progesterone supplementation. Progesterone is efficacious when continuation of pregnancy is hampered by immunological

factors, luteinic and neuroendocrine deficiencies and myometrial hypercontractility. This may explain the reduction in

the incidence of preterm birth in high risk pregnant women using high-dosage prophylactic progesterone. There is no

evidence to support to the routine use of progesterone to prevent miscarriage in early to mid pregnancy. However,

further trials in women with a history of recurrent miscarriage may be warranted.

Key words: Progesterone, Pregnancy, Preterm birth, Threatened abortion, Recurrent abortion

M E

Progesterone-2- A A1} AJ o] QJojA] H4=7A] Q] ﬁi%o
oh 2 AelE7], 24 e Q18] el e B
ast sEEomA oo ofahd A8710e & 49
A o, 19359 Ao = 7] ARk o= H
A HoR 47 olga 4 ook el QoA
progesterone®] ARR-L- o} 7}A] =gtk

o] B3 girk. 1 =gk o] Shh Folsh el

=]
371 o] WA, WAL 25 B 25 Folyol
U3 W% S AT 5 Y fUT PO &

A 12007 9. 27.
s R LR
E-mail: hhyae97@ilsanpaik.ac.kr

2 B3] A 5K non-septic abscess)—g—
A4 RS Agdolis & &
A 4= oy dF =5 RISk dle A7 L
e ofAl9] - Fofol At
=2 §A5He ol o)
59 o] 22go]
oIk mrebd 2744
Aol oyt &
oA grom A-tol

53}7{] AYsh= Zlom deA
2. progesterone2 ©|-23F YAF
T} ofe] 7HA] Foor o]
At ohefshA A E ik
A Ak} & o of| A Q] progesterone-2 AENOALO] X &,
S A o, RRAAEe] BolM A7)
(luteal phase)®] 743}, Z12]3 271459 A= 9 oA

_L

ol

- 171 -



4
0f
i}
<
ﬁ
o
Sl
Pl
w
i
w
fol

1 9lek Lot AR At

o] 9lo] progesterone®] Filof M3
2 Th2 2342 ehhm glom, ofx
Sopolt gl med Aolat
A= 5017]5 3t} 2003} 2006 0] 27| HE
o] A& 9 o HERRARS] ool Q1o A] progeste-
rone®] Ao gk A G7HA] 8] 52 TS| 24
3} =REo] Zz} R E QI uebd o7 A= o=
ZA)1 072 5}o] progesterone?] Z7|RE W ZHuERO Alo]|

olAle] ofato tate] Helsto] mux Gk

-

F

rl

Progesterone®| ZXJ|ZIS0HA{C] &t
(Role of progesterone in preterm labor)
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Factor of uterine quiescence
Progesterone

Ca2* channel blockage

Progesterone:

L - Prostaglandin synthesis

1 - Oxytocin affinity to receptors

0

Inhibition of uterine
contractility

Blockage of release from deposit

Myometrium

Fig. 1. Progesterone and uterine contractility
: mechanisms of action.

Progesterone in pregnancy

Progesterone (ng/mL)
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1004 & Plasma levels of progesterone in pregnancy are of
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0542 Decrease of progesterone plasma levels is associated with
s " triggering of labour in most animal species

0.05+

4 8 12 14 16 20 24 28 32 36 40
Gestational weeks

Fig. 2. Progesterone levels and uterine contractility in
pregnancy.
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Fig. 3. Hormonal regulation of smooth muscle cell
function. Interaction between progesterone and nitric
oxide.
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Fig. 4. Incidence of preterm delivery before 34th week in
natural progesterone group (A) and placebo group (B).
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Fig. 5. Cumulative percentage of undelivered patients
per week, by placebo and progesterone group.
Log—rank X2 = 5.33, P = .029.

Table 1. Use of prophylactic progesterone in high risk patients for preterm labor

Placebo Progesterone Relative risk Cl P value
N 153 306
<84 weeks 54% 36.3% 0.66 0.54-0.93 0.0001
<85 weeks 30.7% 20.6% 0.67 0.48—-0.93 0.0165
{32 weeks 19.6% 11.4% 0.58 0.37—0.92 0.0180
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Table 2. Decrease of maternal side effects using B—agonists in combination with progesterone

Maternal side effect

B—agonists (%)

B—agonists + progesterone (%)

Maternal tachycardia
Nausea and vomiting
Tremblings
Palpitations

Chest pain
Hyperglycaemia
Hypokalaemia

97
28
26
32
15
77
92

52
16
12
22
10
28
33

Review: Prenatal administration of progesterone for preventing preterm birth

Comparison: 0l Progesterone versus placebo (all studies)

