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SIMVAGEN"

Simvastatin

4anmn PROMISES

{1 Powerful reduction of LDL-
{2 Impressive reduction of TG

(3 Significantincrease in HDL-C

RIYADH
14 Protects from cardiovascular risks PhARA |

wwwriyadhohanmma. com

F.O. Box 442, Riyadh 11411, KSA
Tel.: +966 1 402 6150

Fax: +966 1 406 5260
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In most cases, patients visit the therapist on a limited basis and perform custom-designed exercises at home,
several times a day. As the patient progresses, difficulty of the exercises increases until the highest level of
balance is attained during head movement, eye movement (i.e., tracking with the eyes), and walking.

According to the American Academy of Neurology, the most effective treatment for benign paroxysmal
positional vertigo (BPPV) caused by ear crystals in the posterior semicircular canal, is a technique called the
canalith repositioning procedure, or the Epley maneuver.

In this procedure, a physician or physical therapist assists the patient in performing a series of head and
body movements, which move the calcium crystals out from the posterior semicircular canal and into
another inner ear canal, where it is absorbed by the body.

2- Medication :

a-Treatment of the cause e.g. ear infections (e.g., otitis media, labyrinthitis) caused by bacteria may be
treated using antibiotics.

b-Anti-vertiginous drugs : as serc ( betahistine hydrochloride ), Dramamine ( dimenhydrinate ), stugeron (
cinnarizine ), antivert ( meclizine ) .

c-Sedatives e.g.valium .

d-Streptomycin therapy is indicated in cases of bilateral Meniere’s disease with good hearing in a young
person .t destroys type 1 hair cells in the semicircular canals . It is given in a dose of 2g./day until there is
no response to caloric test .

3- Surgical treatment :
Treatment of the cause e.g.

a- Decompression of the saccus endolymphaticus in cases of Meniere's disease with good
hearing .
b- Labyrinthectomy To destroy the whole labyrinth in cases of vertigo  with bad hearing .
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10-Cervical vertigo : It can be caused by cervical
spondylosis as well as by other etiologies . Symptoms
include headache and vertigo, syncope, tinnitus and
loss of hearing, nausea and vomiting, visual symptoms
asflashinglights,supraclavicular bruit seen by physical
examination in one third of the patients .

11-Vertebro-basilar insufficiency : The symptoms
include vertigo, hemiparesis, visual disturbances,
dysarthria, headache, and vomiting . Drop attacks
without loss of consciousness and precipitated by
neck motion are characteristic of vertebrobasilar
insufficiency .

12-Lateral medullary syndrome : It is secondary
to infarction of the medulla which is supplied by
posterior inferior cerebellar artery . The symptoms
include vertigo with nausea, vomiting, nystagmus,
ataxia, loss of sense of pain and temperature
sensations on the ipsilateral and contralateral body,
dysphagia with ipsilateral palate and vocal cord
paralysis and ipsilateral Horner syndrome .

13-Subclavian Steal Syndrome : It is characterized
by intermittent vertigo, occipital headache, blurred
vision, diplopia, dysarthria, pain in the upper
extremity, palpable thrill over the supraclavicular
fossa,a difference of 20 mm Hg in systolic blood
pressure between the two arms, and a delayed or
weakened radial pulse .

14- Anterior vestibular artery occlusion : This
symptom complexincludes a sudden onset of vertigo
without deafness and a slow recovery followed by
months of benign paroxysmal positional vertigo .

15- Vertiginous epilepsy : This is epilepsy in which
vertigo may also form an aura . The vertigo is
momentary and is most commonly an aura of grand
mal epilepsy .

16-Vertigo with migraine : The symptoms include
vertigo,dysarthria,ataxia, paresthesia,diplopia,diffuse
scintillating scotomas, or homonymous hemianopsia
. A positive family history is obtained in more than
50% of these patients .

Tests for vestibular system function :
1- Fistula test : The is done by applying alternating

positive and negative pressure to the ear by using
siegel’s speculum . The occurance of vertigo and
nystagmus indicates the presence of a fistula in the
labyrinth, especially the lareral smicircular canal .
False +ive results may occur with excessively mobile
footplate of the stapes in congenital syphilis . False
—ve results may occur in the presence of a fistula and
a dead labyrinth .

2-Positional test : The patient is brought swiftly from
the sitting position to the supine position with his
head hanging in the middle line .This is repeated with
the head on 45°right position then 45°left position .
The eyes are watched continuously for nystagmus .In
peripheral positional nystagmus, rotatory nystagmus
directed towards the undermost ear with vertigo
will be seen after a few seconds . This lasts several
seconds before gradually fading . It soon fatigues
on repetition of the test . But in central positional
nystagmus, the nystagmus may beat in any direction
often horizontally towards the uppermost ear; starts
immediately; does not fatigue on repetition of the
test and vertigo is often absent .

3-Caloric tests : If water at 30 or 44C is run into the
ear under certain standard conditions, nystagmus
is produced in the normal person with a healthy
labyrinth and commonly lasts for about 2 minutes
from the beginning of stimulation . Canal paresis
is present if the duration of nystagmus is reduced
equally for both hot and cold tests.It may be unilateral
or bilateral . Directional prepnderance is present if the
nystagmoid responses towards on side are of shorter
duration than those towards the other .

4-Electronystagmography ( ENG ) is not a test
procedure but a means for recording eye movements,
and hence for examining the characteristics of
nystagmus- whether spontaneous, positional,
or induced during tests of vestibular function . It
depends on electrical potential differences which
exist between the cornea and the retina of the normal
eye.

5-Rotation test which stimulates the labyrinth by the
force of either linear or angular rotation . It stimulates
both labyrinths togather so it has little clinical
application e.g.testing of children on whom caloric
tests may be difficult to do satisfactorily .

Treatment of vertigo

Treatment for vertigo, or dizziness, depends on
identifying and eliminating the underlying cause.If a
particular medication is responsible for the condition,
lowering the dosage or discontinuing the drug may
eliminate vertigo.

1- Vestibular rehabilitation therapy (VRT) is a type
of physical therapy used to treat vertigo. The goal of
treatment is to minimize dizziness, improve balance,
and prevent falls by restoring normal function of
the vestibular system . In VRT, the patient performs
exercises designed to allow the brain to adapt to
and compensate for whatever is causing the vertigo
. Vestibular rehabilitation therapy is designed by a
physical therapist under the direction of a physician.
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a-Giddiness of heights from visual
stimulation .
b-Giddiness after spinning movements
from stimulation of the semicircular
canals.
c-Giddiness from sudden change of floor
texture from unexpected stimulation of
the skin and deeper tissues of the feet .
2-Pathological vertigo :Vertigo resulting from
disease ( due to peripheral or central cause ) which
affects any one of the many functions used in
balance :

a-Diseases of the vestibular end-organs,
vestibular nerve or its connections .
b-Diplopia and sudden blindness .
c-Loss of sensation from the feet, as in
tabes, peripheral neuritis, disseminated
sclerosis, or subacute combined
degeneration of the spinal cord .
d-Severe weakness from upper or lower
motor neurone disease .

e-Therigidity and slowness of movement
of Parkinsonism

f-The ataxia of cerebellar disease .

Clinical entities :

As more information becomes available about clinical
entities, the emphasis is shifting toward finding an
etiology for the symptoms .When evaluating a patient
with vertigo, one should try to differentiate between
vertigo of peripheral origin and that of central origin .
The following list of differential diagnosis constitutes
the more common etiologies of the dizzy patient :

1-Benign paroxysmal positional vertigo which is
defined as sudden brief attacks of paroxysmal vertigo
provoked by certain positions of the head . there are
no auditory symptoms . Etiologies include closed
head injury, otitis media, degenerative changes in
the labyrinth of the aged, previous ear surgery, and
occlusion of the anterior vestibular artery . Recent
evidence suggests that the mechanism is one which
is called cupulolithiasis where the calcium carbonate
from otoconia of the otolith organs becomes
deposited on the cupula of the posterior semicircular
canal . Changing the head position from erect to
the provoking supine position displaces the cupula
away from the utricle under the gravitational force
of the attached deposit . It frequently arises with no
apparent antecedent cause, in adults of all ages .
Positional must be distinguished from positioning
vertigo . The latter is provoked by head movement
rather than head position and is invariable feature of
all vestibulopathies, central or peripheral .

2-Motion sickness which is a condition in which
a disagreement exists between visually perceived
movement and the vestibular system’s sense of
movement. Depending on the cause it can also be
referred to as seasickness, carsickness, simulation
sickness, airsickness, or space sickness . Dizziness,
fatigue, and nausea are the most common symptoms
of motion sickness. Sopite syndrome is also a side
effect of motion sickness .If the motion causing nausea

is not resolved, the sufferer will frequently vomit.

3-Meniere’s disease which is characterized by a triad
of episodic vertigo, tinnitus and fluctuating sensory-
neural hearing loss . The most reasonable etiology is
functional failure of the endolymphatic sac, whose
function is resorption of endolymph . This results
into gradual accumulation of endolymph inside the
endolymphatic system and ends by hydrops formation
. This overdistention will lead to episodic leakage of
endolymph into the perilymphatic spaces which is
associated by episodic vertigo and deafness .

