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Pharmacokinetic Changes During Pregnancy

* Normal physiologic changes that occur during
pregnancy may alter medication effects,
resulting in the need to monitor or adjust dose
or type of therapy.

* Physiologic changes begin in the first trimester
and peak during the second.

°\fMaternaI plasma volume,, cardiac output and
P""““"GFR increase by 30-50%, lowering the

{ | be elimi Paster
S concentratlon of” él?ugngcéxcreted by the kidney.
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Pharmacokinetic Changes During Pregnancy

* Therefore, pregnant women may have different

drug pharmacokinetics than non- pregnant,_ ...

women. e e Lo s

Mo Hhose hon-preg nent

* As fat increases during pregnancy, the volume of
distribution of fat-soluble drugs increases.

e Plasma albumin concentration decreases due to
dilution, which increases the volume of
distribution of highly protein-bound drugs. w&m&m@ﬁﬁ%

-HA-L'P G

* Unbound drug is also rapidly eliminated by themm

liver or the kidney. N ik s
o 1 Fuid; #corc. A water solihle dngs. to



Pharmacokinetic Changes During Pregnancy

Hepatic perfusion increases, which may increase
hepatic extraction of drugs.

due ko 1 PRG

Nausea and vomiting as well as delayed gastric

Ps menoned befre , dug uill

emptying may alter drug absorption. et i, oy v

Pregnancy-induced increases in gastric acid may
Bacd —>T o

affect absorption of weak acids and basis. -
bewi rped
High levels of estrogen and progesterone may

affect hepatic enzyme activity. rny <l € 73



Pregnancy-Influenced Issues

Pregnancy causes or exacerbates conditions
that pregnant women experlfencwekfghonstlpatlon

gastro-esophageal reflux hemorrhonds nausea
and vomiting.

Gestational diabetes, gestational hypertension,
and venous thrombo-embolism have the
potential to cause adverse pregnancy
consequences. 4 #ylined puret:



Pregnancy-Influenced Issues

1. GIT:

A. Constipation is prevalent during pregnancy, and

can exacerbate hemorrhoids.
non g metlrods

*» Management of c?nstipation starts first)with
moderate physical exercise agd increased
dietary intake of fibers and fluids. , anry st Fesbe L

alone word connce

* |If additional treatment is needed, supplemental

fiber and/or stool softener is appropriate.
Dy N ULofA2] (Atthivts -+ bl by 29k

—
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Pregnancy-Influenced Issues

*Suppl&(w}-ﬂj ﬁbﬁf% N\bs(ﬂm;mn eded oong it}
Bulk-forming agents (psyllium, methylcellulose

re hat absarbed
and polycarbophil) are safe for Iong erm use

because they are not absorbed.

*Osmotic laxative (polyethylene glycol, lactulose,

and sorbitol) and stimulant laxatives (Senna and

_ bisacodyl) can be used. if fiers fated {%?‘
/=P

Use of magnesium and sodium salts may cause
electrolyte imbalance. Sk be avwided




Pregnancy-Influenced Issues

7\‘}27vevgshm3 \ewpdive
e Castor oil should be axgldgq Qﬁc?imﬁ it
stimulates uterme contractlons causes dlarrhea 5
dehydration, and GIT adverse effects (abdominal

pain, nausea & vomiting).

* Mineral oil impairs fat-soluble vitamin (ADEK)
absorption, and may cause severe bleeding in the

Will be debrnt in Vit K phos Jawna chis

newborn if used for long time . i

* Hemorrhoides should be treated conservatively.

2, Stz

potn s



Pregnancy-Influenced Issues

B. Management of gastro-esophageal reflux
disease includes:

Life-style ang dietary modification (small
ket phian b= v .y .
frequent meals, avoiding spicy and fatty meals,

alcohol and tobacco avoidance, food avoidance
at bedtime, elevation of the head of the bed).

fsymptomsaremotirelieved GREREy, . ,....

calcium or magnesium

/
V.,
aa,q? qw(ﬁfvmsot[flm over 'HA‘—-SPU"YL&C‘A Mugsse, o . M—

. (aluminum,
1" preparations) and sucraifate are acceptable. 5%

aaa\',,s}- aaud"
o pain and

Jrivauin due
e 4 asd.

