diyl I éiwll
NS p
& I Drugs in Pregnancy & Lactaion (2)

29/12/2015 gy y1od 3. 0.

R BOPharmac%f a1 pull alaunllg Laylall

ol ® 1A (ool o)

dpalaall oda b lee JaSig Jaall dugals dislull & palaall Ll

Spontaneous malformations (=unknown origin)

o 2-47.
e Additional risk from drugs is small for most drugs evidence for

teratogenic effects

P Golden standard is randomized controlled trial (RCT), ethical

objections
P Epidemiologic studies cannot establish proven causality
# Large species differences in teratogenic effects

No drug is proven free from teratogenic effects
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Risk classifications (FDA)

e Different risk classifications have been proposed.
e The FDA risk classification is widely used

e Websites using FDA risk classification:
www.safefetus.com g‘

www.perinatology.com/exposures/druglist.htm

e Drug risks to the fetus runs from:
2 Category A — (safest)
o Category X — (known danger--do not use!)

FDA clgallg clall aolhio (rd (o 6j9hhAll cauins

Byghall fun (o Slariaill (e agasll 21yiEl o5 e
1S < alglati @LFDAL ainiag @il daiaill Glg
1 lawy Oaiadl Jle daga¥l jhalia o

LiLal <1 g A dall €

AmaladTul giasg Byghs Hi<HI X dallg ©

.cuipdu X < D < C < B< A Ulol g5l

Category A

Controlled studies in women fail to demonstratea risk to the fetus in the
first trimester (and thereis no evidence of a risk in later trimesters),

andthe possibility of fetal harm appears remote.
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Category B

Either animal reproduction studies have notdemonstrated a fetal risk but
there are nocontrolled studies in pregnant women,

Or animal-reproduction studies have shown anadverse effect (other
than a decrease in fertility) that was not confirmed in controlled studies
inwomen in the first trimester (and there is noevidence of a risk in later

trimesters).
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Category C

Either studies in animals have revealed adverse effects on the fetus

(teratogenic or embryocidalor other) and there are no controlled studies

in women, Or Studies in women and animals are not available.

Drugs should be given only if the potential benefit justifies the potential risk

to the fetus.
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Category D

There is positive evidence of human fetal risk, but the benefits from use
in pregnant women may be acceptable despite the risk (e.g., if the drug
is needed in a life-threatening situation or for a serious disease for

which safer drugs cannotbe used or are ineffective).
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Category X

Studies in animals or human beings havedemonstrated fetal
abnormalities, or there isevidence of fetal risk based on human
experience or both, and the risk of the use of the drug in pregnant

womenclearly outweighs any possible benefit.

The drug is contraindicated in women who are or may become pregnant.
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Very teratogenic drugs

Thalidomide (Softenon)

for treatment of leprosy, in oncologyphocomelia (short extremities).
Retinoids

multiple defects and malformationsadequate birth control needed

afterisotretinoin for 1 monthacitretin/etretinate for 2 years.
Cytostatics.
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Late appearance of teratogenicity

Example: DES (diethylstilboestrol)

Adenocarcinoma of vagina during adolescencein daughtersis the only
proven example in human beings ofprenatally-caused cancer
Other: genital malformations in newborn (257.)if DES was given in first

trimester
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Teratogenicity versus harm from disease

Example: Antiepileptics

e harm from: epileptic insult < drugs

e advice: inform patient that chance of malformationincreases 2-3 fold
(is still < 107)

e evaluation of treatment before pregnancy, Cantreatment decreased or
stopped?

e Valproic acid should be changed to another antiepileptic

e (very teratogenic [+157.] manymalformations like neural tube, spina
bifida)

o offer prenatal diagnosis?!
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Some examples:

ACE-inhibitors
Malformations (oligohydramnios)

Tetracyclins
Caries, tooth coloration

Coumarins
Bone malformation, Bleeding risk

LLIE

@/RBCs.Pharma b Y



RBOPharmac% «uwgy wal .a.a.0 | Drugs in Pregnancy & Lactation (2) *%,

b

:opaniigaasill Algall) § puodll Slasie

(uigisadl Jilull Alsg) Hlagasi casus Loyaég Japsgial<lly JuyHLis¥IS
s Ol auas) Ji3J)

Oliss¥lg allaell le 35y Sua dybanll Slbpailly godill Cup

: &3y y)logsJ)

(g8 HoA dralhc Silagus

(6192l 0Am Jolall 6ipall Lmyd Jglidi il 6)iall ey SJag)

