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Protein binding — can't

Displacement from other binding site

A Quinidine displaces digoxin from skeletal muscles sites by
interfering with PGP increasing serum concentration of digoxin —
increase risk of toxicity (as well as quinidine interfering with renal

clearance of digoxin).
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Drug-Disease Interactions

@ Liver disease

@ Renal disease

@ Cardiac disease (hepatic blood flow)
@ Acute myocardial infarction?

@ Acute viral infection?

@ Hypothyroidism or hyperthyroidism?
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Drug-Food Interactions

x Tetracycline and milk products
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x Warfarin and vitamin K-containing foods

x Grapefruit juice
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Effects of grapefruit juice on felodipine pharmacokinetics and

pharmacodynamics:
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Drug-Herbal Interactions

+¢» Drugs that have a high potential to interact with herbal medicines
usually have a narrow therapeutic index, including warfarin,
digoxin, cyclosporine, tacrolimus, amitriptyline, midazolam,
indinavir, and irinotecan.

+»» Many of them are substrates of cytochrome P450 (CYPs) and /or
pglycoprotein.

+»» Herbal medicines that are reported to intact with drugs include
garlic (Allium sativum), ginger (zingiberofficinale), ginkgo (Ginkgo
biloba), ginseng (panaxginsing), and St. john's wort

(Hypericumperforatum).
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Garlic:

Increases the clotting time and international normalized ratio (INR) of
warfarin, cause hypoglycaemia when taken with chlorpropamide, and
reduce the area under the plasma concentration of saquinavirin

humans.

:P9ﬂ|

ALillg @all &xan 9ad) (uyliylgll INR I duuig clotting time Al (yaj asja
AL ()< uB OSI deyall uls) e clisudl (yuyl)lgll ga Buss dS)Lisall Ho<i
1] ySaall Gaii dagut g (papall g I agss lamg wbjill ] il O] disws

sic pualingSlull JuSyil Siniall Sak dabuall (o Gakig wuaaligygl<ll ga 13]

]

e

@/RBCs.Pharma by




RBOPharmaﬁ{ «wgy wual .a.a.1 |Drug use in pregnancy *%r

b -4

Ginkgo:

Potentiates bleeding when combined with warfarin or aspirin,
increases blood pressure when combined with thiazide diuretics, and
has even led to a coma when combined with trazodone, a serotonin

antagonist and uptake inhibitor used to treat depression.
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Ginseng:

Reduces the blood levels of warfarin and alcohol as well as induced
mania if taken concomitantly with phenelzine, a non - selective and
irreversible monoamine oxidase inhibitor used as an antidepressant

and anxiolytic agent
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Multiple herb-drug interactions have been identified with St. John's Wort

St. John's Wort interacts with:

e Indinavir

Cyclosporine

Digoxin
e Tacrolimus

e Possibly many others.
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Drug-Drug Interaction Prevention:

A Stepwise Approach

1. Take a medication history (AVOID Mistakes mnemonic)
2. Remember high-risk patients

o Any patient taking > 2 medications

o Patients Rxed anticonvulsants, antibiotics, digoxin, warfarin,

amiodarone, etc.
3. Check pocket reference or PDA
4. Consult pharmacists or drug info specialists

5. Check up-to-date computer program
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A Good Medication History: AVOID Mistakes

x Allergies?

x Vitamins and herbs?

x Old drugs and OTC? (as well as current)

X Interactions?

x Dependence? Do you need a contract?

» Mendel: Family Hx (medical history) of benefits or problems with

any drugs?
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MEDICATIONS IN PREGNANCY

Transmission to fetus and offspring [
Routes of elimination [

Excretion
in breast
milk

Interchange
of
medications
between
mother
and fetus

Urinary

excretion | artery

Intravenous
or

subcutaneous

injection

* Regardless of the route of administration (oral, IV, IM..) we know that
the liver will do its function which is metabolism in particular, and
elimination will occur in pregnant and lactating or breastfeeding

women.
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% So the concentration of the drug in the mother's serum will be
determined by liver function and kidney function. However, the fetus
will be susceptible to any drug administered or taken by the mother.

* The same applies on the infant because the drug can probably get
transferred to the milk, or for the fetus the drug can be transferred
via the placenta from the mother's blood circulation to the fetus

circulation.

We have to remember that the mother's circulation and the fetus
circulation don't mix, the fetus relays on the mother for oxygen and for
nutrients, on the other hands he or she has to eliminate CO2 and all the
other waste, and that is why we have to assess the liver and renal function
for pregnant woman, otherwise the concentration of the drug will be

extremely high and this will cause problems for the fetus.

History — Thalidomide

= Marketed since 1956 in over 20 countries, FDA medical officer Dr.
Frances Kelsey refused to approve the 1960 application to market

thalidomide in the U. S. for lack of adequate safety data.

= Soon, evidence began to appear worldwide linking this drug with
grave birth defects. This prompted major changes in U.S drug laws
in 1962.

= Thalidomide was marketed as a morning sickness medication for

pregnant women.
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= The women eventually gave birth to babies without arms and legs
more than 20 000 babies were born with deformities because of the

drug.
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Medication in pregnancy

Key points:

- Drugs should be prescribed in pregnancy only if the expected
benefit to the mother is thought to be greater than the risk to the
fetus, and all drugs should be avoided if possible during the first
trimester

- Drugs which have been extensively used in pregnancy and appear
to be usually safe should be prescribed in preference to new or

untried drugs; and the smallesteffective dose should be used.
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We have to compare and evaluate the expected benefits to

mother and the risk to the fetus.

