QUALITY THE WAY FORWARD! (ualiry &
critical to the suecess of every serviceproviding
orgndstion. For it make an irmpeacy, goaod qualivy
Prachioe must be accepred at senior manapement
level and rthen instilled within the whole
arg ndsation, It muat become 2 culrare, not just
about imglementing a system or working towands
set standands. Chiality & an ardoode, 2 way of
working, which improves services ac well a5 the
way peopilework and live.

The newly esmblished Disgnofirm Medical
Laboratories Quality Manazement Swrem s
aimed 3t becoming a major force in pursnit of
quality and = now making a key contribution o
the services piowided at DML The Oually
Management System s facilitating  an
promoting the use of quality standards w add
value 1o the omgansation and encourage the
stanuding of quality professionals

In this jseee and chose o follow an effort
chall be made v ey and make fellew scientiss and
professional colleagues consclous of the
wrresistible force char s QUALITY' which is
sweeping the health core delivery system. Tt is high
I'il'l'-t'-'r'l.‘H“t‘l‘ll‘lbrﬂl.'lbdt]mxlennfprm‘id.nq’-.}_nnln-,'
sprvices toour clicnm

The response o our fiest newslemer was
eeerwhelming and we sould like o exterd our
sincere pratitude m all those whe supporsed and
gave 1 their constructive crivism and gave us the
will pomer to o on producieg this newsleter.
This i& the 2nd edition of our newslomer and the
ird edivion will be coming oue an the ls of
Seprember. As wwal, your oplrions, on what is in
the current issue of what you would liks wsee in
futsire editions, are most welcome. The
conteibutions can be senc 1w Inb@diunu-
firm.co. b Efforts will be made to mddress ofl
your conderns 4

“Learn to share information, that's
the anly way we can improve ourselves,™
Dalai Lama

Moonym Mangeendez
Mmangwendezat@vahoo.couk
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Recent events @ DML

Installation of the NucliSens EasyQ
Diagnofirm laborarory, realizing the
everinereasing need for HIY monitoring
suiceessfully installed a new HIV viral load
analyzer, the MucliSens Easy() from
Biomeriuex and OmniMed Diapnostics,
This also incorporated the mraining of an
initial group of 4 Laboratory Scientists in
Januaryand chen 3 more in February, This
new machine has greatly improved che
resulr ruenover for HTV monitoring results
from more than 3 days to only 24 hours.
The new machine is located at the new
Virology Lab premises along Independ-
ence Ave{Plor B81). This new department
now exclusively looks at tests involved in
HIV monitoring (T-cell profile and viral
load). The Director of Health, Dr,
Mazonde (on behalf of the Minister of
Healrh), and & host of local medical
practitioners, bank officials, and Medical

aid represenrarives officially toured these
fiew premises at the end of February
Diagnofirm also ook the appormunity
demonstrate the functions of the HIV
mohitoring machines during this tour.

Installation of the Bact-Alert

Still in the month of February DML
acquired a Bacr-Alert blood culture
machine from Omnibed Diagnostics,
Thiz machine will enhance detpetion
capabilities in blood cultures. The
principle of this analyzer is based on
carbon dicxide productien during
bacrerial growth, which brings abouts pH
change and subsequent colour changes of
the indicator in the botde. The machine
then detects this and it alerts the operatar
who then idenrifies the orpanism. It thus

Continwe on page 12
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Interpretation of Clinical Chemistry Laboratory Results

IMPACT OF ANALYTICAL AND
PRE-ANALYTICAL VARIATIONS.

Laboratory test results are used 1o
confirm a clinical suspicion or make a
- maore definitive diagnosis. Onece a
diagniosis has been made, tests are used to
monitor the patient’s condition,
Laborarory rest results are used as a
screening tool, which is designed to
confirm or exclude the presence of a
particular disease. Many non-analytical
and analytical facrors affect test resuls
thus leading o interpretive difficulties, A
laborarory result reflects a biochemical
snapshot' of a patent's physiological
state at the time of specimen collection
hence it is up to those who use the rest
results to be aware of the factors affecting
the test results so that the physiological
state is truly represented ac the time when
the specimen was collected, DHscussed
below are some of the factors affecting
laboratory resules, which we need o be
aware of,

Analytical variations are due o the
analytical process and can be determined
from the analytical method or the
InEtTUmCTTS 'I.Iﬁl:d jn] PETEDTJTL I:l'l.c test.
Accuracy, precision, analyrical sensitivity
and specificity are all included in
analytical variations. However a closer
look will be piven o imprecision.
Imprecision is the amount of random
analytical error present in an analytical

method. Sources of such variations
include temperature fluctuations,
inconsistent handling of materials,
and changes in the analytical
environment and variability in the
analytical environment, [mprecision
cats be quantified by caleulating the
mean, standard deviation (S0} and
the Coefficient of variation (CV).
Resules from analyrical methods with
only small amounts of imprecision
will produce asmall 3D and CV,

Physiological variations are
basically  biological wariations  and
occur prior to the analyrical process.
Tahle 1 shows some of the control-
lable and vnconrrollable sources of
physiological variation.

Diet and recent food intake affect
laboratory  results, Most changes
resulting from recencly ingesred food
are not clinically sipnificant. However,
some are for example the lipaemia
E.ﬁ.'c'l.' a I'I.'!l'l‘l'l.l wﬂ.l afﬁ:ct ﬂ.'ll.‘ SCTUIITN
sodium levels due the reduction in the
water content l.'.rf t.i'll: SFCCIFI'I.I:I'I
because of the high triglyceride
concentration.  Cortisol levels are
affecred by the intake of coffee.
Certain dietary restrictions need o be
enforced before certain rests are dong
for example the restriction of meat