4-Labyrinthitis :Serous labyrinthitis (which is a diffuse
intralabyrinthine inflammation without pus formation
) is not followed by permanent loss of vestibular and
cochlearfunction .But suppurative labyrinthitis (which
is a diffuse intralabyrinth infection with pus formation
) is associated with permanent loss of vestibular and
auditory function .

5-Vestibular neuronitis which frequently begins with
a nonspecific viral iliness followed in a variable period
of up to 6 weeks by a sudden onset of vertigo, with
nausea and vomiting . hearing is normal .

6-vestibular Ototoxic drugs : Streptomycin tends to
cause more damage to the vestibular portion than
to the auditory portion of the inner ear. Gentamicin
and tobramycin have vestibular and cochlear toxicity,
causing impairment in balance and hearing.

7-Temporal bone fracture & labyrinthine concussion
: The transverse fracture destroys the auditory and
vestibular function . Initially the patient is severely
vertiginous then vertigo subsides after a week, and
the patient may remain mildly unsteady for 3 to 6
months.Labyrinthine concussion is secondary to head
injury .The patient complains of mild unsteadiness or
light-headedness particularly with a change of head
position . As the effects of the concussion reverse, the
symptoms also move toward normal .

8-Perilymph fistula : 1t is a tear or defect in the oval
window and/or the round window . Head trauma
is the most common cause of fistulas. Fistulas may
also develop after rapid or profound changes in
intracranial or atmospheric pressure, such as may
occur with SCUBA diving, aerobatic maneuvers in
airplanes, weightlifting or childbirth. Fistulas may
be present from birth or may result from chronic,
severe ear infections. Rarely, they appear to occur
spontaneously. The symptoms of perilymph fistula
may include dizziness, vertigo,imbalance, nausea, and
vomiting. Some people experience ringing or fullness
in the ears,and many notice a hearing loss .

9-Acoustic neuroma : It is a benign, slow-growing
tumour, has its origin most commonly in the
vestibular division of the eighth cranial nerve . The
early symptoms includes unilateral progressive S.N.
deafness and tinnitus . But vertigo, pain in the ear,and
corneal anesthesia are late symptoms . The advanced
symptoms are symptoms of increased intra-cranial
pressure and cerebellar manifestations e.g. ataxia .
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1-The vestibular apparatus . AR'AR
2- Other sensory mechanisms :
a- Exteroceptive includes the special sensation of sight . Stimulation
of the skin and deeper structures by outside influences as changes
of the pressure and texture of the ground under the feet .
b- Proprioceptive impulses from joints, muscles and tendons .
3- Motor mechanisms include correct and ever- changing involuntary muscle tone
of trunk and limbs, i.e. proper functioning of the pyramidal and extra pyramidal
systems and the appropriate control by the cerebellum and its connections .

Definition :

Vertigo is the feeling that you or your environment is moving or spinning. It differs from dizziness in that
vertigo describes an illusion of movement. When you feel as if yourself are moving, it's called subjective
vertigo, and the perception that your surroundings are moving is called objective vertigo.

Mechanism :
Vertigo may be caused by any abnormal stimulation from outside applied to the sense organs concerned in
normal maintenance of balance, or by disease of these sensory end-organs or their central connections .

Types of vertigo :
1-Physiological vertigo :Vertigo not caused by a fault of the body workings but by stimulation of normal
and intact sensory structures .Examples are :
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with Khat use, it remains legal in most parts of the world.
However, there are strong arguments for it being made
illegally. The major reason why Khat should be madeille-
galin Europe is because of its stimulating amphetamine-
like effects, (Table 1) shows the problems after Khat use:

Most of the problems associated with Khat use can be
described as mild, such as, weight loss, feeling depressed,
anxious, irritable and expressing sleeping problems.

The most negative effect of using Khat is related to how
the user feels when not using the drug, as Paul Griffiths,
said, “After using stimulant drugs it is quite common for
users to report a ‘come-down’ effect. Although a range
of symptoms are reported with this phenomena the
most usual reaction are tiredness and depression. It can
be argued that this syndrome, if acute, can act to moti-
vate users to use more drugs in the hope of elevating the
symptoms” (1998: 36). It is for this reason (Table 2) shows
the majority of respondents were unemployed with only
17% were in employment among a sample of Somalis liv-
ing in London.

Bibliography of sources:

Male Female Total
Never worked 7% 57% 20%
Unemployment 55% 25% 47%
Student 18% 9% 16%
Employment 19% 9% 17%

Source: Qat use in London: a study of Qat use among a
sample of Somalis living in London, edited by Paul Griffiths,
London, 1998.

This assay shows that although a lot of information is
available on Khat, there is still a lot to discuss and pass
on. Such as giving better information about the pur-
pose of Khat in its endogenous societies, and under-
standing its role. The popularity of Khat is not due to
its pharmacological effects. Khat is commonly used as
a social drug, and the habit has a function in relation
to the cultural tradition. Although it is clear that Khat
should be made illegal in the whole whorled, there
are occasions sometimes when its active ingredient
should be extracted. The answer to this is perhaps to
sell Khat without the amphetamine-like effect ingredi-
ents, there by allowing the positive social effects while
removing the negative ones.
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due to chronic use of Khat, in addition the frequent and
prolonged period of chewing of the habitual Khat user
puts much stress on dental apparentus, and the storing
of macerated material in the cheek during this period
can be assumed to cause mechanical strain of the tissue
as well as chemical irritation of it's mucosal surface, and
mydriasis with focused eyes. Also from another known
Khat effect is an increase in body temperature (Halbach,
1972:19), increased pulse rate, and sweating (Halbach,
1972: 19). Another important effect is the indication of
anorexia which, at least in part explains the malnutri-
tion generally observed in Khat chewers and increased
susceptibility to infectious diseases, especially Tubercu-
losis (Kalix, 1986:20-10). Gastrointestinal tract problems
are common, such as anorexia and constipation “due
to the stringent effect of the tannins in khat and the
sympathomimetic effect of cathinone on smooth mus-
cle” (Glannini et al., 1986: 155-8). Endocrine effects are
variable (Glannini et al., 1986: 155-8),and hyperglycemia
may occur in diabetics (Glannini et al., 1986: 155-8). In
addition to the above it has been suggested that Khat
use favors development of esophageal cancer and oral
cancer due the chewing habit. Chronic users may get
euphoric continuously but in some rare cases the user
may become aggressive and over excited, “fresh Khat
leaves, which are chewed produce a mild cocaine or am-
phetamine-like euphoria that is much less potent than
either substance with no reports of a rush sensation or
paranoia indicated” (Kalix, 1986:21). Since there appears
to be an absence of physical tolerance, due in part to

limitation in how much can be ingested by chewing,
there are no reports of physical symptoms accompany-
ing withdrawal.

In addition to the pharmacological effects, there are
also sociological effects to be considered. Individuals
commonly divert their income into Khat chewing, ne-
glecting their families’ needs (Kalix, 1986: 24-5). Khat
has furthermore been implicated as a causal factor for
family instability (Elmi, 1983: 160), divorce, and encour-
agement of prostitution and criminal behavior (Elmi
1983:160). Nationally, diversion of resources toward the
production or importation and marketing of Khat has
a negative impact on the economies of Khat consum-
ing countries. In the cities of Somalia and Yemen a con-
sumer spends about 25%. of his daily earnings on Khat.
(Baasher ,1981: 223-43). The cultivation of Khat results
in the decreased production of other more essential
crops like cereals, promoting malnutrition and disease.
It also leads to low productivity due to absenteeism and
the after-effects of its use (Halbach, 1972:20; 1979; EImi,
1983:161; Giannini et al. 1986: 151-8; Kalix, 1986:42). De-
spite the reduction in working hours spent on chewing
Khat (Eddy et al. 1965:32; Halbach, 1972:21). However, at
the same time it is a major source of revenue. The Khat
session also serves an important social function in Yem-
eni society (Weir, 1985: Museum publication; Kennedy,
1987).Kennedy (1987) describes how these sessions can
provide an arena for communication where serious ex-
changes of ideas and information take place.

As a result of the many positive social effects connected

Symptoms All Male Female

Trouble sleeping 90% 90% 90%
Weight loss 37% 35% 46%
Appetite loss 74% 73% 76%
Feeling paranoid 20% 21% 15%
Felling depressed 44% 52% 20%
Mode swings 72% 75% 64%
Felling lethargic 20% 22% 12%
Felling anxious 47% 60% 10%
Felling irritable 35% 37% 27%
Hallucination 15% 19% 2%
Panic attacks 27% 34% 5%

Source: Qat use in London: a study of Qat use among a sample of So-
malis living in London, edited by Paul Griffiths, London, 1998.
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The Khat

Dr. Abdullah A. Al-Theyab

General Administration for Medical Services
Head of Hospitals Supervision Department

The first problem facing any study on the plant‘cath eludis’is to decide which common name to adopt.
This paper will use the term Khat. However, Qat, Kat, Chat, Mirra, Tohal, Techat, Catha, Quat, Abyssinian
tea, African tea, and African Salad would all be equally appropriate (Drake, 1988:532).

Khat is usually found as packaged in plastic bags or
wrapped in banana leaves to retain its moistness and
freshness. It is often sprinkled with water during trans-
port to keep the leaves moist. It may also be sold as
dried or crushed leaves or in powdered form.Khat use
is found to be common wherever immigrants from
Khat chewing areas are found. In some countries, pro-
hibition of Khat is enforced, in others its use has been
tolerated.