Cutcome: 02 Preterm birth less than 37 weeks

Study Progesterone Placebo Relative Risk (Fixed) Weight Relative Risk (Fixed)
/N n/N 95% Cl 8) 95% C1
Hartikainen 1980 15139 9138 f B 5.5 1.62[081,3.25]
Hauth 1983 5/80 5/88 T 29 1.10[ 033,366 ]
Johnson 1975 218 12/25 | &l 023 [ 006,091 ]
Meis 2003 1117306 84/153 23] 678 0.66[ 054,081 ]
Papiernik 1970 2/50 9/49 | 55 0.22[ 0.05,096 ]
da Fonseca 2003 10/72 2070 == 123 049 [ 0.25,096 ]
Total (95% CI) 565 423 * 100.0 0.65[054,079]
Total events: 145 (Progesterone), 139 (Placebo)
Test for heterogeneity chi-square=1235 df=5 p=0.03 I =59.5%
Test for overall effect z=442  p<0.00001
0ol ol I w100
Favours treatment Favours control
Fig. 6. Analysis 01.02. Comparison 01 Progesterone versus placebo (all studies), Outcome 02

Preterm birth less than 37 weeks.

QITkal 31T} (Table 2).7 aFA 0k th2 2Ako] &g g9l
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Review:
Comparison: 0| Progesterone versus placebo (all studies)

Qutcome: 08 Infant birthweight less than 2500 grams
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Prenatal administration of progesterone for preventing preterm birth

Study Progesterone Placebo Relative Risk (Fixed) Weight Relative Risk (Fixed)
/N n/M 95% Cl %) 95% Cl
Hauth 1983 6/80 8/88 I 7.1 083[030,227]
Jehnson 1975 418 11726 -5 0 8.4 053[ 020, 1.39]
Meis 2003 82/301 62/151 B 770 066[ 051,087 ]
Papiernik 1970 250 8/49 = 75 025[ 005, 1.10]
Total (95% CIy 449 314 * 100.0 063 [ 049,081 ]

Total events: 94 (Progesterone), 89 (Placebo)

Test for heterogeneity chi-square=2.07 df=3 p=056 > =0.0%

Test for overall effect z=3.64 p=0.0003

Fig. 7. Analysis 01.08. Comparison 01 Progesterone versus placebo (all studies),

birthweight less than 2500 grams.

0.01 0.1 I 10 100

Favours treatment Favours control

Outcome 08 Infant

Table 3. Prognostic factors in cases of threatened abortion

Favourable prognostic factors

Adverse prognostic factors

History

Advancing gestational age
Sonography

Fetal heart activity at presentation

Maternal serum biochemistry
Normal levels of these markers

Maternal age > 34 years
Increasing number of previous miscarriages

Fetal bradycardia
Discrepancy between gestational age and crown to rump length
Empty gestational sac > 15—17 mm

Low B hCG values

Free B hCG value of 20 ng/ml

B hCG increase < 66% in 48 hrs
Bioactive/immunoreactive ratio hCG < 0.5
Progesterone < 45 nmol/l in 1% trimester
Inhibin A < 0.553 multiples of median
CA125 level =43.1 U/mL in 1% trimester

shefjsto] 7kaL Sl AAolth o= =t olujoll f4te] 7he/d oF 2.68) F7FekaL
w3} oF 17%0l|4 = QA Fub|S mikste] LR &

ProgesteroneQ HHIQAH U wZo] tpehdra Feh” o)9f o] fAte] El= A$

SUA QAHJIA O] Bt = 9F 50%o A AAA] ol o] efle® dHA gloH

(Role of progesterone in threatened and recurrent abortion) Jdbe]l a1y AR, HE AL A9, A d RS

Uk o = Al 205 o]
oAl dE¥ol e 47l

sl §9) ot

Auroxpo @ Aok

T, A7HH o 2 $Kautoimmune  disease:  phospholipids-
antibodies, lupus anticoagulant, cardiolipin antibodies), -9-712]

Agh 2 24 ¢ He Pl 5ol der vHE
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Table 4. Pregnancy outcome in studies with various therapeutic regimens

Sonography at

Successful continuation of
pregnancy

Intervention
controls P value

First author Design N presentation Intervention group

Moller Randomised controlled 260 No Medroxyprogesterone 60/123 71/137 0.62
Trial (three regimens)