PHYSIOLOGICAL SOURCES OF VARIATION

CONTROLLABLE UNCONTROLLABLE

Diet

Alcahol intake

Posture

Srress

Pregnancy

Exercise

Hospiralization/ immabilization
Dirugs

Previous medical and surgical care

Gender

Ape

Race

Bhythmic influences

Fever

rich meals before doing occult blood
rests. Dietary habits may affecr serum
constituents for example a high protein
diet leads to higher levels of urea,
cholesteral and phosphate. In
nutritionally deprived people protein
1':'1:"1:15.. alhumi.n, Cl'IDLCE-TC'I.'D] ﬂ'l'l.-:'
trigycerides are reduced as well as the
activity alkaline phosphatase, Dietary
ditferences berween cultures are one
very important reason why it is
important t© come up with local
reference ranges. The effect of alcohol
om tests 15 dependent on whether the
paticnit is an abuser of alcohol er nar,
the time of specimen collection after
alcohol intake, the quantity consumed
and the parient's response to alcohol.
Enzymes like CK, AST and LDH are
elevared after alcohol intake. Posture
affects resules due w the changes in
blood wolume that occur when an
individual changes from a lying @ a
ﬁrandmg positinn. The chang{:s are
ohserved in those plasma components
ﬂ.'lﬂ.t dl‘r not Cl'lﬂ.l.'lgl.'. Errmp-nnr:ntﬁ W“’h
the water hence rises in levels up to
10% can be chserved with proteing,
albumin, cholesterel, bilirubins,
triglycerides, AST, ALT, iren and
hormones. These changes are of great
importance especially o patients who
change from being outpatient o
inpatients or vice versa. Excrcise has a
dramatic effect on biological
compositon of blood depending on
the type of exercise, its intensity and
duratcion. Exercize will increase levels of
pyruvate and lactare due o increased
skeletal muscle metabolism, Changes
that occur in cell membrane
permeability during exereise will result
in higher serum levels of enoymes like

CK, AST and LDH.

Stress is an important factor in the
assessment of plasma cortisol levels as it
can cause the levels to rise ren rimes.
Stress due o surgery or hearrartack can
cause a fall in serum iron and a rise in



ferritin. Pregnancy cavses hormonal
atd non-hormonal changes. The non-
hormonal changes are mainly due w0
the increase in plasma volume, which
has a dilutional effect on constituents.
Many hormones especially
progesterotie, hCG as well as urinary
hormones are elevared in prepnancy.
The higher levels of thyroxine and
cortizol experienced are mainly due to
the high levels of hormone binding
proteins experienced in pregnancy.
Immobilization increases caleivm and
phosphate levels but without affecting
the serum levels. Drugs can either
have a direct effect on the laboratory
rest {eself or have a physiological effect
on the constiment. Drug references
ate too many to be covered here bue
there is need to know how they affecta
result otherwise they will resule in
wrong patient management. Blood
reansfusions result in increased levels
of bilitubin just as intramuscular
injections will causea risein CK, LDH
and AST

Specimens need o be colleceed
from a wellinformed and prepared
patient, The time atwhich a specimen
is collected should be noted. Some
conatituents demonstrate  coyclical
changes over the course of the day
{circadian) or even the course of the
vear a8 a result of seasonal influences
{eirannual). For example the
concentration of cortisol can vary as
much as 50%between specimens
collected in the MOTning and those
collected in the evening. Others like
renain, aldosterone, TSH and growth
hormone also show & similar
phenomenon, Calcium  exhibits a
circannual variation, Calcium serum
concentrationa are higher in summer
when there is more frequent exposure
to sunlight and 2 corresponding
increase in vitamin D Some of the
analytes show chanpgesas a resuleof the
changes in dier and physical acrivity
associated with the changes in
SEASONE,

Onher pre-analytical factors apart

from physiological variatons should
also be considered. Blood collecrion site
is a contributing factor in variations
experienced in lab resuls. Blood
specimens should not be collecred from
the arm where infusions are also being
administered because the specimen will
ke a mixture of the blood and wharever
will be being infused. For example for a
patient on a dextrase drip, if the sample
is collected from the same arm where
infusion is taking place, the glucose
levels will be too high while all the other
analyees will be abnormally low, There is
need to question specimen collection
when levels are too high or oo low,
Contamination certainly affects resules,
An example is the use of an ethanol
swab to clean asire for blood collected m
measure aleohaol levels. Air bubbles and
froth affect pH and blood gas analysis.
The type of anticoagulant affects the test
results. For instance, blood collected in
potassium EDTA bes will result in
lower calcium and magnesium levels as
well a5 alkaline phosphatase. Some
specimens reguire special conditions an
example being plasma rennin acriviey

assay, which requires the use of a pre-
cooled mbe. In correcr collection

BRAIN TEASERS

techniques cause haemolysis and falsely
elevated resules of porassium, phosphate,
AST and LIDH. Tourniquets must be
applied for as short a dme as possible
because of the effecs of venous
occlusion, which causes changes in
proteins, and protein bound
COnSUTUents.

A laboratory result is only as good as
the sample analyzed. Hence it becomes
imperative that we minimize as much as
pewsible the factors discussed in this
article and others not mentioned so thart
laboratory results can truly represent the
conditions they are meant to. Test results
are used to base medical decisions on, so
we must be fully aware of the limitations
of the tess and educare our medical
colleapues on the variations inherent in
laboratory results 4

Feferenices

I- David G, Grenache, PhD,
[mprecision and Physiclogical
variation, Clinical Laboratory News
March 2004

2- Thistle QA. Inrerprerarion of
Clinical Chemistry Laboratory Data
2004,

e e

A 15year old girl with known portal hypertension (due w a previous portal vein
thromhbasis) was admitted with bleeding oesophageal varices, Her U & Es the

next day were as follows :
Ma K Cl

140 38 106
Mmol/L mmol/L mmaol/L

Questions

»  What does the elevated urea signify?

Cold Lirea Creatinine
a0 12.6 a4
mmal/L mmaol/L umol/L

»  What other factors influence plasma urea?

Explanation

Uraermnia due to gastrointestinal haemorthage

Ukrea is an unreliable marker of renal function and hedration status since its value
is affecred by changes in protein load and heparie funceion,

Creatining is a betver marker of renal funcrion but you should remember that it
has a nondinear relation to decrease in GER - a large change in GFR can occur

with only a small rise in creatinine.




Should | Be Taking Vitamins?

The Clinical Problem

Medical teaching has been that, in
gcnera!!'_.l Iﬂealth? [HETEONS, nun‘iriqnﬂ
needs can be readily met by diet alone.
Hewever, recent evidence shows that the
use of folic acid supplements in eatly
pregnancy can dramatically reduce the
incidence of neuraltube defeces; thus, ar
least in some circumstances, vitamin
intake can be sub-optimal withour there
being any clinical evidence of deficiency.
Public interest in viramin supplemenes is
enormous. In the LIS alone 30 percent of
the populaton is currently using such
supplements. Political  pressures have led
to a highly unrepulared industry with
limited contral by the Food and Dreug
Administration over marketing and
qua.llt',’.