The slow mode of administration, requiring consider-
able chewing of stringent leaves to reduce a relatively
weak stimulant effect, makes it unlikely that Khat will
become popular with European drug- takers. Khat is
not controlled under international law, and although
the international community has considered control-
ling the drug this has so far been left to the description
of individual countries (Griffiths, 1998:11).

The effect thataccounts for the popularity of Khatis that
of the CNS (Central nervous System) stimulation.There
is desired psychostimulation, which becomes mani-
fest as a tendency to optimise with mild euphoria and
excitation. Due to this effect, the individual becomes
sociable and communicative. However, the individual’s

thinking diminishes in clarity and concentration, and it
becomes slow.Large amount of Khat or particularly po-
tent materials induces nervousness, and in exceptional
cases Khat may induce frank psychosis (Kalix, 1996:71).
The periods of stimulation will last for about 3- 4 hours,
and be followed by a depressive phase with feelings
of depletion and mental fatigue. On the cardiovascu-
lar, Khat effects may appear rapidly after consumption,
they consist of a moderate increase in blood pressure
depending on the amount and potency of the material
absorbed, transient facial and conjunctival and facial
congestion (Drake, 1988:533), extra systoles and there
is also an increased prevalence of respiratory problems
in men, resulting from associated heavy smoking dur-
ing Khat seasons, increased libido,impotency and sper-
matorrhoea and ejaculation pracoxane also common
(Halbach, 1972: 18; EImi, 1983: 163-76)."it has been re-
ported that Khat produces contradictory effects on the
male reproductive system” (Halbach, 1972: 18). It has
been claimed that Khat weakness men sexual poten-
tial (WHO, 1965, 32) and decreases fertility (Kalix, 1996:
71). Also, reported is the increase in sexual desire fol-
lowing Khat chewing in females (Kalix, 1990:404). Kalix
(1990:404) also, reports brownish staining of the teeth



Role of Clinical Laboratory
and Laboratory Professionals in Patient Care

Abduljabbar I. Chaudhry

Section head, Histo/Cytopathology
Security Forces Hospital - RIYADH

Health care is now more than ever a team effort. The medical team has taken on a greater importance in
enabling the doctor to diagnose and treat a patient’s malady.

Earlier in medical history,a doctor made a diagnosis on visible physical evidence and prescribed from a lim-
ited available techniques and pharmaceuticals. Nursing staff was generally limited to providing for physical

comfort to the patient. The medical laboratory and laboratory professionals did not exit.

Now medical science has grown out of all recognitions
and with it has come a rapidly expanding understand-
ing and ability to treat illness. As the responsibility of a
doctor has grown, so has the contribution of others.

Have you every wondered-------- what happens to the
blood sample which is taken at doctor’s clinic or OPD
blood collection area and who will actually receive
blood sample and conduct the prescribed tests? How
doctors diagnose disease? There are varieties of skilled
and educated laboratory professionals who, as a patient
you may never see face to face but they play a very im-
portant role in health care.

A variety of vastly different illnesses produce very simi-
lar symptoms. Certain disorders may produce no visible
symptoms at all. Welcome to the inside the medical
laboratory. It is a world where medical laboratory pro-
fessionals find answers to these questions and more. In
order that a doctor may diagnose a disorder, it is neces-
sary to investigate symptoms not visible except through
laboratory analysis. Laboratory professionals work as
clinical chemists and analyze body fluids for substances
including glucose, potassium, cholesterol, cardiac en-
zymes and hormones to aid in the diagnosis of condi-
tions such as diabetes mellitus, myocardial infarction
and in thyroid disorders.In microbiology laboratory, the
laboratory professionals will determine the cause of in-
fection and the best possible treatment for infections.
In hematology, laboratory professionals will determine
the number and type of cells to determine the pres-
ence of anemia, leukemia and other disorders of blood
clotting such as hemophilia. In blood bank, laboratory
professionals determine blood types and perform cross
matches to determine the compatibility of blood be-
tween the donor and the recipient. An expert surgeon is
reluctant to determine a resection margin from cancer
without the help of laboratory professionals and simi-
larly early detection of cervical cancer is only possible
through laboratory tests.The laboratory tests requested

by the doctor give the information needed to make a
correct diagnosis.

To speed up the patient back to normal life, the doctor
may call on a formidable array of pharmaceuticals and
techniques.However,the power of these drugs and tech-
nigues may be such that they must be used with great
exactness. In such cases, the role of the medical labora-
tory professionals can be critical one. Even though the
laboratory professional may never see the patient, his
or her skill, precision and integrity can be crucial to the
diagnostic and treatment process as 80% of all medi-
cal diagnostic and treatment decisions are based on
laboratory results and the patient can receive a targeted
treatment and management strategies to help battle a
disease and lengthen life.

Laboratory professionals hold life and death in their
hands because the information given to a doctor influ-
ences the medical treatment of patient receives. It is a
part of clinical laboratory and laboratory professionals
that we have been so blessed that many lives have been
saved because illnesses have been detected earlier.
Laboratory professionals perform, develop, evaluate,
correlate and assure accuracy and validity of laboratory
information, direct and supervise clinical laboratory re-
sources and operations and collaborate in the diagnosis
and treatment of patients.The clinical laboratory profes-
sionals have diverse and multi-level functions in the ar-
eas of analysis and clinical decision making, information
management, regulatory compliance and quality assur-
ance/performance improvement.

Laboratory professionals have requisite knowledge and
skills to educate others in the public.The ability to relate
people, a capacity for calm and reasoned judgment and
demonstration of commitment to patient are essential
qualities. Laboratory professionals demonstrate ethical
and moral attitudes and principles that are necessary
for gaining and maintaining the confidence of patients,
professional associates and the community.
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Overcoming Barriers To Insulin

In Type 2 Diabetes

Poor glycaemic control leads to long-term complica-
tions such as atherosclerosis causing ischemic heart
disease or cerebrovascular accident, diabetic neph-
ropathy which can lead to renal failure , proliferative
diabetic retinopathy which may lead to blindness
, and neuropathy which may lead to diabetic foot
and hence may cause amputation.

Poor glycaemic control leads to long-term complications
such as atherosclerosis causing ischemic heart disease or
cerebrovascular accident , diabetic nephropathy which can
lead to renalfailure, proliferative diabetic retinopathy which
may lead to blindness , and neuropathy which may lead to
diabetic foot and hence may cause amputation. However
several large studies showed without doubt that improving
control of blood sugar reduces risks of such long-term com-
plications . For example UKPDS study showed that every
1% drop in HbA1c can reduce long-term diabetes compli-
cations. So why are we failing to bring people with type 2
diabetes under adequate glycaemic control? Possible ex-
planations: either we intervene too late or we intensify too
slowly. This is why starting insulin therapy in treating type
2 diabetes mellitus patients is always late. In fact both pa-
tient and physician have their own barriers to start insulin .
As far as patient is concern starting insulin is too complex or
fear of hypoglycaemia or fear of weight gain or fear of injec-
tions will hurt or fear of injecting in public is embarrassing .
As far as the physician is concern the starting insulin is too
complex or fear of hypoglycaemia or fear of weight gain or
there is lack of time/resources or referrals are necessary or
ignorance for lack of evidence for the best use of insulin.
There are solutions to these barriers. The newer insulin of
today can be used safely, easily and effectively to achieve
therapeutic targets.

Also we can reassure patients that the new pen injections
available with insulin are relatively painless and are less
painful than finger stick glucose testing. Also reassure your
patient that many people feel this way. Encourage them to
talk to other patients about how they overcame this prob-
lem. In the meantime, suggest finding a private place to in-
ject, such as in the washrooms or car, rather than missing
an injection. Make sure that the patient is happy with their
injection device; ensuring that the patient is comfortable
with how to use their device should help them overcome
this problem. However concern about injecting in public
may guide the choice of regimen. For example, premixed
insulin analogs are not usually injected at lunchtime, and in
the evening they can be injected immediately before eat-
ing or even 15 minutes after the start of a meal. This avoids

Dr Najim Abdulwahid MD, PhD
(London University )

Consultant Endocrinologist

the need for the patient to ask how long before a meal is
ready in social situations. Rapid-acting analogs offer similar
advantages. Further more , postprandial glycaemic control
was significantly better with new insulin analogs than with
premixed old human insulin, when analysed on the basis
of mean prandial blood glucose increment (post-meal mi-
nus pre-meal blood glucose) over the three meals includ-
ing lunch. Also major hypoglycaemia specially nocturnal is
rare with insulin analogues .In conclusion the availability of
once-daily basal insulin which is the new insulin analogue
lowers postprandial blood glucose and lower risk of hy-
poglycemia and make dosing immediately before or after
meal . This treatment improved blood glucose profiles su-
perior HbA1c and comparable fasting blood glucose and so
more patients reach HbA1c targets. Further more the new
guideline in January 2009 of the American Diabetic Associa-
tion has advised doctors to start basal insulin even prior oral
diabetic treatment.