.ainll aaguito Wil WA Glstiwl 3Ags5 U :aAaLlo

-t R I R T e e et e Y s e T FEE I LTI T e mmmmmemmemmememan s eemeesasmceessaneos

r ol omig «obguaillg cppaluyl

X Baialll &nG 2yay Gapaoluyll

o .C uiunill b cilig pudyiiNlg

OY (han gi al 2Lal yilgi pac C wusIl wilaill dU<dia O] ©
yaiillg yalnillg Jouill agad al cuall Gug)adl
O 89l ST =¥ clling (RNA Virus juisig)
anlai Jod 3y gla @ludll eliall jlaall gabaiug Yo gyal 2i¥3

G Juang 2Ll jagi cars B waSll cilaill (pa 3yglad yiST C aaIl cilanill (9<ag ©

s

¢
- s

12 5
i\’ ©/RBCs.Pharma



» gy wal .3.a.1 | Drugs in Pregnancy & Lactation (2)

R B GPharmac%gr
b

Al d Syiilan s 33ala alaial e 8)lic (anti-toxin Glyyill) aall Juaall o ©
il al @) cidgllg Geliall jlaall e alaicd) @isd SISEUI b Lol dla]
eliall jlaall oY ladaa yayalls faladl giag Ll sliac] la covll 1aalg sladl
dalle 3aSIyiy Glass fua guiall haall GuSe e slaiadl oda olai §SI cllay
dalall suge Jaiaig pall (8 0juSyi galyinw Gapll §o 6518 any (U9 yayall alasd
(5331 334

ill &3Lull ggil Juagill C wu<ll Lilavill go Genotyping iwa dasaii shals auais ©
Langaé (ya pdlell dulaiul yi<T §9<i ¥l Yasig (yaupall Syl

eIl puaing (Oapsilillg Siliguayiidl Gayall s gllei il dagudll (yag &
din3 By dmgall il pilil (paalusll ge Jas gia iliug

Frequently used teratogenic agents

Alcohol
N craniofacial skeletal abnormalities

A growth retardation

N mental disorders

Smoking
X orofacial clefts 1/500 — 1/183

X lower birth weight

X premature birth

Coffee
> 300 mg caffein/day (>3-6 cups of coffee)? risk of fetal death

Advice: limit coffee to 3 cups/day
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Vitamin A
teratogenic in animal model, in human beings?

avoid> 3 mg = 10.000 IE

liver contains large amounts of vitamin A
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Herbs not recommended or contraindicated

Herbs that stimulate menstruation .e.g nettle root
Alkaloid-containing herbs coffee, mandrake (podophyllin) . ..
Essential oils: rosemary . ..

Anthraquinone laxatives: Senna. ..

Herbs with potential hormonal action: hops, ginseng, licorice ...
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SUMMARY: MEDICATION IN PREGNANCY

© Drugs can have harmful effects on the embryo or fetus at any time
during pregnancy. It is important to bear this in mind when
prescribing for a woman if childbearing age or for men trying to father
a child.

© Drugs given shortly before term or during labor can have adverse
effects on labor or on the neonate after delivery.

© Not all the damaging effects of intrauterine exposure to drugs are

obvious at birth, some may only manifest later in life.
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Drugs in Lactation

Toxic effect of drug depends on:

@ free concentration of drug in maternal plasma

@ transfer from plasma to milk passive diffusion

@ non-ionized drugs pass more rapidly lipophilicity

@ amount ingested by the newborn

@ concentration in milk

@ milk volume

@ kinetics in newborn: immature liver and renal function
@ — hard to predict
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Drug use in lactation

Transfer of drugs into breast milk is influenced by protein binding, lipid

solubility and ionization.

@ Milk is slightly more acidic than plasma (pH of milk is approximately
7.2 and plasma is 7.4) allowing weakly basic drugs to transfer more
readily into breast milk and become trapped secondary to ionization.

@ Milk composition varies within and between feeds and this may also
affect transfer of drugs into breast milk.

@ For example, milk at the end of a feed (hindmilk) contains
considerably more fat than foremilk and may concentrate fat-soluble
drugs.

@ Nearly all drugs transfer into breast milk to some extent.

@ Notable exceptions are heparin and insulin (Why?)

@ Drug transfer from maternal plasma to milk is, with rare exceptions, by
passive diffusion across biological membranes.

@ Transfer is greatest in the presence of low maternal plasma protein
binding and high lipid solubility.
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Calculation of infant exposure to drugs can be used to help guide safe use

+ Transfer of drugs into breast milk is most commonly described

quantitatively using the milk to plasma (M/P) concentration ratio.

+ The accuracy of this value is improved if it is based on the area under
the concentration-time curves (AUC) of the drug in maternal milk and
plasma (M/Pyc)-

+ The infant's dose (D) received via milk can be calculated using the
maternal plasma concentration (C,,.iernal),M/Paycratio and the volume

of milk ingested by the infant (V;,;.n1):
D[nfant(mg/kg/day) = Cmaterna[(mg/l_) X M/PAUCX V[nfant(L/kg/day)
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+ The average volume of milk ingested by infants is commonly

estimated as 150 ml (0.15 L)/kg/day.
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+ The infant dose (mg/kg) can then be expressed as a percentage of the

maternal dose (mg/kg).