_04se 0 sequinie®
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Pregnancy-Influenced Issues
>mMWOJ~£/re,M/Mw wove expamsion of Plasmen Dume.
Sodium bicarbonate (sodium overload) and
magnesium tnsnhcate (no data available on
safety) should be avoided.

If the patient does not respond, histamine H,_

receptor blockers (ranitidine) can be used.
Snot used exXepl —— K %
Prroton pump inhibitors (omeprazole) ma\clmﬁ%gt

be associated with increased risk of major birth
defects.

10



Pregnancy-Influenced Issues

C. Nausea and vomiting of pregnancy affect ~90%

of pregnant women.
on amd evon Somehhass bolve Preting ghes preogrant

It begins within 4-6 weeks of gestation, peeks
SHn

between weeks 8-12 and resolves by 16-20,
WEEkS.hofmaﬂxj % no- svee. bup L i was Hhan 5

Hyperemesis gravidarum (severe vomiting
causing weight loss, dehydration, electrolyte

\ imbalance, and ketonuria) occurs in 0.5-2% of

women. s need atk it reabrents whie simple nawsea and wifing are redred ﬁ‘rfsr@
with conseviat e

WLASUNES, ”

Use B sequenice




Pregnancy-Influenced Issues

Dietary modifications such as eating frequent
small soft meals, and avoiding fatty and spicy

meals may be heﬂem
O utdin 195 oy WG'TT) bt if i was ovecused it mig ht aawge. conshipation.
Ginger (J-HNJMTIS effective and probably safe.

Pyridoxine (vitamin Bg) and/or antihistamines
v[doxvlammej are effective and are first-line
agents | Pyridoxine - doxylamine).

i sequenice

«8e
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Pregnancy-Influenced Issues

* Metoclopramide and phenothiazines may
cause sedation and extrapyramidal adverse
effects including dystonia.

. ,—BBY\H.UW-'C» agenks sk
* Ondansetron (serotonin 5-HT, receptor:=« 4"

antagonist) is controversial and may cause[oral

clefts) |
. De)(a;mﬂmsurw. which is a vey a,.sod AN AVULAC .
 Corticosteroids may be effective. Reserved for

use after the first trimester, because of risk of
oral clefts.

13



Pregnancy-Influenced Issues

2. Gestational diabetes (GDM):
> 20 weels

e GDMis diabetes diagnosed during the second
and third trimester.

ko

* It develops in 3-5% of pregnant women.%ﬁ”ﬁ‘m

* Nutritional education with dietary
modifications, exercise and blood glucose
monitoring are considered first-line for all
women with GDM. Trsufin is e fist



Pregnancy-Influenced Issues

* 85% of patients can achieve control with this

° . ; ¢, NoWWi, on ora] aemics s\neudd
first-line therapy. il

* Human insulin is the drug of choice for GDM

o Thus Mfefw; onk l:»c .
because it does not cross the placenta. .. (ro maasas:

Clvburid I : : | : |
| | oty da limited.

* Risks of GDM include: fetal loss, increased risk
of congenital malformations, and macrosomia.

15



Pregnancy-Influenced Issues

3. Hypertensive disorders of pregnancy:
 Complicate ~ 10% of pregnancies, and Include:

1) Gestational hypertension (without proteinuria
developing after 20 weeks of gestation).

2) Preeclampsia/eclampsia.

3) Chronic hypertension (preexisting hypertension
or developing before 20 weeks of gestation).

4) Chronic hypertension with superimposed
preeclampsia.



Pregnancy-Influenced Issues

we dovy wont
loveer Wom His Jo
ainbain Hae feso -t )

Defined as blood pressure > 140/90.“
Non-drug management: stress reduction, and

acrobic .

exercise.

7ﬁctivity restriction (?): prolonged bed rest may
increase the risk of venous thrombo-embolism.