Security Forces Hospital Riyadh , Saudi Arabia



Symptoms:-

Early signs
» weakness + depression
« fatigue * joint or muscle pain

« cold intolerance
* constipation
+ weight gain (unintentional)

« thin, brittle fingernails
* thin and brittle hair
* pale color

Late signs
+  Slow speech
+ Dry flaky skin
+ Thickening of the skin
Puffy face, hands and feet
Decreased taste and smell
+ Thinning of eyebrows

Signs and Tests:-

Physical Examination (see symptoms)

Vital signs:
Slow heart rate
Low blood pressure
*  Low temperature

Chest X-ray:
+ Enlarged heart

Laboratory:
* T4 test (low)
+ Serum TSH (high in primary hypothyroidism, low or
low-normal in secondary hypothyroidism)
+ Increased cholesterol levels, increased liver enzymes,
increased serum prolactin, low serum sodium, CBC shows
anemia.

Treatment :-
Levothyroxine (T4)

+ Initial dose — max. 100 mcg OD ac breakfast
+ Maintenance dose — max.200 mcg OD
Elderly/with cardiac disease — 25-50 mcg OD
+ Drug Interaction - Phenytoin, Rifampicin and Pheno-
barbital decrease thyroxine effect.
Toxicity — Nervousness, heart palpitations, tachycar-

dia, intolerance to heat and unexplained weight loss.

Liothyronine (T3)
Dose — 20 mcg OD to a maximum of 60 mcg daily in
2-3 divided doses.
+ Emergency treatment for myxedema coma, by slow IV
injection of 5-20 mcg initially then 25 mcg every 8 hours

reducingto 25 mcg twice daily.

Prognosis :-

+ Return patient to the normal state.
+ Life-long medication is needed.

Myxedema coma can result in death.

Complications :-

+  Myxedema coma

Heart Disease
+ Increased risk of infection
+ Infertility

Miscarriage

What you can do?

« Consult physician if signs of hypothyroidism are
present.

Consult physician if chest pain or rapid heart beat
occur, infection occurs, symptoms worsen or new symp-

toms develop.

Prevention :-
Screening tests in newborn can detect congenital
hypothyroidism.

Dr. Mohammed Al-Masrahy

Besha Polyclinics
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HYPOTHYROIDISM

Illustrations:-

In hypothyrobdism
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FEFUlaTe Various
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in the brain control
the normal secretion
of thyroid hormones {

which in turn = .
controls metabalism

Alternative Names:-

+ Myxedema Coma; Adult Hypothyroidism.

Definition:-

Hypothyroidism is a condition in which thyroid gland fails to produce enough thyroid hormone.

Causes and Risk Factors:

+ Hashimoto's thyroiditis, a disease of the thyroid gland where the body’s immune system attacks the gland.

« Failure of the pituitary gland to secrete a hormone to stimulate the thyroid gland (secondary hypothyroidism)
+ Congenital defects

+ Surgical removal of the thyroid gland

* Inflammatory condition

+ Drugs (amiodarone, lithium)

+ Dietary-deficiency of iodine.



concentration even in fatal poisoning below the limit of detection of the method used, if death has occurred relatively
soon after the ingestion. And in some cases this is because poison is rapidly altered to a form which is not detected by a
particular method.As in case of morphine may escape attention if the analysis includes only free alkaloids and not the
conjugated form of it's metabolite to which most of it is converted,then result will be wrong. Another difficulties is due to
ever increasing number of new drugs ,pesticides and other chemicals. Which is producing continous challenges to the
analytical toxicologist.However, toxicologist at present are comfortable in their detection with TLC, EMIT ,GC, HPLC, GC-MS
Inspite of that there is always great need for indisputable and easy analytical method adopted with quality assurane(QA).
Q A of toxicological analyses is required not only in regards to result in particular patient or other cases, but also to validate
exchange of datas between different laboratories.

AN IDEAL TOXICOLOGY REPORT:-

The result of urine analysis in emergency cases must be communicated verbally or electronically to concerned doctor
without delay, and should be follwed by a written report as soon as possible.ldeally,confirmation from a second inde-
pendent method should be obtained before reporting positive finding . If there is no finding in detection, in that case it is
important to give information as to the drugs/poison excluded by the test performed with all the attended complications
of the scope, limits of sensitivity and selectivity of the analyses and other factors such as sampling variation. Because of
the potential medcolegal and other implication of toxicological analyses, it is important to avoid jargon, such as nega-
tive or sweeping statements, such as absent or not present.The phrase not detected should be conveyed precisely the
laboratory result, especially when it is accompanied by statement of specimen analysed.It's condition and origin, chain of
custody analytical methods and their limit of sensitivity. There is alwayes probability of presenting this result in the court
of law and also possibility of independent examination by a further expert instructed by another party. So,result should
be presented together with sufficient information to ensure accurate interpretation of report.It should be clear, simple
and without admixture of opinion Unit used for reporting result should be either mass concentration (so called traditional
unit i.e.mg/l or even mg/dl so forth) or amount concentration i.e. International System of units(S I) molar unit (umol/L so
forth). For measurement of toxic substance in solid tissue(e.g., liver ,kidney ,hair.nail,so forth ) SI mass unit (13) should be
used throughout(e.g., ug/g).Conversion from mass concentration to amount concentration and vice versa is simple but
carry risk.Special care is needed in choosing the correct molar mass if drug is supplied as a salt ,hydrate and so forth.It is
advisable to write the whole unit of measurement in full (e.g., milligrams per litre) especially when report is prepared in
written statement for court of law.

References

1.Dr Narayan reddy(1995).The Essential of Forensic Medicine &Toxicology 15th edition.

2.Doull.J,and Bruce,M.C(1986).0rigin and scope of toxicology In: Cassertt and Douls toxicology .Eds.CD.Klassen .MO Amudur
,and j.doul.Newyork Maccmillan.

3.Dr.0.P.Murti (2001)..Role of Analytical toxicology in human poisoning. In:Poisoning,Poison control and Environmental Toxicol-
ogy.Eds.Dr.S.k.gupta

4.Frank C.lu (1993) .Basic Toxicology: Fundamental, Target organ & Risk assesment 2nd edition.

5.Flanagan R J, Qiddop.b. Clinical Toxicology.In: curry AS,ed.Analytical methods in human toxicology. Part1.london:macmil-
lan1984;37-66.

6.Braithwaite R.A.Immuno Assay:Application to analytical toxicology. In:Townshend A.Worsfold P.MacraeR,, et al., Encyclopedia
of analytical science London. Academic press1995.

7. Maurer H.H: Role of gass chromatography-mass spectrometry with negative ion chemical ionization in clinical and forensic
,doping control and bio monitoring.Ther Drug Monit 2002;24:247-254.

8 Flangan RJ,Braith waite RA, Browssel et al., Basic analytical toxicology Geneva:World health organization 1995.

9 Braith Wait R.A. Browns.Clinical and sub clinical lead poisoning: a laboratory perspective.Human Toxicol.1988;7:503-513.
10.Supra regional Assay service element laboratories available at:htt/www.sas-centre.org.

11.Toxicological screening by thin layer chromatography Trends.Analytical chem 1992;11:222-230

12.Michand .J D.JJones DW.Thin layer chromatography for broad spectrum Drug detection.Amer.Lab198 ;12:104-108
13.Flanagan R J. Sl units common sense not dogma is needed.B j.Clin.Pharmacol.1995;39:589-594.

14.Schroeder TJ,Tasset jjet alEvaluation of syva EMIT toxicological serum tri cyclic anti depressent assay. J Anal Toxi-
col19s596;10:221-224

15.Flanagan RJ, Ruphra M.HPLC smeasurement of chlorophenoxy herbicides,bromoxynil and ioxynil in biological specimens to
aid the diagnosis of acute poisoning. Clin Chem 1989;35:1342-1347.

16.Khalid M Al kharfy: Medication interference with substance abuse testing. Al marefa Al sehia .2008;1:54

ey | 29 |



63

ws

S

Chromatographic technique such as Ge-Ms (7), HPLC (15)
because of good selectivity,sensitivity,flexibility and abil-
ity to identify and measure the poison. For trace and toxic
heavy metal analysis Reinsch test (8) especially for arsenic
(As) lead (pb),mercury (Hg),copper(cu) ,Bismuth(Bi) are still
relevant for rapid diagnosis of acute poisoning. However,to
help diagnose chronic poisoning, in which elevation of
only few ug/l o f blood or serum can be important, good
accuracy and reproducibility

are essential (9-10). Modern methods for measurement of
toxic metals in biological materials(table-3) vary in term of
complexity ,cost, accuracy and sensitivity.Atomic
absorption spectrophotometry with either flame or elec-
trothermal atomization using graphite furnace are widely
used.Despite of major advances in techniques it is need
for simple reliable, low cost analytical methods to detect
and identify common pois- ons.Which is an important area
of concern especially in developing countries.

Difficulties in Diagnosis of Poisoning: Over 70,000 chemi-
cals and pharmacological agents are in common use world
wide and their number is ever increasing( 3). Poisoning
has become one of the commonest medical emergencies
throughout the world. In developing countries generally
poisoning are initially managed by general physician, and
physician posted at Emergency division of hospital and
Primary Health Care centres (PHCs). One of the cause of
high mortality amongst patient with poisoning is delayed
institution of appropriate treatment because of insufficient
knowledge of symptomatology and treatment . Inadequet
knowledge amongst the practicing physicians regarding
management of acutely poisoned victims is due to the fact

that in developing countries , woe-
fully small amount of time is spent
on teaching toxicology and man-
agement of poisonsed patient,at
both undergraduate and  post
graduate level, and to most of the
practitioners has no clear and com-
prehensive information .Therefore
in such condition role of Poisons
information and control centre is
necessary to be considered . At
least every main hospital of area or
district should have this fascility so
that patients and treating unit and
analytical person can be benifitted.