Strategies and Evidence

Ideally, vitamin supplements would be
evaluated in randomized prevention trials
with measurable cdinical end points,
Hewewver, such trials are complicated, and
the results could be misleading. Firse,
everyone has some level of consumption of
vitamins, so the effect of a supplement
depends on the amount of a given vicamin
that is already being consumed. Because
trial participants often have good diets, the
results of a study finding no effect of a
vitamin 511ppln:mcnt might not ap]_'_'-h,' tor
these with poorer diets. Moreover, a trial
may be too short for an effect to be
derected, parricularly in the case of the
evidence of cancer. In addition, to
enhance their sadstical power, many
studies focus on persons at hizgh risk for a
dizease o those with existing disease. [f
diet is not responsible for the elevated risk,
clearly positive results would be
compelling, bur negative resules would be
difficult to interpret,

Oine approach is o discourage the use
of vitamin supplements unless benefits are
proved in randomized trials with
measurable ¢linical ourcomes, An
altermative is to use gll the available
evidence o weigh the likelihood of a
benefit agminst the lkelithood of harm,

while also cnnsid:ring the costs.
Evidence should include the resules of
animal studies, randomized erials
examining intermediare bhiologic
matkers, and observational
epidemiological studies with clinical
end poines. For example, a low intake of
several micro nutrients may cause DRA
darnage, although the clinical effect of
this damage i3 not
Epidemiclogical studies demonstrating
a rtelation bemwesn low intake of a
nutrient and the risk of disease suggest
that ar least part of the popularion has
sub-optimal intake.

L:'El Dwm.

Because foods coneain many
nutrients, distinguis]'iing among the
effects of varlous nutrlents in the same
foods can be difficule, For example, the
that high-dose beta
carotene supplementation in smokers
did nor reduce the risk of lung cancer
and may cven have increased risk
highlights the potential dangers of

observation

extrapolating  from  epidemiclogical
studies of food consumption {the
congurnption of frodts and vepetables, in
thiz case} o concentrated forms of a
single chemical. Epidemiological
studies of vitaminsupplement use per
se are more directly relevanr, bur careful
statiatical adjustment for other lifestyle
factors is essental because USETR of
supplements may have healthier
behaviour in peneral than nonusers.
This review highlights the porerntial
effects of commonly used vitamins,
recopnizing that the celevant literature
iz far greacer than what can be cited
here.

Folic Acid

Several  epidemiclopgical studies
hiave found thar periconceprional folic
acid supplementarion is associared with
a substantially reduced risk of neural-
tube defects by 70 percent. A
randomized trial of & multivitamin that
included folic acid (800 ug daily} in
pregnantwomen without a history of an
affected pregancy was stopped early
because of a clear benefit. This is che
only definitively proven benefit of a

multivitamin.

Although this relation has not been
vested] in randomized trials, substantal
evidence supgests that low folic acid inrake
increnses the tisk of cardiovaseular disease
and several types of cancer. In many
studies, hizh blood hemocysteine leves
have been associated with hizher risks of
coronary disease. Inadequare intake of
folbic acid and, to a lesser extent, of vicamin
Bll increases
homocysteine levels. Higher folic acid
intake, the use of multivitamin
supplements, and higher blood folate
levels are all assodated with a lower risk of
coronary disease.

B6é and vitamin

Higher intake of folic acid is associared
with a lower risk of colon cancer and
breast concer, pHIDCUhrll,' AMONE PErsSans
who are ar increased risk because of daily
alcohol consumprion. Also, a
polymorphism in the gene for
methylenetetrahydrofalare  reductase
{which is inwalved in folare metabolism)
has been associated with an increased risk
ot colom cancer in some smidies, providing
additional evidence thar the relation
between low folic acid intake and an
increased risk of colon cancer is causal.
Alcohol interferes with folate absorption
and metabolism, perhaps accounting for
increased  folate requirements among
drinkers, When folate levels are low, uracil
is inﬂpprnpriamh‘ incnrpnrat@:‘l into
DRA, and folic acid supplemencation
reverses this process.

The optimal folic acid intake remains
uncerrain, An intake of 400 ug per day
minimizes blood homooysteine levels in
most peaple, but more may be needed ro
reduce the risk of cancer.

Vitamin B6

Vitamin B6 intake l:-c]nu: the
recommended daily allowanes (RDW) of 2
mg is associated with an increased risk of
cortanary disease, but it is unclear whether
thiz association is independent of folic
acid intake. Meat and lepumes are the
major food sources of witamin B6; persons
who reduce their consumption of ved
meat without increasing their
comsumption of lepumes may have low
vitamin B intake,

Vitamin B12



Low blood level: of vitamin B2
(serum cobalamin level, <258 pmol per
liter) , caused primarily by reduced
absarprion in elderly persons with low
gaseric acidity, are also associated with
higher blood homacpsteine of marginal
vitamin BI2 states remain unclear, bue
they may include increased tisks of
vascular disesse and cancer,

Crystalling vitamin B12, the form
that is used in supplements, does not
require gastric acd for absorprion, so a
multivitamin can ensure that intake is
adeguate for most people

Vitamin D

In Borswana it i5 likely thar sun
exposure alone may provide adequate
vitamin [¥ The effect of supplement
depends onthe amountof sun exposure
a person receives and his or her diecary
intake. However, reasonable evidence
sugeests that many Americans would
benefit from supplemental vitamin D to
reach the RDW of 400 [U, and double
this amount mount may he desirable for
some persens. 23 A vitamin D intake of
up to 2000 1L per day is believed m be

safe,

Vitamin A

Because vicamin A helps regulate cell
differentiation, higher intakes could
potentially reduce the risk of cancer,
However, blood levels are tighdy
controlled, and greater incake in well-
nourished persons has only 2 minimal
effect on these levels, Both intake and
Blood levels of vitamin A have generally
been shown o be unrelated to the risk of
cancer, Supplemental bera carorene, a
vitamin A precusor, has contsistenty
tailed to reduce the risk of cancer in
randomized rrials.

Intake of up to twice the RDA of
vitamin A of 3000 1L is choughe to be
safe, However, an intake of preformed
vitamin A [retnol) in the range of
10,000 1Y per day or higher - which
might be arainable from foods rich in
vitamin A {especially liver, forrified
breakfast cereals, and dairy products) in
a multivitamin
containing the ROA of retinol - might be
undesirable. Intakes of preformed
vitamin A in rhis range hawve been
asgociated with an increased risk of high
intakes of

combination with

fracture, amd daily

appropriately 10, 000 TU during
pregnancy have been associared with
specific birth defects, but confirmarion of
these associations is needed

Multivamin Preparations

The most common supplements are
multivitamins that typically include the
BRI of thiamin, riboflavin, niacin, folic
acid, and vitamins A, C, B, B12, D, K,
and B. Few studies have evaluated the
etfects of multivitamin has been
associated with a lower risk of coronary
disease, colon cancer, and breast cancer,
particularly among regular consumers of
alcohol. In a randomized trial involving
elderly persons, & mulcivicamin-
multimineral combination reduced the
mumber of davs of illness due to infections
by half. A similar supplement reduced the
incidence of seroke, primarily among
men, in a nutritionally deficient
population in China. The results must be
replicated in other sextings.

