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ABSTRACT

Thalidomide (? N-phthalimido-glutarimide) is a de-
rivative of glutamic acid produced in West Germany
inl954 . However,it was rapidly withdrawn from the in-
ternational market leaving thousands of children born
with terrible sequels.

Recently, the drugs is used as an immuno-modulator
and anti-inflammatory agent in many dermatological
and medical conditions with promising results. It should
be very cautiously used in women in childbearing age
and neurologic examination should be done before and
during therapy.

This article reviews the history of this notorious drug
and gives a profound perception as to how to be practi-
cally implemented in medicine.

BACKGROUND

Thalidomide ( ? N-phthalimido-glutramide) is a de-
rivative of glutamic acid first produced in West Ger-
many in 1954. Preliminary studies in laboratory mice
showed a very safe drug with no teratogenic properties.
It was used in the 1st trimester of pregnancy as anti-
emetic, sedative and hypnotic . Soon many countries
started to use the drug in Europe , Asia, Australia, Ameri-
cas and Africa. Unfortunately, that was followed by an
epidemic of congenital malformations of limbs and in-
ternal organs”’. An Australian gynecologist , Dr.
McBride of Sydney suspected that thalidomide was the
cause of limbs and bowel malformations in 3 children
he had seen at Crown Street Women'’s hospital, four
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and a half years after the wide use of the drug during
early pregnancy. The 1% Accusation against Chemie
Grunenthal reached the public prosecutors office at the
country of Aachen by the end of 1961®. 10,000-12.000
babies were born with defect around the world in the
fifties and sixties as a consequence of the drug thalido-
mide and no one will ever know how many were still-
born or miscarried due the effects of this powerful drug.
The defect most associated with thalidomide is phoc-
omelia (seal flipper like limbs). Thalidomide induced
phocomelia is bilateral (both arms, both legs or all four
limbs)1. The drug was consequently withdrawn from
the market. In 1964 a physician in Jerusalem was con-
fronted with severe Erythema Nodosum Leprosum pa-
tient that was resistant to all available treatment op-
tions. He tried thalidomide and the results was some-
thing of legend, within a few days the nodules vanished.
Moreover, the nodules did not come back so long as the
drug was continued over the next few years, thousands
of patients with Erythema Nodosum Leprosum (ENL)
were treated with thalidomide and most of them re-
sponded very well®.

Thalidomide the most notorious drug of the fifties
and sixties recently licensed for use in the USA on July
16,1998, following studies of its immunomodulatory and
anti-inflammatory effects™. In this article, thalidomide
action, its recent uses and side effects , will be reviewed.

METABOLISM

The route of thalidomide breakdown in human and
animals is through spontaneous hydrolysis with subse-
quent elimination in the urine. Thalidomide did not in-
hibit metabolism of cytochrome P-450 specific substrate
and therefore any interaction with other drugs that are
metabolized by the same enzyme system is unlikely®.

WITH THE RETURN OF THALIDOMIDE CAN
BIRTH DEFECTS BE PREVENTED ?

Thalidomide, the drug that caused a worldwide epi-
demic of serious birth defects in the late fifties and early
sixties has been recently approved by US FDA for use
in treating ENL. The drug is also promising in treating
other serious diseases .

Hundreds of thousands of women with childbearing
ability could be treated with thalidomide. In an effort to
prevent fetal exposure to thalidomide, FDA mandated a
comprehensive programme to regulate prescribing, dis-
pensing and use of the drug .

The programme is designed to register all drug pre-
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scribers, pharmacies and patients.

It also requires the use of effective methods of con-
traception and periodic pregnancy testing of all female
patients with childbearing ability during treatment.

The patient should sign an informed consent before
the beginning of treatment.

This mandatory programme promises to be effec-
tive in preventing fetal exposure to thalidomide™.

MECHANISM OF ACTION
. Inhibitor of phagocytosis in PMNL and inhibitor
chemotaxis in monocytes®.

2. Potent inhibitor of Tumor Necrosis Factor alpha(TINF-
alpha) in human monocytes in vitro'” and in vivo®
by accelerating its m-RINA degradation9 and by re-
duction of TNF?m-RNA levels'?.