Some difficulties in toxicology lab-
oratory diagnosis of poisoning are :
1. low quantities of poison in
sample,which is not detected by
available method in laboratory
2.Distribution in compartment oth-
er than which is tested e.g., Benzodiazepines extensively
metabolised before excretion,and plasma is then the speci-
men of choice for detecting the parent compound not the
urine

3.Evaporation of suspected drug in extraction and concen-
tration phase (solvent) from tissue.

4.Some inorganic substance are too polar e.g.,Hg.and eas-
ily excreted

5. Metabolism and excretion effects its presence and ana-
lytical result, many drugs are quickly matabolised and only
metabolites can be detected e.g.,haloperidol.

6. Contamination of samples at physician or autopsy level
lead to complication in analyses.

7.Food and medication also cause interferences in

result e.g., popy seed, dextromethorphan amitriptyline give
false positive result for opiate qualitatively.Similarly ibupro-
fen interference gives false positive for marijuana etc(16).
So it is expected that analytical toxicologist must be well
aware and familiar with the reliability, specificity and sen-
sitivity of techniques. He or she must know the degree of
certainty with which particular identification or particular
qualitative/ quantitative result can be received with accu-
racy. Beside this he or she should have basic knowledge of
emergency medicine and intensive care,good understand-
ing of clinical chemistry, pharmacology and toxicology.
These knowledge helps the toxicologist in dealing the case
of false negative/positive results and other complications
.There are so many circumstances when death has occurred
due to poisoning but toxicological evaluation of the spe-
cific samples from poisoned victim is negative on analysis !
e.g. tricyclic anti depressents are lipophilic and thus urinary



Table -2 Methods for the analysis of drugs and other organic poisons in

biological samples .

Principle Technique

Chemical Colour test

Electrochemical Biosensor,Differential pulse
Polarography.

Spectrometric

Chromatographic

Electrophoretic

Immuno assay

Mass spectrometry also known as Mass fragmentography, Nuclear magnetic
resonance,spectrophoto fluoremetry.

Gas Liquid chromatograghy(GLC),

High performance Liquid ChromatoGraphy(HPLC),Thin Layer chromatogra
Phy(TLC). Super critical Fluid chromatography. Gass chromatography Mass
spectrometry(Gc-Ms)

Cappillary(zone) electrophoresis.

Agglutination inhibition,Enzyme-Linked Immuno Sorbent Assay (ELISA), En-
zyme Multiple Immuno assay Technique (EMIT), Radio Immuno assay (RIA) Apo
enzyme reactivation immuno assay system, Cloned enzyme donor immuno
assay,Fluorescene polarization immuno assay, Hemagglutination inhibition,
Particle concentration fluoro immuno assay, Substrate lebelled fluoro immu-
noassay.

Tabl-3 Methods for the analysis of toxic metals in biological samples

Technique

Mode Varient

Electrochemical

Spectrometric

Mass spectrometry

lon selective electrode
(Differential pulse) pola
rography Anodic/catho
dic stripping voltametry

Potentiometric
Coulometric

Flame photometry,flame
Spark-arc,direct current plasma,
inductive coupled plasma

Atomic emission

Atomic absorption Flame,hydride furnace
X-ray Cold vapour.
Fluorescence

Nuclear Neutron activation, proton
activation.

________ Spark source (include isotope
dilution) inductively coupled
plasma.
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on population at the risk of poisoning,and collaborate the governmental and non governmental agencies
regarding analytical methods.
ANALYTICAL METHOD:

A range of powerful chromatographic methods, ligand immunoassays,and other techniques (5,6,8,9) are
available (Table2&3) to the analytical toxicologist. However,it remains impossible to look for all poisons in
all samples at the sensitivity required. It is therefore vital that the reason for analysis should be kept clearly
in mind. Although the
underlying principle remain the same in the different branches of analytical toxicology,the nature and
amount of specimen available can vary widely, as may the time -scale over which result is required and pur-
pose for which the result is to be used All these factors in turn influence the choice of method for partiucular
analysis.

Cases in which toxicological analyses are requested tend to fall in to1.Emergncy and general hospital toxi-
cology2.More specialized catagories, such as Forensic toxicology (analyses for medicolegal case), screen-
ing for drugs of abuse, Therapeutic Drug monit oring (TDM) and occupational and environmental pollution
monitoring.The recent

trend of analysis is two steps procedure 1 Screening and 2. confirmatory analysis. Most of the specialized
laboratory use combination of solvent extraction and thin layer chromatography (11&12) together with Gas

Liquid Chromatography (GLC) with flame ionization detector or selective (nitrogen/phosphorus,electron
capture etc).detector as the base for poison screening.In addition to that simple colour (spot) test use ful for
some copounds such as salicylates,acetaminophen etc.Beside this immuno assay techniques(6) especially
those that do not use isotope (so —called non isotopic immuno assay).e.g., EMIT (14) has advantages of long
shelf life,speed ,simplicity of operation and automated equipment. Monoclonal antibodies has improved
selectivi- ty and reproducibility. However, most of the immuno assay and other procedures of screening
requires confirmation by using second unidentical method, ideally

Table 1. Samples required for general Toxicological analysis

Sample Notes
Urine 20-50ml (plane bottle ,no preservative)
Whole blood 10 ml (lithium heparin or EDTA tube-

volatiles suspected).

Plasma or serum 5 ml (Whole blood sholud be send
incase of metal or volatiles suspected

Gastric content 25-50 ml (in plain bottle no
preservatives.It includes vomit,gastric
lavage (stomach wash out )first sample and so forth.

Fluoride / oxalate tube if ethanol suspected:plastic tubes if paraquate suspected:
glass or plastic tube with minimum head space if carbon mono oxide or other

Others samples

Scene residues Appropriate .e.g. tablets,bottle drink container,aerosoles cainesters and soforth

these should be packed entirely seperately from biological samples,especially
poisoning with volatiles is a possibility.

In case of poisoning fatality,the recommendation of viscra presevation guide
line (1&3) must be followed strictly. Entire stomach, and it's content up to 100
grams,small intestine jejunum 30 cm, small intestine cintent 100 grams, liver and
gall bladder 50-100 grams, blood 10ml, urine 20 ml, Vitrous humor and bile are
substitues for urine . In addition to that kidney (one half of each ) brain, sub
cutaneous fats at laest 10 grams each ,valuable for organic solvent and other
vaolatile poisons.Hair (500 ug) and nail(one toe) in case heavy metals and as per
the need.




Analytical toxicology laboratory playes an imporatnt
role in 1.Emergency and general hospital toxicology,
analysis is valuable in early diagnosis and management
of acute poisoning. 2.Therapeutic drug monitoring.
3.Screening for drug of abuse especially in persons
who are in sensitive position (armed forces, security
service,pilot,driver) or those apply for such position
(employment and pre employment respectively) and
in sports persons.4 support for medicolegal investiga-
tion where,analytical result (detection,identification and
measurement of drugs and other compounds and their
metabolite) is very important evidence for the support
of suspected lethal and non lethal intoxication.5. moni-
toring occupational exposure to toxic substance and in-
dustrial poisoning,

6. Monitoring environmental pollution.

Most of the cases of poisoning around the globe is
considered as medicolegal case,so it is essential on the
part of treating physician and autopsy surgeon (in case
of postmortem) to take and keep proper sample for
laboratory investigation.It is because analytical result
concerning any specimen submitted for toxicological
investigation not only helps in diagnosis and manage-
ment but also may end up under the scrutiny in the
court. It is thus important that all specimens should be
clearly labelled with the name ,date and time of collec-
tion and nature of specime if this is not self evedent.
Since the analysis of specimen have medicolegal im-
plication therefore, strict chain of custody procedure
should be implemented.

There are wide range of powerful methods of analysis
available and used in analytical toxicology laboratory.
However, each laboratory opts only few specific tech-

nique to carry out analysis and
mentaines it's quality control
and standardization accord-
ingly. Some of the common
techniques are extensively used
currently around the globe with
consequent improvement in
reliability of result, are chroma-
tographic techniques includes
Thin  Layer Chromatography
(TLC ), Gas Liquid Chromatog-
raphy (GLC), High performance
Liquid Chromatography(HPLC)
,Gas  chromatography  Mass-
spectrometry(GC- MS). Electro
phoretic thechnique includes
capillary zone electro phoresis.
Immuno assay technique in-
cludes agglutination inhibi-
tion ,apoenzyme reactivation
immunoassay,enzyme linked im-
muno assay Enzyme Multiple Immuno assay Technique
(EMIT),Radio Immuno Assay(RIA) and spectrophotomet-
ric technique like,atomic absorption spectrophotometer
etc. Recent trend in drug and other poison analysis
involves two steps analysis first is screening an second
is confirmatory.If poison screening give positive find-
ing then, ideally confirmation from second independent
method should be obtained before reporting positive
finding.Especially for medico legal purpose both screen-
ing and confirmatory analysis should be done twice by
two unidentical method.

However,this may not always be practicable, especially
if only simple method is available (e.g colorimetric test
or TLC) in such case appropriate positive and negative
control should be analysed with specimen. And some
specimen should send to another laboratory where so-
phisticated instruments (e.g., HPLC , GC-MS) for analysis
are available.