Vitamin E Supplements

Vitamin E supplernents, most os
which contain 200 o 800 U, lead to
intakes far greater than the RDA of 301U
and well beyond rhose attainable by dier.
High doses of vieamin E Block the
oxidative  modification of low-densiy
lipoprotein cholesteral and have
additional effects thar might reduce the
risk of coronary dissase, However, the
value of vitamin E far the prevention of
cardicecular disease is controversial. In
prospective, observarional srudies
involving persons without known
cardicsvazcular disease, the use of vicamin
E supplements for two or more years -
most commonly at a dose of 400 1U per
dav - has been associated with 20 o 40
percent reduction in che risk of coronary
discase. The one negative prospective
study included few users of the
supplements, and informaton on the
duration of use was net eollected.

The published randomized tials, in
conerast o these observational studies,
hawve focused primarily on persons with
existing coronary disease, and their results
are inconsistent. Although the incidence
of recurrent infarction was reduced by half
in one study, supplementation with
vitamin E (400 [U daily) had no effect on

cardicvascular events in the substantially
larger
Evaluation crial. The Gruppe lmliane per
lo Studio della Sopravwivenza nell Infare
Miccardico found on significant
differences in the overall cardiovascular
end peints, but there was a significant
reduction in the rare of death due w
cardiac causes, One recent rrial showed a
significant halving of the rare of
cardiovascular ourcomes AMOng pacients
on dialysis, and sncther demonstrated a
large reducrion in the vate of progression of
intima-media thickness among men (but
tiot women] randomly assigned o receive a
combinarion of vitamin E and vitamin C.
Mo eflect of vitamin E was seen among
high risk parients in a recent erial, bur the
intervention ended ac 3.6 years.

Heart Outcomes Prevention

Thus, the weight of evidence is agains
an important shorererm benefir of vitamin
E supplements among patients with
existing cardiovascular disease who are
being treated with multiple pharmacologic
agents. The longrerm benefits of vitamin E
supplementation for primary prevention
remain Unclear.

Ir has also been hypothesized chat
vitamin E supplements reduce the risk of
cancer. No benefit has been found in terms
of rhe risk of breast cancer, and data on the
risk of colon cancer are mixed. The
randomized Alpha-Tocopherol Bera
Carotene Cancer Prevention Smudy found
an unexpected,  significant reduction in
the incidence of prostate cancer but not in
the incidence of other types of cancer.
Because many cancer sites were examined,
this may represent a chance finding. Sparse
evidence suggests that vitamin E may slow
the progression of Alzheimer's disease,

Vitamin E intake of up at least 1000 10
per day i penerally congidered sofe. A
nonsignificant increase in the incidence of
hemorrhagic stroke was seen in the Alpha
Tocopheral Bera Carotene trial, which
included only men who smoked, bur such
an increase was not ohserved in 3 cohort
composed primarily of nonsmokers.
Vitamin E supplemencation may
aceelerare the progression of disease in
patients with retinitis pigmentosa,

nofirm il




Vitamin € Supplements
Litle evidence supports the exisrence
of o benefit of vieamin C supplementation
bevond the range of the typical dier in the
United States or the current RDA of 90 mg
for Men and 9mg for women (35 mg
higher for smokers) a minimal effecrs
[ might be cxpected from supplementation
because rissues become saturated ar abour
these levels of intake. Vieamin O
supplements have been assoclared with a
lower risk of coronary disease in one
cohort study, but che analysis did not
(‘J}ntrul fﬂf Ll.'“: Use 1_";!1'- 'I.l'il:ﬂ |_'|_':||,],'i E

EU'I.'II'III:ITI.C!'ITR.

Muany studied have found an
association between o low dietary intake of
vitarmin C and an increased risk of stomach
cancer, but the effects of vitamin C
supplemnents have not been specifically
evalusted. Even long term  suppleme
ntation with vitamin C was not associated
with a lower tick of breast cancer. Fewer
data are available on associations with
other types of cancer, but there is no
compelling evidence of a benefir.

Areas of Uncertainty
Few of the many possible associarions

between specific vitamins and specific
diseases have been examined in
randomized clinic erials. The evidence thar
folic acid reduces the risk of coronary
E‘i:i:EHE' ai'l'i.E L'l!l- CU‘].'L'?I.'!I cancer is .liEn:mg,
although not definitive. Fven in instances
ity which a benefit has been proved, and in
the incidence of neural-tube defects by folic
acid supplementation, the optimal dese is
uncertain. Requirements for nuttients may
be influenced by gemetic varations, and
this iz a focus of ongoing research.

Guidelines

Guidelines from  some  professional
societies o panels
recommend attempting to obtain vitamins
and minerals from food sources rather

governmental

than from supplements. The American
Digretic Association and the 1.5, Dictary
Guidelines also  note that some people
may need vitamin or mineral supplements
in addirion 0 a good diet to ensure thar
their nutritional needs are met. The 1S,
Preventive Services Task Force emphasizes
needs for folic acid supplements for

women planning pregnancy, and the
centres for Disease Control and
Prevention tecommend supplemental
folic acid for premenopausal women
who could potenrially become
pregnant, The Food and Mutririon
Board of the Institute of Medicine notes
that there has been no resolution of the
question  regarding the effece of
antioxidant vitaming on the tigk of
chromnic disease.
Conclusions and Recommeda-
tions

Given the prearer likelihood of
berefit than harm, and considering the
low cost, we conclude thar a daily
multivicamin that does not exceed RDA
of its component vitamins makes sense
for most adults, including the woman in
the case vignerte. Substantial dara
suggest that higher intakes of folic acid,
vitamin Bé, vitamin B12, and vitamin D
will benefit many people, and a
multvitamin is especially important for
women whoe might become pregnant;
FI'_"IE pem“ﬁ “'E'U;J T‘C'ELEIEI]T CONsLme one
or two aloehol drinks per day; for the
elderly, who tend to ahsorb vitamin B12
poorly and are ofren deficient in
vitamin [J; for vegans, who require
supplernental vitamin B12; and for poor
urban residents, who may be unable to
afford adequare inmkes of fruic and
vegetables,

Many multivitamins also include
ezsential minerals, although these doses
of some of these minerals, such as
calcium, are well below the RDaA
Although we have not discussed
minerals here, there is less evidence
supporting the existence of 2 benefit for
mineral supplements, with the
exception of the addirional iron
required by some  premenopausal
WOMET.