3. Inhibitor of lymphocytes proliferation in response to
allogenic and mitogenic stimuli'?.

4. Thalidomide decreases the ratio of CD4 to CDS8 lym-
phocytes in ENL patients?.

5. Thalidomide has the capacity to inhibit the replica-
tion of human immunodeficiency virus type 1 (HI'V-
1) in monocytic cells of infected patients through
reduction of TNF alpha?

TNF alpha has an important role in HIV-1 replica-
tion , viral gene expression and the propagation of
infection?,

6. Inhibitor of angiogenesis: It inhibits the growth of
new vessels by inhibiting the movement and mi-
gration of cells that are necessary for the formation
and extension of new vessels!'”. Inhibition of an-
giogenesis could literally starves cancer and stunts
its growth.

7. Thalidomide increases human keratinocytes migra-
tion and proliferation?,

So, thalidomide is classified as : immunomodulator
having no toxic effects on cells of immune system , but
does alter the ratio of various types of immune cells and
changes the expression of molecular markers on their
surfaces , and an anti-inflammatory drug that is a potent
inhibitor of cell that are normally attracted to sites of
tissue damage . It also has the ability to inhibit TNF
which is a potent stimulator of inflammation.

INDICATIONS
A. Dermatosis :
1. ENLS%5

2. Pyoderma Gangrenosum %2%
3. Erythema Multiformis @V,

Scleroderma®?

Porphyria Cutanea Tarda®.

Jessner’s Lymphocytic Infiltration®®.

Prurigo Nodularis ‘%,

Lichen Planus 29,

Actinic Prurigo®”,

O. Pruritus @®,

11. Refractory Non-healing Ulceration®®.

12. Lupus Pernio®?,

13. Behcet’s Disease ¢!,

14. Discoid Lupus Erythematosus (DLE) and Sub-
acute Cutaneous Lupus Erythematosus
(SCLE)®3:343%

15. Melkersson Rosenthal syndrome *°.

R R RN VN

B. HIV Related Conditions:

I. Oral aphthous ulcers and oesophageal ul-
cers. (37:38.39)

HIV wasting“®.

HIV-TB®V,

HIV diarrhea®®42

HIV - Mycobacterium Avium Complex
(M AC){snm)

Kaposi’s sarcoma ©%4%),

bk W

A

. Other indications:

Graft Versus Host Diseases (GVHD)®?, Systemic
Lupus Erythematosus (SLE) ©?, Multiple Sclerosis“?,
Crohn’s disease™®, Rheumatoid Arthritis“®, multiple
myeloma @464748)  oljoma™” and Malignancies ¢%3V

SIDE EFFECTS

1. Teratogenicity:

It may cause quite different malformations in dif-
ferent children . It does not produce malformations
if only taken before the 34" day of last menstruation
(35-49 days of pregnancy is the sensitive period).
Malformations include limbs, ears and internal or-
gans®.

Peripheral neuropathy ©9:3259,

Dizziness and drowziness ©7.

Constipation ©%,

Decreased libido @9,

Xerosis @,

Skin rash ©*°%,

Gastric pain ©%,

. Neutropenia ©2.

10. Hypersensitivity reactions ©,

11. Erythroderma ©>.

© XN U BN
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THALIDOMIDE CAUSE BIRTH DEFECTS

(TERATOGENICITY) ?

|. Thalidomide is a teratogen with anti-angiogenic properties
and causes stunted limb growth (dysmelia) during human
embryogenesis. Thalidomide exerts its anti-angiogenic
properties via the generation of toxic hydroxyl radicals
which impair vasculgenesis and angiogenesis during em-
bryoid body development™

2. Thalidomide affects the following pathway during
development:Insulin like growth factor and fibroblast
growth factor 2 (IGF1 and FGF2) stimulate tran-
scription of alpha v and beta 3 integrin subunit gene,
the resulting alpha V beta 3 integrin dimer stimu-
lates angiogenesis in the developing limb bud ,which
promotes outgrowth of the bud . The promoters of
these genes contain GC boxes. Thalidomide or its
breakdown product specifically binds to these GC
promoter sites decreasing transcription efficiency
of the associated genes . A cumulative decrease in-
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From the above review it is clear that thalidomide
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