Use of supplemental calcium 1-2 g per day
decreases the risk of hypertension and
preeclampsia in patients with initial low calcium

intake.
\




Pregnancy-Influenced Issues

: . &
e Calcium supplements are not effective in

patients with adequate calcium intake.
Viest duny of choic despyeits mary advee Jocts.

* Initial drug choices include methyldopa,

mired @-f blecker _blociters ave nor tecommrended in pregran

hvdralazine, or labetelol.f o i e i ol 5= We
y —/ T tihange except laberadol be kS ;(/Zbdimﬁ:’;i‘k,_

’

: ihquichly
fast-aeting 1100,
Syepd syndrvme -
* Magnesium sulfate when preeclampsia is

present.

18



Pregnancy-Influenced Issues

Preeclampsia:

Develops after 20 weeks of gestation.

Chronic and gestational hypertension may be
complicated with preeclampsia.

It is a multisystem syndrome: renal failure,
maternal morbidity/mortality, preterm
delivery, and intrauterine growth retardation.



Pregnancy-Influenced Issues

. N#Mama aspiiin

e Treatment:in addltlon to treatment of

lowey Hhan §o- 100™g.
hypertension, low- dos_as_p_Lmeﬁo 81 mg/day
beginning late in the first trimester in women

at risk of preeclampsia. » pees micthonts femstion éLgﬁpil
* The only cure is delivery of the placenta. BMV)X

20



Pregnancy-Influenced Issues

Eclampsia:

wf‘

AP

Seizures on top of preeclampsia.
It is @ medical emergency. ... dwision
May be prevented by low dose aspirin.

Magnesium sulfate is effective in preventing

eclampsia and treating |ts selzures
I’ Wsﬂedsdhﬁuud adminSvagpen +hat mahr caunge fluid ovedoad and p vnYIoelmq +HF

XUsual dose 4-6 g IV over 15 20 min, followed by
2g/hr continuous IV infusion for 24 hours.

Diazepam and phenytoin should be avoided.
Teary™

21



. 15:,13“‘/2( ,.::“l; bo be mnitored shough anti ackiied fachr X achiipy w
2?7 Pregnancy-Influenced Issues o, ...

2-

frvig in
P"t‘jna,nca.

4. Venous Thrombo-embolism (VTE):

Risk of VTE in pregnant women is 5-10 fold
higher than that in non-pregnant women.

Iﬁgg-g@%&g&l‘gr-welght heparin (LMWH) is # 4555

preferred over unfractionated heparin (UFHW

for treatment of acute VTE in pregnancy. W

Treatment should be continued throughout
pregnancy and for 6 weeks after delivery

(minimum duration of therapy should not be <
3 months).

22



Pregnancy-Influenced Issues

Ssmal( (e avecdle | canermss Hae placenta,
 Fondaparinux (synthetlc pentasaccharide) and

I mbibyrors

|njectable direct throm@m inhibitors (lepirudin,
‘f’” blvallrudln) should be avoided unless the® %2,

Not- Fmdapcw( AR

Fow‘ patient has heparin-induced thrombocytopenia.
* The éral) gent$ dabigatran (direct thrombin“""
inhibitor), rivaradx3ban (direct factor Xa

inhibitor), apan (direct factor Xa inhibitor)
are not recommended.

23



Pregnancy-Influenced Issues

Warfarin should not be used because it may
produce:

Nasal hypoplasia.
Stippled epiphysis (chondodysplasia punctata).

Limb hypoplasia. M‘Y\m

Eye abnormalities.’yGﬁ
Z
(risk perioweekS of gestation)

CNS anomalies are associated with exposure
during 2"9 and 3'd trimesters.

24



Pregnancy-Influenced Issues

In women with high risk for VTE, antipartum
LMWH prophylaxis, with 6 weeks postpartum
prophylaxis with LMWH or warfarin is
recommended.

Women with prosthetic heart valves should
receive LMWH twice daily (or UFH every 12

hours) during pregnancy.