Although one could measure bload
levels 1o identify those who would
benefit most from multivitaming, this
would be much more expensive than
simply recormmending thar all adules
take a supplement. Educarion regarding
nrrition is vically irmportane, but it has
been far less effective than supplemen-
tation or the fortificaton of food in

raising blood folic acid levels. However, a
vitamin pill s ne substeuee for a
healthful lifestyle or diet, because foods
additional important
components, such as fibre and essential
fatl:‘j acids, In pm'l:icular, A vitamin
supplement cannor begin to compensare
for the massive risks associared wirh
smoking, obesity, or inactivity. The cost
of a multivitamin supplement is so low -
similar to that  of about a quarter of a
serving of fruit or vegetables - that i is
unlikely to displace healthful focds in
most persons’ budgers,

contain

Finally, although we do not

recommend additional vitamin
supplements at present, the relevant

evidence remains far from complete 4

BRAIN TEASERS

Clinical Cases.

The following biochemical results were
recorded in a 29%vearold female who
amended her GF complaining of
tiredness.

Therewas no previous relevant history,

FT4 8 nmoal/L
TSH 12.61U/L
Questions

# Whatische diagnosia!

»  What ather clinical features might
be present!

» What other rests might be
abtormal?

Explanation

Hypothyroidism

This is a typical picture of
bypothyroidism  with low FT4 and
raised TSH. )
Typically patients have a bradyyeardia
and show signs of weight gain. They may
complain of cold intelerance.

i.l]. SOME  CAzes ti'lf_" ARsEsEMEnT ﬁf
antibody stams can be helpful a: anti-
thytoid aurcantibodies can be cause
thyroid gland damage. In patients with
positive anti-thyroid peroxidase
antibadies there is a 5% chance per year
of developing hypothyroidism.

It is unnecessary to measure FT3 in this
caze as it will not give us additonal
dizgnostic infarmation.




Implementing New Kidney Disease Testing Guidelines

The Clinical Lab's Role in Identifying At-Risk Individuals

According to the U5, Mational Kidney
Foundariotn (NEF) the prevalence of
kidney failure is surpassed only by an
even higher prevalence of earlystags
chronic kidney disense (CKD), and
despize  its dthilimting narure, it
remains underdiagnosed and under
rreated in the US and worldwide,
Evidence indicates that some of the
adverse effeces of CKD, especially
cardiovascular disease can be slowed
deswrrs or prevented altogerher with the
initiation of treatment earlier in the
dizease process. Because of these
implications, the role of the clinical
laboratory in the diagnosis of CKD is
critical to ensuring that patients who are
at tisk are properly identified so thart life-
sustaining rreatments can be initiated.

Ome of the main reasons for the
undetdiagnesis of kidney disease is a
fack of spreement on a seandard
definition and classification of stages in
the progression of CED, irrespective of
the undetlying disease. However using
the Glomerular filcration rae (GFR) as
the major factor for classification, NEF
set out guidelines which define CKIDY as
the presence of kidney damage or
decrensed level of kidney funcrion with
GFE < 60 ml/min/ 1.73m2 for three
months or more, irrespecrive of rhe
apecific renal disease diagnosis, The
TSk WlLiC]."u' LI!CL] ::ndl:!gl::m:ius l!'.l.ﬂ.fkl:]'
for GFR. is measurement of creatinine
or creatinine clearance. Serum
creatinine alone s really not sufficient
ro assess (GFR because it has a large
betweendndividual variation hence the
use of an eguation based on serum
creatinine, age, body size, gender and
race, Creatinine production is also
closely related o muscle mass hence
men have higher serum creatinine levels
than women.

Labs have cherefore been advised o
focus on the new delinition and stages
of CKD and also the estimation of GFR
as tools to monitering and evaluation
strategies, All individuals should be
masessed as part of toutine healdh
encounters o derermine whether they
are at increased risk of developing CED,
based on clinical and socio-
demographic factors. Those found ro be
at an increased risk of developing CED
should undergn testing for markers of
kidney damage and to estimate the level
of GFR from thieir serum creatinine.

Laboratories are alsa encouraged o
assess proteinuria for increased

excretion of albumin in adules, total
protein in children, as well as confirm a
positive dipstick result by quantitative
measurement of the protein to creatinine
ratio. Estimation of GFR wgether with
messurement of microalbuminuria s
also recommended for the moniroring of
slowly progressing nephroparhies such as
thar associated with Diabetes. Urine
chemistry, serum creatinine, creatinine
dearance and microalbumin studies are
all available at l}iag'nnﬂrrn Medical
lahoratories.

Shown below are the Equations

recommended by NKF for predicting
GFR

Adults

GER = (140agelx 212 x weight x (0.85 if fomale)

Chystatin C has been found o have a better
correlation with GFR than either serum
creatinine or the Cockeroft and Gault
equation. Only studies in large
populations of individuals with very mild
kidney disease would offer a berer
validation of thiz, This test i= however still
not available inroutine laborarories.

Table 2 shows progression of chronic
kidney disease and the Clinical action
plan. As shown on the wble it s always
better to identify at risk individuals and
implement intervention srraresies to avoid
end stape renal failure,

Conclusion
The assessment of renal
disease requires the successful
intepration of a wide range of

Serx SA
From Cockereft and Gowlt (Wepleon 1976
Children

GFR = 0.55 x height (em)

Fiom Conenahan-Burrees (Aach Dix Child 1976)

Abbreviarion
f o 1 crentiming
= v e & aTel

To augment existing tests and
formulae 1 new potential marker for
CKD called Serum Cystatin C appears
promiging as an index for GFR but there
it not much data now o support i
widespread clinical use. It is independent
of ape and may form the bhasis foa
standardization of reference ranges for
both children and udults. In studies

Table 2

STAGE

1 Kidney damage
with trormal or
increased GER

& Fidney damape 6059
with mild or
decreased GER

3 Moderately 3059
decreased GFR

4 Severely reduced 13-29
GiFR

A Fidney failure <15

pathology dizeiplines. A
decline in GFR may be
idenrified by serum creatinine
measurement bur establishing
dispnosis requires radialogical,
histopathological,
immunological and
haematological supporc.
lmproving methodolopy and
the discovery of new markers of
GFR and glomerular or tubular
ﬂnmagc will continue i¥]
provide important contributions to early
diagnosis of renal disepse. Intervention
treatments can then slow down the
progression of CKD and  significantly
reduce CWVTP risk when kidney damage is
present with normal or elevated GFR {790
ml/min/1.73m2),