+ An arbitrary cut-off of 107. has been selected as a guide to the safe
use of drugs during lactation.

+ Drugs such as lithium (infant dose as high as 807. of the weight-
adjusted maternal dose) and amiodarone(infant dose up to 507.)
should be avoided due to high infant exposure and potential for
significant toxicity.

+ For drugs with greater inherent toxicity such as cytotoxic agents,

ergotamine, gold salts, immune suppressiveand isotretinoin, the cut-
off of 107. is too high and breastfeeding is contraindicated.
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Aduvice:

= use the lowest possible dose

= close observation of child
= time of drug intake versus breast feeding?

= avoid drugs like: aminoglycosides, thyrostatics, chloramphenicol,

tetracyclins, immunosuppressants, cytostatics
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Table 47.4 Adverse reactions reported in breastfed infants

Atenolol

Bradycardia, cyanosis, hypotension

Ciprofloxacin

Pseudomembranous colitis

Codeine Death

Dapsone Haemolytic anaemia

Diazepam Lethargy, sedation, poor suckling
Doxepin Sedation and respiratory arrest
Erythromycin Pyloric stenosis

Fluoxetine Colic, irritability, sedation

Indometacin

Seizures

Lithium T-wave abnormalities

Naproxen Prolonged bleeding, haemorrhage,
anaemia

Phenytoin Methaemoglobinaemia

[74]
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Conclusions

Pregnancy:

© Some drugs have proven teratogenicity
© No drug is proven free of teratogenicity
© For some drugs there is enough evidence for a low risk of

teratogenicity
Lactation:

© The amount of drug ingested by breastfeeding isdifficult to assess
© Careful observation of the baby is advised

© Some drugs are absolutely contraindicate
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The pharmacology of oral contraceptives

There are three types of oral contraceptives:
1) The combined fixed-dose estrogen-progestin preparations (with high,

medium, or low estrogen content)

2) The combined sequential preparations with the doses of each steroid
varied throughout the menstrual cycle

3) The progestin-only preparations.
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Oral steroid contraceptives, or combination pills, are a mixture of:

+ Semi-synthetic estrogens, usually ethinylestradiol (EE) or mestranol,

+ And semi-synthetic progesteronesknown as progestins(eg,
norethindrone, levonorgestrel).

+ In general, the estrogen component of blocks
ovulation by inhibiting the release of follicle-stimulating hormone
(FSH) and leutinizinghormone (LH) via negative feedback on the
pituitaryglandand hypothalamus.

+ The progestin component of oral contraceptives increases the
viscosity of the cervical fluid, changes the endometrial lining to make
it unsuitable for egg implantation, and provides some

antiovulatoryaction
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- S
A Oral contraceptives, like any medication, are not 1007. effective, and
many women conceive while taking these preparations.
N When taken correctly, they reduce the chance of pregnancy to less
than17..
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Side Effects I

The most critical side effect of the estrogen component is an
increased risk of venous throboembolytic disease.

The progestin component has been associated with increases in
blood pressure, serum glucose, and serum lipid levels.

[x] An increased risk of myocardial infarction and stroke has been
reported in oral contraceptive users who smoke and are greater than

35 years of age
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Increased risk of pregnancy with concomitant use of
riFampin and oral contraceptives:

Report 1:

38 0f 51 women (757.) taking rifampin and oral contraceptives
concomitantly experienced breakthrough bleeding, and indicator of

ovulation.
Report 2:

66 of 88 women on oral contraceptives associated with concomitant
rifampin use with 66 instances of breakthrough bleeding and five

pregnancies.

Rifampin is a potent inducer of the live cytochrome p450 system and results
in the increased metabolism and subsequent diminished blood levels of a

number of drugs, including oral contraceptives.
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A 20-year-old woman who claimed to be totally compliant with her oral
contraceptive regimen but became pregnant after a 5-day course of

tetracycline.

What would best explain the pregnancy of this woman despite her adherent

to contraceptive treatment?
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Fig. 2. Proposed action of colonic bacteria on the disposition of ethinyl estradiol (EE). EE
undergoes a significant first-pass effect, and some of these inactive metabolites are conjugates of
glucuronic acid and S04 These conjugated metabolites of EE would be inactive and lack
sufficient lipid solubility to be absorbed into the blood stream, leading to a diminution of EE
blood levels. It is hypothesized that bacteria, which are part of the normal intestinal flora, cleave
the glucuronic acid and SOy groups from the metabolized EE molecules, liberating the active
and lipid-soluble parent molecule that can be reabsorbed into the blood stream. By killing or
inhibiting the growth of the normal intestinal microflora, antibiotics may interfere with this
recycling process and result in the reduction of EE blood levels.
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