High risk women with 'prrosthetic heart valves

may also receive low-dose aspirin of 75-
N— ot 60-%1 as
mg/day. b en ot TR

e — of preecddowopsiz- 25




Pregnancy-Influenced Issues

 LMWH should be adjusted to achieve a peak
Cy anti-Xa level (0.7 - 1.2 U/mL) at 4 hour post-

2550 disiibwien ends

\subcutaneous dose) d Shmgetion e

\oeﬁ'\(\s-

* This recommendation may be associated with
subtherapeutic trough level.

 UFH treatment should target a mid-interval
aPTT value at least twice the control value or an
(; anti-Xa level of 0.35-0.7 U/mL.

26



Acute Care Issues in Pregnancy

1. Urinary Tract Infections (UTIs):

* Escherichia coli is the primary cause of infection
in 75-90 % of cases.

* Other gram-negative rods (Proteus and
Klebsiella), as well as, group B Streptococcus

(GBS) may cause UTI. Spid e e
o €00

 The presence of GBS in urine indicates heavy
colonization of the genitourinary tract,
increasing the risk for GBS infection in the
NEWDOIN. i theiisin wos b de end ofprgnaney 2




Acute Care Issues in Pregnancy

UTIs are asymptomatic (asymptomatic
bacteriuria) or symptomatic (cystitisand |
pyelonephritis). =
Treatment of asymptomatic bacteriuria and b

cystitis is necessary to prevent pyelonephritis. i
Duration of treatment 7-14 days.

The most commonly used antibiotics to treat
asymptomatic bacterlurla and cystitis are [3-
lactam antibiotics [amoxaallm and st
*cephalosporins] and Phitrofurantoin,  * ™= ppiet




Acute Care Issues in Pregnancy

B-lactam antibiotics are not teratogenic, but E.
coli resistance to ampicillin and amoxicillin

limits their use as single agents. i ot 45
necc(u( t.e E':q.' or o\'\l*“‘s @

Nitrofurantoin is not active against Proteus
species and should not be used after week 37 in
patients with G6PD deficiency because of the

risk of hemolytic anemia in the newborn.
. . Conmwl\c«_.n‘l -l“nrouﬁlmwl_- Hs W.
Sulfa-containing drugs (co-trimoxazole) can

contribute to the development of newborn
kernicterus, and should be avoided during the
last week of gestation. L-Hghly prorcin beuad - g,

2 _Rlicasd Ac_‘(:(demod C S

Le (n\Cherns,



Acute Care Issues in Pregnancy

*  Trimethoprim is a folate antagonist that is
contraindicated during the first trimester
because of association with cardiovascular
malformations.

* Fluoroquinolones are containdicated because of
association with impaired cartilage
development.

* Tetracyclines are containdicated because of
association with deciduous teeth discoloration,
if given after 5 months of gestation.

30



Acute Care Issues in Pregnancy

Pyelonephritis is more severe and is associated
with premature delivery, low infant birth
weight, hypertension, anemia, bacteremia, and
transient renal failure.

Hospitalization is the standard of care for
pregnant women with pyelonephritis.

Therapy include@arenteral’administration of 2nd
and 3" generation cephalosporins (cefuroxime
wokg solullg =~ 403N} Crss Patenfo

and ceftriaxone), ampicillin + gentamicin, or
S T H enicflincse
ampicillin-sulbactarii. W

31



Acute Care Issues in Pregnancy

* Switching to oral therapy is likely if the woman
is afebrile for 48 hours.

* The total duration of therapy for acute

pyelonephritis isEO-14 days.’

 Nitrofurantoin should be avoided because it

does not achieve therapeutic levels outside
. be s excreted 0 Yhe 06 g annd
UFINE. Y i o - eme

;S \')0" enouﬂ"\ n }4‘1/ I’U\,OJ Hssue N for QSUWPW;C WUL(;‘\
b jrea} pyelneph(itis. 2) Lyokins .
£ (>3)A/a+ he protens.
qy Not+ fe ygclouf‘f{l—n's-

;\l‘ih\s‘-'wr»nlfm'n !
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Acute Care Issues in Pregnancy

Treatment for some sexually transmitted diseases
in pregnancy:
1. Bacterial vaginosis: Nty badeia.
Recommended: Metronidazole.
Alternative: Clindamycin.
2. Chlamydia: Macrolide Abg .
Recommended: Azithromycin.
Alternative: Erythromycin.