Adapted from Clinical lab news 2002
and LabMedica international 9-10/ 2003,

ACTTION
acreening, CRD

risk reducrion
Diagnosis and trearment,
treatment of comaorhid
condirions, slowing
progression, VD nsk
reduction

Ezrimaring progression

Evaluating and treating
complications

Preparation for kidney
replacement therapy

Replacement {if uremia
present) or dialysis




M3 4 analyser at DML Phikwe Branch

To keep up with rechnological advances,
medical laboratories have 1o acguire new
technology every 5-10 years. Purchasing
labotatory instrumentation, like many
other aspects of healtheare, has changed
dramatically over the past decade. Yet
some things never chanpe: those
purchasing wane the mosi for their
money, and manufacturers want o make
sales. Here are some puidelines on how
to selecr the system that's Tighe for your
needs. Any instrument purchase involves
3 phases: planning, sequisicion, and
implementarion,

Planning

Obvious the firse step is to idencify
the need for a new analyzer, The core of
the planning process is to get a realistic,
complete picture of your current testing
sittation and determine your needs.
Sample handling, rest volume and
throughput, mrnaround time (st and
routine), data management, send ours,
and labor requirements are olwious
variahles to analyze and consider.
Warranties, service contracts,
maintenance and repair records, and
vther documentation for the
laboratory's existing  instrumentation
should be gathered and scrutinized.
Make sure there is enough space in the
laboratory to add in the new analyzer
without compromising on-going
operations. Are ventilation, electrieal

W oiagnoticm

supply and warer supply available for
the mew analyzer! Confirm the
availability of IT requirerents for the
new analyzer such as interfaces,
computets and servers. I the
laborarory s ready for a new analyzer
then it is time to go shopping,

Prior to purchase of an instrument
there is need ro ralk eo the
manufacturer have them explain the
analyzer w you in derail and sec the
analyzer in operation. You should also
make enquires abour the
maintenance  requirements of the
analyzer and the cperation details,
Make icanoteas well toger the details
of the technical assistance offered by
the manufacturer and at what times
the technical assistance is available in
the event the analyzers meeds ro be
repaired.

Acquisition

The planning phase should
provide the detils for selecting the
actual instrumentarion. You should
now have a clear understanding of
what your needs are, what you can
afford, what features are absolutely
essential, and what extras you can live
withour,

Basic information on available
and state-oftheart inscrumentation
can be obtained from mrade journals,
sales representatives, and on the

Acquiring a New Analyser

Internet. Don't be too impressed by the
most advanced technology, the most
advanced wbotic automation, or the
maost powerful capabilicies unless they
directly answer the needs idenrified in
your planning phase. Cuttingedge
innovations may be costeffective for
your particular situation, bue then
again, 4 or Syearold technology may
da the job just as well for the foreseeable
furure.

Don't just choose an instrument
choose a company. The company will be
your chief resource, for berrer or worse,
in getting the most value and efficiency
from an instrument. Check out track
records, Once you have identified a
manufacturer talk tw sadsfied, or
unsarisfied, users. The more closely 2
colleague's laboratory sicuarion mirrors
your own {in terms of volume, type of
institution, personnel level, and so on),
the more valuable his or her comments
will be. Ask abour the instrument, of
course its reliability, performance, user
friendliness, dara handling, and other
relevant concerns; bur also dig for
feedback on the manufacturer's
ongoing commitment to service and
customer satistaction. Are tepair
technicians casy to reach on the phone!
Were training resources adequare? Has
the manufacrurer met the sales
representative’s promises! ls reagent
delivery hassle-frec?

Impiementation:
Instrument validation

Quality Assurance standards
recotamend thar laboratories should
characterise the baseline performance
of each instrument prior to conducting
patient testing,

Every laboratory must ke able w
prove that prior ro releasing a patient's
test result, it can be able o obtain
performance specificacions for
accuracy, precision, and repovtable
range of patlent rest results, comparable
to those established by the
manufacturer of the instrument, The
laboratory must also verify thar the
manufacturer’s reference range is
appropriate for the lahoratory's patient
population, Other critical factors such
a5 specimen ypes, specimen volumes,
and time required for analysis, rate of
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analysis, personnel required,
efficiency, and safety must be
considered during the selecrion of the
instrument.

The approach to instrument
validation will be to perform a series of
experiments desipned ro estimare
certain types of analytical errors e, a
lingarity experiment to determine
reportable range, a replication
cuperinent o estimate imprecision or
random error, a comparison of
Instriiments to estimare inacouracy or
SYSIEmatic ermor, or interference and
recovery experiments to specifically
estimate constant and proportional
systematic errors {analytical
specificity) and a derection limir
experiment to characterize analytical
sensitivity.

I- The lincarity or reportable range
experiment: a minimum of §
specimens with known or assigned
values should be analysed in
rriplicate to assess a reportable
Fange,

1- The replication experiment: a
minimum of 20 replicate
determinants on ar least two levels
of control materials are
recommended o estimare the
imprecision ot random error of the
instrment

3 The comparison of instruments
experiment: a minimum of 40
patient specimens should e
analysed by the new instrument
and an esrablished instrument to
estimate the inaccuracy or
systematic error of the new
instrument.

4 The interference and recovery
experiments: common
interferences like lipaemia,
haemaolysis and elevated hilirahin
are usually tested, along with
potential that are specific 1o
certain tests. Recovery
experiments are used w0 tosr
competitive interferences, such as
possible effects of proteins and
metabolics in the specimens.

5 The derecrion limic experiment:
generally, a blank specimen and a
specimen spiked with the amount
of analyte in the manufacturer's
claim for the limit of detection are

each analysed 20 times.

The data collected in the different
experiments needs to be analysed w©
provide an estimation of the analyrical
errars that are focns of each experiment,
The acceptability of these ermors is
judged by comparison te standards of
quality ie., recommendations for the
types and amounts of analvtical errors
that are allowable without invalidating
the medical usefulness of the rest results.,

A critical review of literature is a
good place to starr when selecting and
evaluaring an instrument. The literarure
includes scienfific papers as well as
manufacturer's descriptions. However {r
15 NECEsSAry (o impose your own system
of otganisation, data analysis, and data
interpretation. After this, resolve any
differences berween your conclusions
and those of the manufacturer.
Decument the validation process, If the
instrument iz acceptable prepare an
S0P o standardize the use of the
instrument. Prepare reaching materials
for in-service training. Select
appropiate OO materials, control rules

and numbers of control measurements
0 monitor routine performance.