The placenta:
Drugs pass placenta by passive diffusion

N Lipid barrier between maternal and embryonic/ fetal circulations.
AN Non ionized drugs pass more rapidly

AN Most dugs are small enough to pass.

Exceptions: growth hormone, conjugated steroids-
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Effects of toxic drugs:

doludl dagaYl &l il

- Malformation: ogsuill

- Growth retardation: gaill gal)i

- Fetal death:{uinll Ziga

- Functional defects in newborn:augll aic gsi.lag NTEN
- Premature birth:s)<us 5a3g
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Use of drugs in pregnancy is not always wrong:

Some examples:

- High fever is harmful for the fetus in the first months. Use of
paracetamol is better than no treatment.

- Diabetes during pregnancy needs intensive therapy with insulin.

- Folic acid protects against spina bifid.

- Anti — epileptics are teratogenic. But an epileptic insult may provoke

harmful anoxia for the fetus.

:tnbla Laga Jgsy V Jaall wia dagal aladiwl

:alia¥l jas

Jiail Jgalivallall @ladiul Gla 131 (lo¥l yadNI Ld Gaiall dadde dullall 3y)all -

Angndill e &3 ymiay Jien Sgal Jabll ohiwl b yog ¢loall g2 kil i ge gawll (s pir’
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.delivery pretermlailgi Jus 4391l gl :abruption
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Before conception:

Is damaged sperm teratogenic?

e Spermatozoa are continuously produced

« Damaged spermatozoa are slower and arrive late when the oocytes is
already fertilized — mostly not harmful?

o May lead to infertility — paternal teratogenicity cannot fully be

excluded.
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Advice: use of condoms when the man is taking products that are
suspected to be harmful termination of pregnancy because of
paternal teratogenicity is not justified
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Before conception

Toxic chemicals and irradiation can damage:

Oocytes

« All female germ cells develop prenatally. Nogerm cells are formed
after birth

¢ Oocytes are in situ and not multiplying.

o Teratogenic effects can become apparent afterfertilization, maybe
long after the presence ofdamage

o« Women with childbearing should nottake part in first in clinical

studies
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The pre-implantation period (day 1 — day 7)

Damage of fertilized oocyte:

< Death

< Complete recovery

Contact with toxic chemicals or irradiation does not increase the risk

of fetal malformation

oLl 7-1) uily23%) (a5 La dlapa
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Maternal blood
Uterine artery supply in
Chorionic villi and vein intervillus space

L_— Placenta
— Yolk sack

— Amniotic fluid =—

Q

—— Uterus

. —— Uterus

[~ Chorion —_

[~ Umbilical cord ~

™~ Amnion \ \
Umbilical Umbilical Placenta
vein artery

Pregnancy trimesters:

First trimester (week1-week12)

Second trimester (week 13-week28)

Third trimester (week 29-week 40)

132a Jola)) Jasd) 9949 Eulwdl 1aslg Jad)) wd 1eibd) alhvn clibY) oadim Y
£ouw) 40
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First Second

trimester trimester trimester

shortly before
term or during
labor can have
adverse effects

= During the first
trimester drugs

can tal produce on labor or on

:;?;:,:aaﬁons During the and third the neonate

(teratogenesis) trimesters drugs can affect the after delivery.
« The period of growth or functional development

greatest risk s of the fetus, or they can have toxic

from the third to effects on fetal tissues.

the eleventh week

of pregnancy.
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First trimester: physical and emotional changes a woman may

experience.

dadbaleg daaa ol sl Joladl 81yall Gaysi ud s daadl (e JodI Sl i
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First trimester: the baby at 4 weeks

v Baby's brain and spinal cord have begun to form.
v The heart begins to form
v Arm and leg buds appear

v The baby is now an embryo and 1/25 of an inch long.
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First trimester: the baby at 12 weeks

x The nerves and muscles
begin to work together

x The external sex organs
show if your baby is a boy

or girl.

» A woman who has an
ultrasound in the second trimester or later might be able to find out
the baby's sex.

x Eyelids close to protect the developing eyes. They will not open
again until the 28" week.

x Head growth has slowed, and the baby is much longer.

x Now, at about 3 inches long, the baby weighs almost an ounce.

dae LN pguadll b Jakall i fasll (o Jo¥ Slill
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Drugs use in pregnancy:

The first trimester (day 8 — end of month 2)

Tills the most important period for teratogenicity

llIs period of formation of organs

3rd — 9th month

[ElLess risk for malformationsexcept for urogenital tract, central
nervous system.
ElMore functional effects i.e. aminoglycosides nephro- &ototoxicity

Blsalicylates increased risk of bleeding
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Delivery

Drugs have effects in newborn

o avoid CNS depressants mmmmm) floppy infant syndrome

e avoid drugs with increased bleeding risk like anticoagulants,
salicylates increased risk of cerebral hemorrhage during delivery

« NSAIDS and salicylates | uterine contractility

:0adgll

waall g llgall le dagadl 4347
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"Hypotonia" fFloppy infant syndrome

- Hypotonia, or severely decreased muscle tone, is seen primarily in

children.

- Low-toned muscles contract very slowly in response to a stimulus

and cannot maintain a contraction for as long as a normal muscle.

- Hypotonia is a symptom that can be caused by many different

conditions.
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Hypotonia
(decreased

muscle tone) ‘

FADAM.

Enjoy studying
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