33



3.

4.

Acute Care Issues in Pregnancy

Genital herpes:
Recommended: Acyclovir or valacyclovir.
Gonorrhea: slong vith prbensesd

Recommended: Ceftriaxone, treat chlamydial
infection concurrently.

Alternative: Azithromycin.

. Trichomoniasis:

Recommended: Metronidazole
Tinidazole should be avoided during pregnancy.



Chronic llinesses in Pregnancy

1. Allergic Rhinitis:

* Treatment strategies for allergic rhinitis in
pregnancy are similar to non-pregnant women:
avoidance of allergen, immunotherapy, and
pharmacotherapy. o)

 Drugs that can be used: intranasal é(:gl—f)
corticosteroids, intranasal cromolyn, and first-
generation antihistamines (chlorpheniramine,
diphenhydramine, and hydroxyzine.

. /:I'opicaljoxymetazoline (a-agonist) may be
preferable to oral decongestants. 55




Chronic llinesses in Pregnancy

2. Bronchial Asthma:

Health consequences of untreated or poorly
treated asthma include: preterm labor,
preeclampsia, intrauterine growth retardation,
premature birth, low birth weight, and stillbirth.

Risks of medications use to the fetus are less
than risks of untreated asthma.

36



Chronic llinesses in Pregnancy

Treatment:
1. Step 1 short-acting B,-agonists (SABA),

=5 ulbu(—amo

albuterol + inhalational corticosteroids,

budesonide.
P5¢fje/hﬁah'nbi-“rw atuke Hack Formgh gep 1. Salmeinl
2:

2. Step 2: long-acting B,-agonists (LABA), sliswbemed
+ inhalational corticosteroids, budesonide.

37



Chronic llinesses in Pregnancy

3. Diabetes Mellitus:

* Poorly controlled diabetes can cause fetal
malformations, fetal loss, and maternal
morbidity.

* Women with diabetes should use effective

contraception until optimal glycemic control is
achieved before attempting pregnancy.

* Human insulin is safe during pregnancy.

N e f 2 DMLincludea cluburid
and-metformin.

38



Chronic llinesses in Pregnancy

3. Epilepsy:
2
e Seizure frequency does not change for most
pregnant women with epilepsy.

* Seizures may become more frequent because of
changes in:

a) maternal hormones.
b) sleep deprivation.

c) medication adherence problems because of fear
of teratogenic risk.

39



Chronic llinesses in Pregnancy

d) changes of free serum concentration of

antiepileptic drugs resulting from:
i. increased maternal volume of distribution.

bo dluhon
ii. decreaséﬁ ﬁrotein binding from

hypoalbuminemia. 74~y fec facieie. T bominshiom .
iii. increased hepatic drug metabolism... .1 :fs'—
iv. increased renal drug clearance. restiwn o oo



Chronic lllnesses in Pregnancy

Se }leahwnl' Shovid be
Vept eared —
Wi, oL s;wlc zwj VD

The risks of uncontrolled seizures to the infant
are greater than those associated with
antiseizure drugs. (especially for tonic-clonic
seizures). ;W

Major malformations are 2-3 times more likely
to occur in children born to women taking
antiseizure drugs than to those who do not.

41



Chronic llinesses in Pregnancy
5ut. whith aoepilephc Shald be vsed 2

oS
ASDs status: g
9

a. Probably safest AEDs: Carbamazepine,
lamotrigine, levetiracetam, phenytein (??).

b. Lower risk than valproic acid (VPA):
Gabapentin, oxcarbazepine, zonisamide.

Valpic .d (orse. yemtogenic)

c. Significant risk: VPA, topiramate, — shaud nor be

use
phenobarbital. sc (g .y, - udays + vy sedosive agent) 4
US&I,'CDY ﬁéb{&:&wms

5&Izwhc§
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Chronic llinesses in Pregnancy

Use of valproic acids should be avoided during
pregnancy.