Tognoni Randomised controlled 145 No Hydroxyprogesterone 49/74 50/71 0.58
Trial caproate

Berle Randomised controlled 300 No Hydroxyprogesterone 96/154 100/146 0.26
Trial caproate

Gerhard Randomised controlled 52 Yes Progesterone 23/26 21/26 0.44
Trial

Soltan Randomised controlled 35 Yes Buphenine 19/23 4/12 <0.01
Trial

Harrison Randomised controlled 61 Yes hCG 14/20 11/21 0.24
Trial

Harrison Randomised controlled 61 Yes Bed rest 5/20 11/21 0.07
Trial

Giobbe Retrospective 226 Yes Bed rest 123/146 64/80 0.41

Ben—haroush Prospective observational 230 Yes Bed rest 180/200 23/30 0.03

Ao I fRIE Ae] & 4 Q= At &Stk
5] o]e} Zro] fAto] WAYH F
7HESAlE ARt ZAA =
ol B¢k EHS, B, AT, &5, 5 2 Al
g 7]—7(4 E ]:]—0 s A AQ %O]

kAt A o] S5 AISE AARHE ¢ ]—*ib
Blob} gl & HAlY
Tt glo} thie
tional age and crown rump length), 117 <Al HHE© X}o]
71949, A A progesterone< 45 nmol/l, Z-& HH| &
Z hCG2} inhibin A7} & HL- 52 & 4 Qith ESH
HhHo gjof 4lZo] glE AU 99 T2 STt
oAl QA7 fl= 78‘—?*01]% FZ YAlAlTE Hd 5= 8l
thal 3hc} (Table 3)."® ProgesteroneS- 2 2t Al )& AYz)
F7] & HH|7|Gecretory phase)of| A =] ghe] 24t o
Boexel BEBoln] w3k 94l 2710) FAleIA] Fx
RIS AL 21 Y ) St At
Aoz ekelA Slck obdzbA Aol Bl
Molt Aol Ae] AESHE E BANE
HE A oFelA A ghert Mol

(large empty gestational sac), ]l

Aol B %] (discrepancy between gesta-
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ot
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n 111)
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cytokine-2

o7 olof T3t Ay} 5] wal Qtk 2 T-helper
(Th)1 cytokine®] Z71l 0] YAIFA] Hufo] HA3H
2 gelom JEIL glow, Th2 Aol FH|==
cytokine @] interleukin (IL)-10-2 JA1-§-X]o]] = Q3} cytokine
© & Th19] HAZE-S down-regulationd}= 7 &2 A
A STk HhEo] IL12 Thi Wei2-8-2 SSHAAA
JAlg-z12] AlTE oo 7itkal $heh” Makhseed S-9]
wt0] Sjebl vk A S4b Bklo] glofAl Thi
cytokine®] IL-2, tumor necrosis factor (TNF)-a, TNF-[3,
interferone-y, “12] L Th2 cytokineQ] IL-4, IL-5, IL-6, IL-10,
D30 59| HES AL 7)ol Hepd W el
vlaste] & At G4 AAlFolA Th2 cyrokine?] IL-6

OF IL-100] RHE F84d fAb @AtollA BHek &JofglA|
=9ty wiHo| H-E &34 AL FR|o A= Thl

onoinetl TNE: 248 Q40 4t i il
Al =9k ey o2 B ato) olshw HukgAt ¢l
fofA o]ef - cytokine®] Fle= HA %"ﬂ—‘?‘—oﬂ/ﬂﬂ'
ZJo] & Ho|R] ¢Fkom, St progesterone ] HEl-G-Alo]|
Ao FIE 0]} ZHE cyrokine2] Ex WIS oy
ZAo] ol FYirLo]A Eu|E]E= progesterone-induced
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Table 5. Comparison progesterone versus placebo/no treatment