The results of emergency case should be immediatelly
communicated to concerned doctors. There are many
difficulties,which have to face especially when labora-
tory fascilities are limited and ever increasing number
of new drugs, pesticides and other chemical continually
present novel analytical challenges.In order to meet the
challenges of next coming years and with the increas-
ing role of analytical toxicology, training and quality
assurance should have high priority.Standardization of
unit used in reporting the result should emphatically
persued. The need of simple reliable low cost analytical
method is an important area of concern especially in de-
veloping countries. Finally, Toxicology laboratory service
should be involved in National survillance programmes
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Comprehensive Assessment Of The Role
Of Analytical Toxicology Laboratory
In Human Poisoning And Medico Legal Cases .

Fakhruddin Ali Ahmad.
Dr.Ashraf Mohd Ali Ghita

Toxicology Laboratory, Security Forces Polyclinic
Tabouk

SUMMARY : A laboratory service for toxicological analysis and biomedical investigation is essential for diagno-
sis,assessment and treatment. As a science, toxicology is concerned with properties (physical and chemical) of
toxic substances their mechanism of action (physiological, and biochemical effects),fatal dose, detection and
estimation (qualitative and quantitative analysis) in biological specimens and their treatment.

Toxicology has number of sub disciplines analytical aspects of poisons come under analytical toxicology
which is mainly focused here. It playes a vital role in detection, identification and measurement of drug and
other foreign compounds and their metabolites in biological and related specimen.Without analytical result
and data accurate assessment of toxicological problem is not possible. such service is essential for units treat-
ing poisoned patient and investigating team set up by law enforcement agencies where,there is possibility
of involvement of drugs or other poison in hospital , road traffic accident, accidental mass poisoning, suicidal
and homicidal attemp or death.



ZINE (MATULANE) This is a methylhydrazine derivative which inhibits synthesis of DNA, RNA and protein.
It is useful in treatment of Hodgkin>s disease in combination with other agents. HYROXYUREA (HYDREA)
The drug prevents DNA synthesis by preventing the reduction oj ribonucleotides.lt is S phase specific and
acts synergistically with radiatiol therapy, which mainly affects the cells in the Gl phase.The drug is useful
il the management of leukaemia and polycythaemia vera. MITOTANE (0, P -DDD,LysODREN) This drug is
a a derivative of DDT and DDD with a selectiv, cytotoxic action on adrenocortical cells. It is given orally in
the treatment o adrenal cortical carcinoma.

AMINOGLUTETHIMIDE (CYfADREN) The drug inhibits the conversion of cholesterol to pregnenolone and
therefore inhibits cortisol synthesis. The compensatory increase in the release of ACfH overcomes this
inhibition. The drug also inhibits the production of testosterone, androstenedione and progesterone. In
extra-adrenal tissues and in post-menopausal women, adrenal androgens (androstenedione and testo-
sterone) may be converted to oestrogens by an aromatase enzyme.This process is inhibited by aminglu-
tethimide. The drug is therefore useful in cases of adrenocortical carcinoma and Cushing>s syndrome as
well as in cases of breast carcinoma, where the tumour contains a large number of oestrogen receptors.
In the latter case, however, it has largely been superceded by tamoxifen. LETROZOLE (FEMARA) This is
a non-steroidal aromatase inhibitor, causing suppression in oestrogen biosynthesis in all tissues and is
therefore of value in the treatment of breast cancer in post-menopausal women, where oestrogens are
mainly derived by the action of aromatase on adrenal androgens (see above).

The drug is given once daily,orally, in a dose of 2.5 mg.IMATINIB (GLIVEC) This is a protein-tyrosine kinase
inhibitor. It is well absorbed orally, and bound firmly to plasma albumin. It is metabolised by the cyto-
chrome P450 system in the liver. Acordingly, plasma levels of the drug could be influenced by enzyme
inducers and enzyme inhibitors, as well as by drugs that are firmly bound to plasma proteins. Imatinib
has a long half-life, permitting a once daily administration. It is used in the treatment of chronic myeloid
leukaemia. Adverse effects include neutropenia and thrombo- cytopenia as well as changes in liver func-
tions.The drug is contraindicated in patients with hepatic dysfunction. HORMONES AND HORMONE AN-
TAGONISTS 1. Adrenal corticosteroids are used mainly in certain malignant blood diseases, e.g. in acute
lymphocytic leukaemia in children and malignant lymphoma.They are used to influence the primary dis-
ease process, e.g. in cases of lymphocytic leukaemia. In addition, adrenal corticosteroids seem to reduce
the complications, particularly haemolytic anaemia and thrombo- cytopenia that frequently occur ac-
companying the primary disease process of malignant lymphomas and chronic lymphocytic leukaemias.
2.0estrogens are used in prostate carcinoma (as adjuvants to orchidectomy) .
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2.EPIPODOPHYILOTOXINS

Podophyllotoxin is extracted from Podophyllum
peltatum plant. Etoposide and teniposide are two
semisynthetic glycosides of podo- phyllotoxin.
They are used for treatment of testicular tumours,
srnal1-cell carcinoma of lung, carcinoma of breast
and non-Hodgkin>s lymphomas.

3. CYTOTOXIC ANTIBIOnCS ACTINOMYCIN D
(DACTINOMYCIN)

Itis a powerful antitumour and inlinunosuppressive
agent, which produces its effects by direct combi-
nation with nucleic acid. It is used in Wilrns kidney
tumour in children, and in rhabdomyosarcoma in a
dose of 0.04 fig/kg intravenously/week. Toxic reac-
tions are common and include nausea, vomiting,
bone marrow depression, and glossitis, stomatitis
and alopecia. OnlER ANTIBloncs Several antibiotics
have been introduced in the treatment of cancer
. These include mithramycin, bleomycin and the
anthracyclines, e.g. daunorubicin, and doxorubicin
(adriamycin).

4.ENZYMES L-ASPARAGINASE (ELSPAR)

This is an enzyme which destroys L-asparagine on
which certain tumours are dependent for their pro-
tein synthesis. In contrast, normal cells are capable
of synthesising their own asparagine and are there-
fore not influenced by its action. L-asparaginase is
used in the treatment of acute lymphoblastic leu-
kaemia refractory to other drugs.

5.INTERFERONS
Interferon alpha-2a and 2b can be employed in

Kapso1>s sarcomain patients with AIDS.MISCELLA-
NEOUS AGENTS CISPLANN (NEOPLANN, PLAnNoL)
(CI)2- Pt- (NH3)2 Cisplatin is an inorganic platinum
containing complex. It is thought to act like alkylat-
ing agents. The chloride ions are veryreactive with
thiols and with water, yielding a positively charged
molecule which reacts avidly with nucleic acids and
proteins. It is cell cycle non-specific.

After intravenous administration, the drug has an
initial rapid elimination phase, followed by a rela-
tively slow one. It is extensively bound to plasma
proteins. Toxicity The main toxic effects include se-
vere nausea and vomiting, nephrotoxicity, myelo-
suppression, ototoxicity (loss of high-tone hearing
and tinnitus), peripheral neuropathy, anaphylactic-
like reactions and hYPO- magnesaelDla. Therapeu-
tic uses It may be used alone orin combination with
bleomycin, etoposide and vinblastine in testicular
cancer. It may also be used in ovarian and bladder
carcinoma. Dose 20 mg/m2/day intravenously for 5
days. The drug should be diluted with dextrose or
saline andgiven over a 6-8 hr. period. Avoid the use
of aluminium hypodermc needles, as aluminium in-
activates the drug. CARBO PLA TIN This is another
Pt containing compound, similar in action to cis-
platin. It is better tolerated and less toxic. The drug
is not significantly bound to plasma proteins, and
is mainly excreted unchanged in urine. The usual
dose is 366 rng/m2 given siowty inttavenously over
15 min. period once every 4 weeks m the treatment
of ovarian cancer. It is used in the treatment of tes-
ticular, ovarian and bladder cancer in a dose of 20
mg/m2 /day intra- venously for 5 days. PROCARBA-



CYCLOPHOSPHAMIDE (ENDOXAN, CYTOXAN)
As such, the drug is inert and must be dephosphor-
ylated to become active. Since rapidly dividing cells

contain more dephosphorylating activity than nor-

mal cells, the cytotoxic agent is released more within
the neoplasm. It is used for the same conditions as

mustine, but is more selective in action and less tox-
ic.It may cause nausea and vomiting, and affects hair
follicles leading to alopecia. The drug is absorbed
from the GIT (it is not a local irritant) and may be
administered either orally or intravenously. The oral
dose is 3.5-5 mg/kg/day orally for 10 days or 1 g/m2
as a single dose.

MELPHALAN (ALKERAN)

The drug is a phenylalanine derivative. It is adminis-
tered orally and is useful in the treatment of multiple
myeloma in a dose of 6 mg/day for 2-3 weeks.

2. ALKYL SULPHONATES

BUSULPHAN (MYELERAN)

Busulphan is absorbed from the GIT, rapidly metabo-
lised, then excreted in the urine.The cytotoxic effect
seems to be selective on bone marrow, as the drug
does not affect the lymphoid tissue or GIT.

Itis given orally in a dose of 2-8 mg, daily, in the treat-
ment of chronic myeloid (granulocytic) leukaemia.