Major malformations with valproic acid are
dose-related and range from|6-9%. @

Include neural tube defects (spina bifida), facial

e, ® ° U io ,'taJ
clefts and cognitive teratogenicity.” " e
like menfat refardation -

Antiseizure drug monotherapy is
recommended with dose optimized before
conception.

43



Chronic llinesses in Pregnancy

All women taking antiepileptic drugs should
receive folic acid supplementation (4-5 mg

daily) startinglbefore)pregnancy and continuing
at least through the first trimester, and

preferably throughout pregnancy.
Important !!

44



Risk of Antiseizure Drugs During Pregnancy

https://obgyn.onlinelibrary.wiley.com/doi/pdf/10.1111/tog.12413

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4784252/pdf/10.1177 1756
285615623934.pdf

45
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4784252/pdf/10.1177_1756285615623934.pdf

When to avoid or postpone pregnancy?

Uncontrolled epilepsy
Drug-resistant epilepsy

Polytherapy

High dose ASDS reaning dne hus devg rmsponse prblem
Non-compliance

ok WDNRE

Poor general health



Chronic llinesses in Pregnancy

4. Chronic hypertension of pregnancy:
Defined as :

1) hypertension occurring before 20 weeks of
gestation

2) the use of antihypertensive medications before
pregnancy i)

3) or the persistence of hyﬁertension beyond 12
weeks postpartum.

Classified as:
a. Mild/non-severe: 140-159/90-109 mmHg
b. Severe: >160/2110 mmHg



Chronic llinesses in Pregnancy

* Chronic hypertension can cause fetal growth
restriction, maternal complications and hospital
admissions.

 When treating chronic hypertension in pregnant
women you should be careful NOT to
compromise utero-placental blood flow. (Lower
BP over a period of hours)— s cdepetion e,

* If thereis no end organ damage,
antihypertensive drugs may not be used to treat
non-severe hypertension. (<160/<108 mmHg).



Chronic llinesses in Pregnancy

 When using antihypertensive medication Mf@
sustain blood pressure at 120-160 / 80-105
mmHg.

Drugs:
* Initial choice include methyldopa, hydralazine,
or labetelol.
Yealel | o ding | B
IE : fodining.

 Magnesium sulfate when preeclampsia is
present.

49



Chronic llinesses in Pregnancy
Splf\o“JOUWM’.)
* ACEis, ARBs, renin inhibitors (aliskiren), and
mineralocorticoid receptor antagonists should

be avoided, because of teratogenicity and
toxicity to fetus.

«.. Atenolol may be associated with fetal growth
restrictions.

\M'\A
- ’A/fhiazides are-second-line. They reduce plasma
volume.

50



Therapy of Hypertension

Treatment of Chronic Hypertension in Pregnancy

Drug/Class

Methyldopa Long-term follow-up data supports safety; considered a
preferred agent

Labetalol Increasingly used over methyldopa because of fewer side
. effects; considered a first-line agent
ACEi, ARB, Contraindicated; major teratogenicity reported with exposure
direct renin (fetal toxicity and death)
inhibitor
B-Blockers Intrauterine growth retardation reported (mostly with
atenolol)
Clonidine, Limited data

thiazides, CCBs
W fedping




Chronic llinesses in Pregnancy

6. Thyroid disorders:
shodd be poyed .
* Untreated hypothyroidism increases the risk of

preeclampsia, premature birth, miscarriage,
growth restriction, and impaired neurological

~menje) rerardaton.

development in the fetus.
* Thyroid replacement should be instituted with

*@1 méZdai levothyroxine)
'\FQQ

52



Chronic llinesses in Pregnancy

Women taking thyroid replacement before

pregnancy usually have increased requirement
during pregnancy.

FoIIow[TSH level|during pregnancy every 4-6
weeks for dose titration.

Hyperthyroidism during pregnancy is associated
with fetal death, low birth weight, intrauterine
growth restriction, and preeclampsia.