Acquiring a new analyser provides
the opportunity for lmprovemnent in the
laboratory's performance and patient
care. A wellformulared plan will allow
laboratories o better schedule for
instrument replacements, as well as
periodic revalidations thar will
guarantee high qualiey testing and
continuous adoption of new technology
inte the furured

References
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DML in Selebi Phikwe

Mburungu. Specialised
tests not done in Philowse
are referred to the main lab
in Gaborene by an
overnight express service
and results are sent back
eleceronically, thus
ensuring timely release of
restiles to the clinicians,

The lab also works

Mr Nicholas Mburungu validating results
Habangana who is pleased with the

Situated in the BCL Mine haspital, DML
Fhikwe branch is a highly equipped
modern laboratory with machinery for
routing Hemorology, Biochemisery and
Microbiology work. The lab mainly serves
the BCL Mine hospital and Docrors in
Selebi Phikwe and surmounding areas on
14 hours on call services thanks to the
tireless Lab scientist Mr. Wicholas

hand in glove with the BOL
Mine HIV coordinator Mr.

partnership  especially the timeous
dispacch of HIV monitoring results. The
Senior Medical Doeroe for BCL Mine
hespital Dr F Le Roux has described the
service from [iagnofirm as Efficient and
Religble. Our warm gratitude to the
Philowe communiry for this partnershipd

Giagnofirm i
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SIX SIGMA AND THE MEDICAL LABORATORY

“Puality iz never an accident; it
is always the result of high tension,
sincere effort, intelligent divection;
it vepresents the wise choice of
many altermatives” Will A Foster

From Total CQuality Management
(TOM} to Continuous Quality
lenproveement (CON o Improving Orpani-
zational Performance (I0F) ro QORYX and
now Six Sigmal Six Sigma Is the current
sensation in Quality Management
programmes and the mre at which the QM
programmes are being changed shows the
impotrtant position Oualitg has taken in
SErvVice provision.

The different QM Programrme names
reflect o change in what each programme
emphasizes on not a change in the overall
principles, TOM emphasizes on a broad
perspective for QM. It identifies the
tmportance of customers and their needs
and then focuses on the processes as the
critical mechanism for producing the
desired guality. COQ1 purs emphasis on the
tact that quality is not static bure needs ro be
improved on an onegoing basis. Teamwork
and group problem salving are important
in COL 10P emphasizes thar QM applies
not only to work processes but also o
management processes that determine
how the warious pares of an onganisation
work together o deliver guality o their
customers. ORYX emphasizes that
cutcome measurements help an
organisation measure how well it is doing,
Six Sigma emphasises on making QM a
guantitative definition of the desired
specificarions for the production processes
aridl allews those specifications w be
related to customer needs or
requirements, Quality can truly be
measured and managed in oa more
quantitative way if Six-Sigma is recognised
asa fundamental poal process,

Six sigma is mainly about process
improvement, a process belng the most
fundamental unit of a business, which can
be manaped and describes how the
business produces wvalue. The sicsigma
principle encourages the first step 1o be the
analysis of the processes in a business to
determine how they work and a well
designed process being critical to achieving
quality,

To have o betrer insight into SieSigma,

EI} Diagnofirm

The [uest for Quality Excellence

we shall look ar
where irall began.
Motorala used
Six Sigma quality
as the found-
adon of its Cont-
inuous  Tmprove
ment Progra-
mme and the
goal was to have
Toral Customer
Sarisfaction and
it achieved a
dominant
market position
in pagers and cell phones. Tn 1985 Bl
Smith at Motorala demonstrated a
correlation between how often a
product was repaired during
manufacture and itz life in the field.
Defect levels in the defects per million
rather than defects per hundred were
needed o improve the relishiliy of
semiconductors and electronic
products in order to compete with the
Japanese, Hence the development of the
Mororola siesipma quality programmes
and with its land mark qualiny level of 3
defects per million. Six sigma was
intended to improve the guality of
processes that are already under conerol

i.e. the major special causes of processes
problems have been remonved.

The output of these processes
usually follows a Mormal Diseribution
with the process capability defined as
+/- 3 sigma. Process capahility or sigma
capability is an industeial term thet
characterises how the tolerance
specification of a product relates to the
centering thias) and variation (ST of
the process. High capability means that
the process can readily produce a
product within the talerance
specifications. Lew capahility means
that the process will likely produce
produces outside the tolerance
specifications ie. defective products or
defects.specifications e, defective
products or defects.

They observed that the process
mean would vary every time a process is
executed using different equipment,
different personnel, different materials,
atd e.t.c. The observed vatiation in the
process mean was +5% 15 sipma.
Merorola decided on 4 design tolerance
of +7/-6 sipma was needed 50 thar there
will only be 3.4 dpm. This was the
defined a5 the six-sigma quality.

Six Sigme deals with Define,

Mr. Silas Nunu in Haemalology Dept

Measure, Analyse, Improve and Contral.
Process sipma is the primary unic of
measure, It is determined from an
analysis of the number of defects
observed in a process, Performance is
compared to the best in class sigma for
that process to determine whether the
process needs o be improved or che
product service needs o be redesigned.
When improvement is necessary, deslgn
of expeniments iz used to determine
which product or process parameters are
most itnportant and specific parameter
walues thatwill give the best performance.
Statistical Process Control is used m
comtinually menicot produce and process
perfurmance. Customer requirements,
design quality, measures, and continuous
improvement are key elemenrs of Sie-
Sigma process improvement,

Most of the toml qualicy improve-
ment progrummes do net achieve their

SIX SIGMA METHODOLOGY

Phase |
Define

Phase 2
Measure

et

Phase 4
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objectives because there is lack of
commitment o the specific improve-
ment actions and to their effective
implementation. Six sigma as a system
overcomes thatweakness by

# Focusing on the commoen commit
ment to meefing customer Tequire-
ents

o Developing a consensus set of
impresement action:

e Prioritsing those acrions

o Establishing measures that assume
acecuntability in implementation.