3.ETHYLENEIMINES

TRIETHYLENE MEIAMINE (TRET AMINE, TEM)

TEM is well absorbed from the GIT. The oral route is
preferred to the intravenous one. Absorption is en-

hanced by sodium bicarbonate to neutralise gastric
acidity.

TRIETHYLENE THIOPHOSPHORAMIDE (THIO-TEPA)
Thio-TEP A is not well absorbed orally and is given
intravenously. Solutions should be freshly prepared
immediately before use.TEM and thio- TEP A have the
same therapeutic applications as mechlorethamine,
but are no longer commonly used.
4.NITROSOUREAS

Nitrosoureas seem to function in the same way as
alkylating agents. They include carmustine (BCNU),
lomustine (CCNU) and semustine (methyl CCNU).
These compounds have high lipid solubility and can
cross the blood brain barrier. They are used in treat-
ment of meningeal leukaemias and brain tumours.
Toxicity of Alkylating Agents

1. Bone manow depression, leucopenia and throm-
bocytopenia.

2. Vomiting. This is a result of a central action on
the medulla, and is especially marked with mechlo-
rethamine and cyclophosphamide.

3. Alopecia due to damage to the hair follicles. This is
more pronounced with cyclophosphamide.

4. Haemorrhagic cystitis can be produced by cyclo-
phosphamide.

5.Local vesicant action on the skin, eyes and respira-
tory tract, especially with mechlorethamine.

6. Amenorrhoea, inhibition of oogenesis and sper-
matogenesis.

7. CNS stimulation leading to convulsions followed
by depression and death may be produced by toxic
doses of these drugs.

NATURAL PRODUCTS

|.PLANT ALKALOIDS VINBLASnNE (VELBAN) AND
VINCRISTINE (ONCOVIN)

These are alkaloids obtained from Vinca. Both com-
pounds are administered intravenously and share
similar uses and toxic effects. Vinblastine is used to
treat Hodgkin's disease, and choriocarcinoma in a
dose of 0.1-0.2 mg/kg intravenously, weekly. Vincris-
tine is also used in Hodgkin's disease and other lym-
phomas, as well as in acute lymphoblastic leukaemia
in children in a dose of 1.5 mg/m2 intravenously;
weekly. Their main toxic effects are leucopenia, pe-
ripheral neuropathy, temporary mental depression,
nausea, vomiting, dianhoea, and alopecia.
COLCHICINE AND RELATED ALKAWIDS Colchicine
stops mitosis in the early metaphase stage but it is
extremely non-selective. Demecolcine is a derivative
of colchicine which is more selective in its action in
damaging granulocytes.Itis used in the treatment of
myeloid leukaemia but it is not as reliable as busul-
phan.Demecolcine is now mainly used in controlling
the symptoms of Meditenanean fever.576
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immunosuppressant, especially in connection with
tissue transplantation.

Side effects:

The drug mainly causes bone marrow depression
and intestinal epithelial damage.

6- THIOGUANINE (6-TG)

6- Thioguanine is a purine analogue, which acts
partly by inhibiting guanine synthesis and partly by
being incorporated into the DNA molecule instead
of guanine, resulting in the formation of altered nu-
cleotides.The latter process probably accounts for its
major cytotoxic action.

2- ALKYLATING AGENTS

Akylating agents are highly reactive compounds by
virtue of their alkyl radicals and react with many cell
components including nucleo-proteins, resulting in
growth inhibition.

Their effects are very similar to those of x-rays, caus-
ing inhibition of cell division, genetic mutation and
inhibition of antibody formation.

Their cytotoxic action is non-specific and is related to
the rate of growth of cells.Thus, they affect to a great-
er extent the neoplastic cells, as the latter are much
more rapidly dividing than normal cells.The host tis-
sues which are readily affected are those whose cells
are rapidly dividing and include the haemopoietic
system, especially the lymphoid tissue, the reproduc-
tive organs and the intestinal mucosa.

The alkylating agents commonly used include:
1.Nitrogen mustards.

2. Alkyl sulphonates.

3.Ethylene imines.

4.Nitrosoureas.

I.NITROGEN MUSTARDS

Nitrogen mustards have very active alkyl groups and
in neutral or alkaline media, they cyclise to form very
reactive ethylene immonium compounds. The latter
are then easily hydrolysed in the presence of water
or they combine with cell components especially -
COOH and -SH groups of proteins.

DNA is very susceptible to their action, resulting in
stoppage of cell growth.

The nitrogen mustards include mechlorethamine,
chlorambucil, cyclophosphamide, and melphalan.

MECHWRETHAMINE (NITROGEN MUSTARD, MUS-
TINE, MUSTARGEN).

Mechlorethamine is very irritant and has to be given
intravenously.The drug is rapidly hydrolysed in aque-
ous media and should therefore be dissolved only
immediately before use.The drug is toxic to the CNS
and produces nausea, vomiting and headache.
Mechlorethamine is given intravenously in a dose
of 0.4 mg/Kg (single or divided) in the treatment of
Hodgkin>s disease. It is given in the MOPP regimen
which is a combination of mecchlorethamine, vincris-
tine (oncovin), procarbazine and prednisone.

The drugis also used in cases of ymphoma, broncho-
genic, breast and ovarian carcinoma.
CHLORAMBUCIL (LEUKERAN)

It is an aromatic derivative of mechlorethamine. It is
relatively non- toxic. The drug is slow acting and can
be taken orally. Chlorambucil is the drug of choice
used in the treatment of chronic lymphatic leukae-
mia. It is given in a dose of 0.1-0.2 mg/kg/day orally.
It is also used in the treatment of Hodgkin>s disease
and non-Hodgkin>s lymphomas.




B.PYRIMIDINE ANALOGUES OR ANTAGONISTS
Several pyrimidines, e.g. uracil, thymine and cyto-
sine are essential for DNA synthesis. The drugs that
have been developed to compete with these me-
tabolites include:

i) 5-Fluorouracil.

i) 6-Azauridine.

iii) Cytarabine.

5-FLUOROURACIL (5-FU):

First of all, let us see how this drugs are working in
the body?

Uracil and thymine are both essential for synthesis
of DNA. Thymine is converted in the body to thy-
midilic acid (5-methyl 2> deoxyuridine) and thymi-
dine which then enters in the formation of DNA.
5-Fluorouracil is converted in the body to 5-fluorou-
racil deoxyribotide. This compound then competes
with uracil deoxyribotide for the enzyme thymi-
dylate synthetase catalysing thymidine synthesis,
thus blocking the ultimate formation of DNA.

Uses:

5-Fluorouracil has little selectivity of action. It is
mainly used as a palliative agent in cases of carci-
noma of the colon, rectum, breast and ovaries in a
dose of 15 mg/kg/day intravenously for 5 days.

Side effects:

* Bone marrow depression:leukopenia, thrombocy-
topenia and anaemia.

+ Anorexia and nausea (earliest symptoms), stoma-
titis and diarrhoea.

+ Alopecia and dermatitis.

6-AZAURIDINE (AZARABINE)

This is a pyrimidine analogue which is less toxic
than fluorouracil. The drug is used in the treatment
of leukaemias and in psoriasis.

CYTARABINE (ARA-C,CYTOSAR-U)

Cytarabine is a pyrimidine analogue, acting as an
S-phase specific antimetabolite. It is mainly used in
cases of acute myeloid leukaemia either alone or
together with other agents.

Side-effects:

The most important unwanted side effects are
nausea, severe myelosuppression, stomatitis and
alopecia.

C.PURINE ANALOGUES OR ANTAGONISTS

6- MERCAPTOPURINE (PURINETHOL)
This drug is readily absorbed orally, and readily me-

tabolised. Its half life in blood is about 90 minutes.

The concomitant use of allopurinol, a potent xan-
thine oxidase inhibitor, necessitates reducing the
dose of mercaptopurine to one third to avoid un-
due toxicity due to excessive leyels of unchanged
mercaptopurine.

Now it is the time to get some information about
the this drug mechanism of Action.

Purines are involved in ribonucleotide synthesis.

6-mercaptopurine interferes at one or more meta-
bolic sites involved in this process and thus blocks
nucleic acid synthesis and stops cell multiplication.

Uses:

It is used in a dose of 2.5 mg/kg/day orally in the
treatment of acute leukaemia in children, particu-
larly lymphocytic leukaemia. It is also used as an
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The relative duration of the various phases is typical
for each type of malignancy. According to whether
anticancer drugs affect specifically tumour cells un-
dergoing the cell cycle or whether they affect cells
both in:

A-The resting (Go) state.

B-The cell cycle they are described as cell cycle spe-
cific (CCS) or cell cycle non-specific (CCNS).

CCS drugs include:

a) Antimetabolites: fluorouracil, mercaptopurine,
methotrexate, cytarabine.

b) Vinca alkaloids: vincristine and vinblastine.

¢) Bleomycin peptide antibiotics.

CCNS drugs include:

a) Alkylating agents: busulphan, cyclophospha-
mide.

b) Antibiotics e.g.actinomycin D and daunorubiCin.
c) Cisplatin.

d) Nitrosoureas e.g. carmustine, lomustine and se-
mustine.

CCNS drugs are capable of killing both Go and cy-
cling cells, but the latter are more sensitive to their
action. They usually act by slowing down the S
phase and by producing an irreversible block of the
G2 phase, thus inhibiting cell division.