Chronic llinesses in Pregnancy
tepabogenic dngs bt we have wo ot dhsice .

* Therapy include‘thionamides (me@yi@iicgle and
propyl@oﬂyyr%il (PTU). e A

e Use PTU in first trimester Lit is significantly
. S.ocis?n Placente. wi b.tw
ionized at physmf;glc pl-f), and switch to
methimazole in second & third trimesters to
balance the risk of PTU-induced hepatotoxicity,
and methimazole embryopathy (Choanal and

esophageal atresia). 7 =

54




Chronic llinesses in Pregnancy

The risks of uncontrolled hyperthyroidism
outweigh the risks of thionamides.

b
lodine 131 (I*3') is contraindicated because of
the risk of damage of fetal thyroid.

) W5 lapss unte) rekardthion
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Labor and Delivery

1. Preterm labor: e cf
0% Y

e Preterm labor occurs between 20-37 weeks of
gestation.

* Itis aleading cause of infant morbidity and x-
mortality.

[ Tocolytic therapy: |

 The purposes of tocolytic therapy:

Deley Varbor .
1. Postpone delivery to allow for maximal effect of

antenatal corticosteroid therapy. ™ ;;’ji?;“,,‘i"' DL e

v

aid
lebor. (ko prevent ARDS avid
“n m&u&» mabhraben




Labor and Delivery

2. Allow for transportation of the mother to a
facility equipped to deal with high-risk
deliveries.

3. Prolongation of pregnancy when there are

underlying, self-limiting conditions that can
cause labor (pyelonephritis, abdominal surgery).

* Tocolytics are not used beyond 34 weeks of
gestation.



Labor and Delivery

* Tocolytic 'i&erapy should not be used in cases of
. egeg (M) . .
WX previabilit mtrauterme;gglsgem)ls@ a_lethal
fetal anoma \? intrauterine infection, fetal -
Adistress, severeJoreecIampsig? vaginal bleeding,

or maternal hemodynamic instability.®

* Tocolytic agents: 3-agonists, magnesium,
calcium channel blockers, and prostaglandin
inhibitors (NSAIDs).

e All prolong pregnancy 2-7 days, but do not
reduce overall rates of respiratory distress

syndrome, neonatal death or preterm deli\@g%.
mﬁadwiawﬁw ho} o -




seletriviyy + AO,(&

A4, » Labor and Delivery ... % e
ot

B,-agonists (terbutaline, ritodrine):

@ Have haéber mudence of maternal adverse
2iha jobachulor shify ak higne( doses, dhoge drugs Jate Seleckivity.

effects: hypomlem,!%?ﬂ'lu:ft‘bm'as e

hyperglycemia, h@potensnon and pulmonary
edema.

 May be associated with maternal cardiotoxicity

and death.
a——
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Labor and Delivery

Intravenous magnesium sulfate:

Its use is not supported by evidence of
effectiveness as tocolytic agent.
Soccursdue o

* However, it has a neuroprotective role — i }m, Lm
un\Lj

decreases the occurrence of cerebral palsy. - #;=,
be we menponed, afor oF FUdS e veqpuived ... Srebilizes
 Maternal adverse eff ectsﬁgulmonary edema.m«t' foks
* Toxic effects: hypotensmn muscle paralysis, s
¥
tetany, cardiac arrest, and respiratory
depression.

* Dose adjustment is needed in renal dysfunction.

60




Labor and Delivery

Nifedipine (slow release):

It is associated with fewer adverse effects than
B-agonists and magnesium sulfate.

* One ssignificant adverse reaction is hypotension
with consequent effect on utero-placental blood
flow.

* Associated with reduced neonatal morbidity.
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_ 504 Intease OK blood velyne

NSAIDs (Indomethacin):wihi % dy3

- 641(4’;0}011'6

-@ Associated with increased rate of closure of the
ductus arteriosus when used after 32 weeks of

. -“AP
gestation, for more than 48 hours.” Vemally we vse
sL—————— "N m\/y‘t:@ g‘, 2_’?4%5.