PHASE |

Drefine the failure or defect from the
customer's point of view and then
investipare the process of interest that
needs to be improved. Senior personnel
analyse customer, financial,
operational, and guality dara to idenrify
improvement opportunities and
guantify possible improvements.
Improwement goals are then aligned
with strategic business ohjecrives,

PHASEX
Callect data regardingall the various
process invobved

PHASE 3

Product line teams use value analysis
style workshops to develop and evaluate
specific products/service and process
improvement needed to meet quality,
producrivity and cost objectives. It is
necessary to determine those process
ateributes that have the greatest relation
to the defects and those thar have a
caugative relation,

PHASE4

Multi-functional teams analyse
products and processes in depth and
develop implementation plans for
improvernents. Here the processes are
redefined w remove che causes of
defects.

PHASE S

Full documentation of the new
contrel  procedures, Strong  manage-
ment support s essential in making
significant and lasting improvements.
Drecision-making needs o be crisp.
Follow-up needs o be relentless,
lmprovement goals and the impleme-
neatien schedule must be met to achicve
the prajected returns.

pracess and eraining methods s
done o control the new process. A
process control scheme is established to
obtain key process measures and w
track them for gach time a process is

performed. These are qualiy control
procedures, Strong management support
is ezsential in making significant and
lasting improvements. Decisionmaking
needs to be crisp. Follow-up needs w be
elentless. lmprovernent goals and the
implementation schedule must be met ra
achieve the projected returns,

Any process done has two inherent
types of variation, random vardation and
bias. A six sigmacapable process has so
little random variation cthar the standand
deviarion when multiplied by &, gives a
gquantity that meers the customer's
requirements for thar process, Tn other
words 61 is equal or less than the process
specification,

1f the assay shifted off targer by 1.9sd,

expensive method will have to be used. A
berter alternative will be to make
improvements to the guality conool
procedures tw match their error detection
capabiliies to the performance of the
testing process. This improvernent of
derection of errors will ke through careful
selection of quality control procedures,
and then one will reduce the number of
defective test resulms. With properly
deslgned controlled procedures, one will
also minimise false rejections, which
reduces the number of repear rests, saves
titne in trouble shooting or minimises
interruptions or de-lays in the delivery of
rest results.

Caalicy design in a laborarory musst
begin with analy-tical qualiry because it is

SIX SIGMA PERFORMANCE

- (o >

4.58

3.4 dpm
erforma

_“-\-‘—n.
-65 .35 1] 35 65
|

|_ _Six-lima design

this would leave 4.5 SO for random
variarion within the bounds of customer
satisfaction. This is the basis for Six Sigma,

Once the sigma capability of the
process is known, one can then determine
what level of improvement is necessary.
However mot all processes can be
improved to this ideal bur the closer one
geks to six sigma, the fewer the defecs and
the lower the cost of production. A better
process means higher efficiency saving of
money and effort and betrer customer
satisfaction.

Although searted in other industries,
Six Sigma is very much applicable o
health care delivery systems. It
characterises process performance and
one can gnderstand the magnitude of
defecrs in healtheare process.

Service production specification will
also differ when it comes to medical
laboratories. [cis difficulr o improve on a
test as it comes with manufacturers
specifications otherwise a better more

=]

the most essential quality characteristic of
any laborarory test. For example
mirnarcund time is an important qualicy
characteristic, but £ doesn’t matter how
fast the result &5 reporred if the resulr is
wrang. The laboratory must first be ahle o
produce a correct test result before any
other quality characreristic becomes
important.

For the medical laboratory, six sigma
provides an opporunity g communicare
messures of performance qualicy in a
common fermat that s understodd by
people outside the laboracory 4
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Centinued From page 1

Recent events @ DML

Nicholas and the F.-;uma.fyser 200

avoids rthe intrusive method of sule
culturing the blood culmires and thuos
avoiding laboratory contamination. Iralso
improves identification of bleod
parhopens timeaushy.

Installation of the Option 2 Plus
Coagulation machine

Diiagnofiem also moved to sutomated
Prothrambin Time {FT)
and Activated Pardal

health education
sponsoted a lecture
on HIV sub-types
and Hepatircis
mutants by Dr,
Srephen Belcher,
Abbott's area
Business Develop-
ment Manager for
Hepatitis, Retrovirgs
and TSE in Africa,
Europe and Middle
Ease. During his
presentation, Dr
Belcher pointed our
the different test kirs
used in HIV and
Hepatitis testing and
this was very informa-
tive in that he also pointed out the
different stages ar which detecrion of
virus is possible and more importantly
when it can produce false negatives. He
also then pointed on which test would
be best to use in such instances.

The end of the presenrarion was
marked by the presentation of
certificates of accomplishment for

Jokes Corner

e —

Thromboplastin  Time
(APTT) studies. This was
through the installation
of the Oprion 2 Flus
machine. This machine
will relieve the lab
scientist of the redicus
manual method and also
improve the accuracy
and precision of resulrs
sent out to doctors. The
machine has already
found o home in the
Haematolao ET
department, where it is
performing a number of
coagulation studies for
patients. The principle of the machine is
based on the derection of dot formation
after addition of the appropriate
reagentsleg calcium chloride or
thromboplastind This it does through a
photodicde thar messures the varlations in
the oprical density of the reaction medium.
Coaire seave of the are, hey!

Presentation on HIV and Hepatitis
mutatians
ML 5 department of continuing

WFR DiEnofirm

Dr. 5. Belcher at Gaborone Sun

Muclisens Easy() rraining ro Messers [
Mhlabi, W. Mpofu, N, Bozongwana,
and C. Mudenyang by Mrs. W Chand.
Further testimony to Diagnofirm's 4

Motto:

“ Pathology you can trust”

Did you know that

Diamonds are thoughe to he
made from dead bacreria.

The main constituent of
diamonds is catbon and those
suspected ro have an arganic origin
are the so-called “eclogitic”
diamonds. These diamonds may
have obtained their carbon from
bacterial communities that onee
lived around hydrothermal venes
and were turned into diamonds by
metamorphism (heat and
pressures). So those sparklers of
yorurs may just be clumps of billion.
yearold bacterial corpses..,

How do you tell the difference
between male and female
chromosomes

Pull down their genes

A man after having his healthy
serving of steak then asks for a
ooth pick from the maid. The
maid returns o rell him there are
oo toothpicks left. The man,
puzzled at this saying to the maid;
T bought these roothpicks only
recenitly, don't tell me they all
finished” To which the maid
replies: "I'm also baffled. It must
be these kids wasting them. |
always make sure I return them
after using!!"

Can u believe things people do, 1
was in church when this guy nexe
to me started smoking. U know, 1
was s0 shocked [ nearly dropped
my beet.