The main drugs groups that used for the treatment
of malignant diseases are the following:

1. Antimetabolites.

2. Alkylating agents.

3. Natural Products.

4. Miscellaneous agents

5.Hormones and antagonists.

6.Radioactive isotopes.

Next, | will deal with each drug group separately and
deeply as much as | can.

1- ANTIMETABOLITES

Antimetabolites are substances, which are sufficient-
ly similar in molecular structure to normal metabo-
lites, which are required for nucleic acid synthesis,
that they compete with them for enzymes involved
in the synthetic processes and inhibit the activity of
these enzymes.

A.FOLIC ACID ANALOGUES OR ANTAGONIS
MEMOTREXATE (AMEMOPTERIN)

Methotrexate is 4-amino-N-methyl folic acid. It is
readily absorbed from the gastrointestinal tract and
is distributed to the tissues, where it is especially re-
tained in the kidney and liver for periods up to sev-
eral weeks. Over 50% is excreted unchanged in the
urine within 48 hours.

|
Mechanism of Action:
Methotrexate inhibits the enzyme dihydrofolate
reductase and blocks the conversion of folic acid
to tetrahydrofolic acid. The latter serves as a coen-
zyme in the biosynthesis of various essential cellular
elements which enter in the formation of nucleic
acid. Nucleic acid synthesis is thus inhibited and
cell multiplication stops. Folic acid antagonists in
general combine so fim1ly with the active site of
the enzyme, that the true substrate can not replace
them to any significant extent. This accounts for the
prolonged action and retention in the body of these
antagonists.

Side effects:

ii) Bone marrow aplasia: anaemia, granulocytopenia
and thrombocytopenia.

i) Ulcerative stomatitis, diarrhoea, haemorrhagic
desquamating enteritis.

iv) Alopecia, dermatitis, hepatotoxicity and nephro-
toxicity.

v) Defective oogenesis or spermatogenesis, abor-
tion and teratogenesis.

It is very important to mention here that resistance
may occur and is possibly due to increased levels of
intracellular dihydrofolate reductase enzyme.

Uses:

In acute lymphoblastic leukaemia in children, meth-
otrexate may be given in a dose of 2.5-5.0 mg orally
daily for 3 weeks or until remission of symptoms oc-
curs (return of the bone marrow picture to normal).
Treatment should be stopped if signs of toxicity
appear, e.g. stomatitis or diarrhoea., The drug is also
used in the treatment of chorionic epithelioma and
in severe psoriasis. It is also a useful immunosup-
pressant.



CANCER CHEMOTHERAPY
Antineoplastic agents

Dr. Mamdouh Abdullah Yamaney

Madina Monawara Polyclinic

Introduction:
Cancer describes the malignant growth of cells. Neoplastic cells grow at an uncontrollable rate and there-
fore have a very rapid turnover of nucleic acid which is needed for protein synthesis and growth.

Drugs used against cancer, like antimetabolites, depend on quantitative metabolic differences between
the ,cancer and host cells. The cells of the malignant tissue become adapted more for anabolism than for
catabolism and the catabolic enzymes gradually become deleted. Drugs therefore tend to be metabolised
slower by cancer cells and thus exert a more prolonged and sustained effect than in normal host cells. In
this respect, drugs may be considered to act more selectively on malignant cells.The more rapidly dividing
cells are generally affected before and to a greater extent than slowly dividing ones. For this reason, beside
affecting malignant cells, drugs tend to affect the more rapidly dividing host cells at the same time, viz,,
bone marrow, intestinal mucosa, etc ...

Drug therapy of cancer is often complicated by the spread or metastasis of the malignant cells and the
drug is then required to reach the different sites. Regional perfusion may be of value in localised tumours
but not in metastatic ones.

THE CELL CYCLE AND THE ACTION OF ANTICANCER DRUGS

Both normal and neoplastic cells occur either in the resting state (G 0 state) or in the dividing state. Before
cell division takes place, the cell must pass through a cell cycle which consists of the following phases:

+ G1 phase:this is the initial phase and is associated with synthesis of enzymes required for DNA synthesis
+ S phase: this is the synthesis phase and is associated with DNA replication.

+ G2 phase: this phase is associated with specialised protein and RNA synthesis.

* M phase: where mitosis takes place and is usually very brief.
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26 Old army officer had flu last week, felt chest pain while driving his car, pain increased by deep
breath, he has no history of Diabetes or Hypertension ,nonsmoker, lipid profile normal

Acute Pericarditis. (patient had normal coronaries on his angiogram)
Helozed by Confrmed By. AHMED TAMLEED
WATIONCC T
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Same Patient, ECG on discharge(Resolved Pericarditis):

Refermed by Conflamed By AHMED TAMIFED
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Take home points

+ History 90%

+ ECG:if ST elevated act fast

+ Risk factor reduction( Remember INTERHEART study)

+ Never ignore chest pain

+ Convential Cardiac Markers Normal for the first 2-3 hours.



Anterior (extensive) STEMI Myocardial infarction.
(This patient has immediate mortality of 30% in the
first hour before reaching hospital, after admission
to CCU, his mortality at one month is 8 % Why ?
1-Male 65 years.

2-H/O Diabetes & hypertension( remember INTER-
HEART study 90 % of all ACS patients have one or
more of the traditional risk factors)

3-Crushing chest pain.

4-Associated symptoms sweaty, clammy, vomiting
-70 years old male with long history of untreated
Hypertension , nonsmoker came complaining of
chest pain migrated to inter scapular region & be-
came severe(tearing),SBP 200,ECG mild inferior
changes

Most likely diagnosis is

* ACS (Acute coronary syndrome)

* PE (Pulmonary Embolism)

* Esophageal Rupture

* Aortic Dissection

The correct answer is aortic dissection

Intimal
- Flap

TEE of aortic dissection Transesophageal echocardiography
{0* crystal orientation) of type B dissection of the descending
thoracic aorta. & thin intimal flap is clearly noted. FL and TL refer
the false and true lumen, respectively. Courtesy of P Yignon, MD
and Roberto Lang, MD.

Ascending

Aorta ‘\,\’ Dissection

Pulmonary -f"‘f ‘
Artery Descending
tharacic
aorta

Electron beam computed tomography scan of an aortic
dissection Single electron beam computed tomography scan
of the ascending and descending aorta showing a clear "flap” in
the ascending aorta. This finding is consistent with a type A
aortic dissection.

TEE of Aortic Dissection & CT aorta.

40 years old male finished cardiac evaluation last

week for insurance (every thing is normal) .

Ate a heavy meal with friends (celebrating). Fol-
lowed by severe vomiting then chest pain. Vomitus

contains streaks of fresh blood.
Likely diagnosis:

* ACS

* PE( pulmonary embolus).

* Aortic Dissection? Other

Esophageal sub mucosal tear (Mallory Weiss syn-

drome).
This is correct answer

A 26 year old woman presented 1 week post

delivery of her first baby. She has sharp L sided chest

pain & she is short of breath.

Pulmonary Embolism S1Q3T3 plus evidence of Right

Ventricular strain( t-wave inversion V1-V3)
Why?
1-Young female (ACS unlikely)

2-Pegnancy hypercoagulable state (increased plate-

let adhesiveness & other clotting factors).

50 years old female with chronic renal failure, chest

pain & dizziness
she is hypertensive on lisinopril
Hyperkalemia,tall tented T-wave & bradycardia.

Why ?

1-Chronic renal failure

2-Patient on lisinopril

The cause of chest pain is likely to be Pericarditis

M- | 9/ |
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Approach To A Patient With

chest pain presenting in a community setting

Dr. Ihab Suliman MBBS, MRCP,Diplomat Certification
Board of Nuclear Cardiology(USA)

Associate Consultant- Adult Cardiology-King Fahad

National Guard Hospital

Right Pneumothorax with insertion of underwater tube.

Chest Pain: 4-CXR useful to rule out other causes like
1-Common presentation. pneumonia.
2-Trivial to life-threatening causes. Examples:

3-Key to diagnosis is history NOT INVESTIGATIONS. - 26 years old thin man with sudden onset of severe
4-Negative baseline investigations DO NOT rule out unilateral sharp chest pain ,short of breath

serious conditions - 65 year old male diabetic & hypertensive present-
Life-threatening Causes of Chest Pain: ed with a 1 hour history of severe central crushing
1-Myocardial infarction (ACS) including STEMI & chest pain. He is sweaty, clammy and has vomited
NSTEMI. twice.
2-Thoracic aortic dissection.
3-Pulmonary embolus. - e b —
4-Tension pneumothorax. ACA A A
5-Oesophageal rupture. l.L’\“‘L””"M““I ilrgsn SR L “;-."""f“'“":h“”'{ﬂ'"f: il e
Investigations:
:mE;ZOGrtr:r:);t important But history is more IEWEJW::—-"\#*##—“ ;nlﬁlfhj r'rllvir"ll_ ::,« B
2-20% of patients having an MI will have a normal
ECG initially. L i rﬂl ..-'Illli Hf|1 L

* 3-Negative cardiac enzymes in A&E are not R e e T T e R b A A
helpful.
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Powrful BP control.
Potent antioxidant action.

Favorable effect on lipid and carbohydrate metabolis.
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Superior improvement in microalbuminuria
vs. other antihypertensives.
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AnApproach To chest
pain presenting in
a community setting
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CANCER CHEMOTHERAPY
Antineoplastic agents