Progesterone:

@ Reduces cervical ripening, reduces uterine wal
contractility, and modulates inflammation.

* It prevents spontaneous preterm birth
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Antenatal Corticosteroids:

* Used for fetal lung maturation to prevent
respiratory distress syndrome, intraventricular
hemorrhage and death of infants in premature
sdelivery. (given to the mother)

wf
(between<é4-34 )NEEkS of gestation)<
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Group B Streptococcus (GBS) infection: ==

e Maternal infection with GBS is associated with
59 invasive disease of the newborn.

¢\ Associated with increased risk of pregnancy loss,
§ premature delivery, and transmission of the
bacteria to the infant during delivery.

 Neonatal infections include bacteremia, Ef\f
pneumonia, meningitis leading to fatality.

7?2—- 5 million units given IV, followed by 2.5
million units every 4 hours until delivery is the
recommended treatment.
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*  Ampicillin is an alternative at 2g IV followed by
1g every 4 hours until delivery.

ff @
 In women with penicillin allergy but not at risk

of anaphylaxis,
every 8 hours.

;cefazolmeg IV, followed by 1g
28} 9en- Lephadto-
%

In women with high risk of anaphylaxis,

.ﬂq%mg

EllndamyC|n\909~mgsze\LerL&heu¥s/or
Ery hromycin)500-mg1\Vevery-6-hours.

If resistant of clindamycin and erythromycin,

vancomycm&kéﬂVzeveTv‘IZ‘houn‘Entﬂdﬂwery?
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Cervical Ripening and Labor Induction:

, pilon ool e flmant of cnix
Cervical ripening is mediated by hormonal

changes, including final mediation by
prostaglandin E, and F,_ which increase
collagenase activity in the cervix leading to
thinning and dilation.

Concerns with induction of labor are ineffective
labor and hyperstimulation that may adversely
affect the fetus.
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e =<

Prostaglandin(kzanalogs (dihoprostone) are
commonly used for cervical ripening
administered intracervically. The patient should

remain supine for 30 min.

The insert is removed when labor begins or
after 12 hours.mi/i//f‘ff’v%

The patient should be attached to the fetal
heart monitor for the entire period of insertion
and 15 min after its removal.
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Advese effecy . dianchea

Prostaglandin E; analog, Misoprostol, can be
° ° ~ A’I 'mC{'M-(LA
used and is effective. e o et oo Pl weve
Purd B be wove efegie.

More effective when inserted intravaginally.

Adverse effects: hyperstimulatioﬁf and

mec -stai
It is containdicated in women with previous
uterine scar because of its association with
uterine rupture.

Sv2M dege TV Jnfugien

Oxytocin is most commonly used for labor

induction after cervical ripening.
Mawy be assoé.’cwec( with hayas}{md%bn- "
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Labor Analgesia:

1. The first phase of labor starts from onset of
labor to complete cervical dilation. Women
perceive visceral pain because of uterine
contractions.

2. The second phase of labor is the period
between complete cervical dilation and
delivery. Women perceive visceral pain because
of perineal stretching.
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Pharmacologic approach to labor pain
management:

Parenteral opioids:
* May be used to alleviate labor pain.

 Maternal adverse reactions: drowsiness,
nausea, vomiting.
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Epidural analgesia:
Better pain relief than other analgesic

modalities.
Constitutes administration of an opioid or an

anesthetic (fentanyl and/or bupivacaine) into
the epidural space.
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Adverse effects: hypotension, pruritus, inability
to void, prolongation of the first and second
stages of labor, higher numbers of instrumental
deliveries and cesarean section for fetal distress
than opioid analgesia, nausea and vomiting, and
maternal fever.

Rarely, puncture of subarachnoid space leading
to sever headache.
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3. Nitrous oxide (laughing gas):

* Itis an inhaled anesthetic gas that may help
reduce anxiety and make patients less aware of
pain, but does not eliminate it.

* Many patients ask for another method of
analgesia, epidural analgesia.

 Nitrous oxide was found to be safe for the
newborns.