No. of No. of
Outcome title studies participants Statistical method Effect size
01 Miscarriage (all trials) 14 1988 Peto Odds Ratio 95% ClI 1.05[0.83, 1.34]
02 Miscarriage (placebo controlled 11 988 Peto Odds Ratio 95% ClI 1.15[0.87, 1.51]
trials only)
03 Miscarriage (women with previous 3 93 Peto Odds Ratio 95% ClI 0.39[0.17, 0.91]
recurrent miscarriage only)
04 Miscarriage (oral progestogen 5 563 Peto Odds Ratio 95% CI 1.11[0.79, 1.56]
versus placebo)
05 Miscarriage (Intramuscular 4 728 Peto Odds Ratio 95% CI 0.77[0.36, 1.68]
progestogen versus placebo)
06 Miscarriage (vaginal progestogen 2 355 Peto Odds Ratio 95% CI 0.74[0.40, 1.35]
versus placebo)
07 Preterm birth 6 841 Peto Odds Ratio 95% ClI 1.15[0.68, 1.94]
08 Neonatal death 2 151 Peto Odds Ratio 95% CI 6.97[0.43, 112.36]
09 Fetal genital abnormalities/ 2 20 Peto Odds Ratio 95% CI 6.19[0.37, 102.46]
virilisation
Study Progestogen Placebo Peto Odds Ratio Weight Peto Odds Ratio
N N 95% C1 ) 98% CI
Berle 1980 58/154 467146 = 255 L3I [o82211]
Corrado 2002 4311 3273 _ = 26 117[026.521 ]
Gerhard 1987 3126 5126 T 26 056 [ 0.13,249 ]
Goldzieher 1964 523 531 N 30 1.44[0.36,570 ]
Klopper 1965 818 5115 — 30 157[0.39,625]
Le Vine 1964 415 815 " 8 0.34[008,1.44]
Moller 1965a 920 724 = — 35 1.95 [058. 661 ]
Moller 19656 1328 17735 —— 59 092 [ 0.34, 247 ]
Moller 19¢5¢ 41475 478 —— 143 1.03 [055.195]
Nyboe Anderson 2002 18/153 22/150 = 131 078 [040,151]
Reiinders 1988 232 1132 S TE LI 1.99[0.20, 1986 ]
Shearman 1963 527 523 . 30 082[021.325]
Swyer 1953 11460 1353 — Al 069[028.170]
Tognoni 1980 274 21771 T 120 1.9 [0464,257 ]
Total (95% CI) 101é 972 - 1000 105[083,134]

Total events: 207 (Progestogen), 200 (Placebo)
Test for heterogeneity chi-square=7.84 di=13 p=085 I =00%
Test for overall effect 2=042 p=0.7

o102 05 | 2 5 10

Favours progestogen  Favours placebo

Fig. 8. Comparison progesterone versus placebo/no treatment, outcome (miscarriage).

blocking factor (PIBF)7} immunomodulationg -G-E5}0] & 3} 2l @l xlolakar AzFsk 2= qluhy skt w3t
AR A 5= ki sk QA A 1A o|AZ F+ Ho] ¢152 Q1 hCGo| S H ) ¢ wiztst 4
2710l 4] progesterone®] F= H|W Al F2 HejofA] e BYrkar Ik 3581 2] ¢4l 18% Zof &
T WH3ls Eolh Aoz dHA Qe KHiale] ot = HW AHurRARe] AIRolA e 2HH O] proges-
FAL Al 1 AREZ0l FAL FAI7E 7Fs e 7 W pro- terone SO 7 HuLGALS] o 25 AfSte] 2 Au}

gesterone 2] %‘—Et—:— 5.1 ng/mlo| ™, Zo]%x progesterone2] progesterone =7} 45 nmol/l (14 ng/ml) n|9id of E=F
7] 25 gl OlAOlzhE QAL 4 W Ao] B o o2 UEhelen), of 1 YTHEL: 87.6% 5ol
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L 87.5%%cta sk
o|e} 2o A oA Q] HEE| progesterone> Al
2700 PAlS GAE 9T = gAY oA
ol oiA] Stk BAE N0 AkgAto]A
progesterone-> 2F 13-40% A =7} AWE Il Q=
o, JTeft oleft ol TR $l 2
o

Al Aol A ":!/ﬂfﬂ FrAol| progesterone2- EE’V}
z) 31 Q)T} (Table 4)."° 22] 31 3074
9 e wASte] HFA LR 147] (1988%) 2 =i
Al =2 sE EH-F(—E_J rneta—ana.lysmoq—"rloﬂ/\{ I proges-
bl anom W
oA % o Ao a%e e, 531 94 27
L} Z7]0]| progesterone2 routineQ. & A= AL AHFH &
37} gleka SHoeh’ T 343] o)4pe] HEH LY
A1) 7]8kelo] Gl QIAIROIAL progesteroncd] AL
A3t giekn el 4 gloit o] Aow o
e 2ol & o A77h Wasicha shdeh aelm
progesterone A8-0] AlAJo} A8 3} ool 3y
20| o718 (A3} (virilization) L} hypospadias 72
Ho} 19 3 Sake eto] Gicka STt (Table 5
(Fig. 8).
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A 2l 2717089 ok x| =0
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