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EDITORIAL

llore than a year has elapsed since the issue of Ilo.2, a
period which has seen the usual pattern (for Uganda) of wild
swings of fortune. In Novenber 1971, lr.Golbey had just
arrived. He finally left in December 1972. Dr.Dale served
as Visiting Lecturer from Febiuary to June 1972. Dr.Apple-
garth came in June to work as Visiting Professor, but found
it necessary to lcave again in October. liiss Thakrar went
on leave to India in August, and did not return.

The picture is not entirely black, however, Three
newly qualified B,Sc, holders have becen scelected for Clinical
Biochenistry training and service., All have honours degrees
in Biochenistry and Zoology. They are:=-

Ilr.J. P, Iatigo (I1inistry of Health)

[IreG.B.A JJbahinzireki (University)

Hr.T.Redzireonzi

All will be treated alike, just as occurs with Unive-

rsity and Government staff in other departnents of liulago.
With the imninent departure of the Head of Biochenistry Dept.,
their training period will be awkward, but it is hoped to get
over the worst difficulties before this happens, For the sane
rcason, it has becn decided that Dr.R.V.Ddungu should conplete
his training period for the HM.led,(Paths) (Chenical Pathology)
overseas = and he has in fact already left to spend a year in
Hanmersnith Hospital as a Reglstrar in the Clinical Biocheni-~
stry Departnent (Prof I.D.P.Wootton,)

All thesc losses of scnior supcrvisory staff would
scen very alaruing, were they nct’ occurring this tine against
a background of sinilar changes in all departuents of Iulago
Hlospital and were it not for thc now very strong middle level
of staff and the strong tradition of good, accurate work. The
quality control report below will enphasise that standards
have not declined in the past 6 nonths - rather they are in-
rroving stcadily., The chief effect of the staff losses will
be in fact to delay developnent and cxtension of services,
rather than to causc a regression, The long pronised and
long overduc Quality Control report appears in this issuec.

Editor,
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QUALITY COLTROL

REPORT FOR THE PERIOD UP TO 28th FEBRUARY 1973

Quality control procedures were discussed in Vol I No.1.
Introduction of effective systens has been nuch slower than
was then cenvisaged, and the systen now in operation differs
sonewhat fron what was then proposed, A nost valuable
addition has been participation in an international schene
operated by Wellcone Rcagents Itd of Beckenhan, Kent, U,K,
For an outlay of £100 per annwa we arc cnabled to conpare
our performance with over 200 lahoratories in U.K.

There now follows a surmary description which
should enable thc attentive reader to understand both what is
done and the significance of the 2 different kinds of assess-

uent reportcd bLielow,

1) Intcrnal system, using artificial reference: nater-
“ials giving estinates rclated to both accuracy and precision,

For each tecst a solution is nade up containing the
naterial to be assayed, in known concentration. This is a
stock solution, soniewhat norec concentrated than the highest
value of interest for the test concerned., Each day a differ-
ent dilution is made of the stock and this is given to the
analyst to be handled in the sanc nanner as a nornal sanple,
Of course, thc analyst is not told what dilution was used.
The dilutions used are such as to give final solutions cov-
cring the range from sonewhat below the lower linit of nor-
nal to sonewhat above the upper linit - that is, the range
required for nost critical clinical decisions,

Thus for each assay, each day, we have an cxpected
result and an assay result., The diffcrenec is called by us
the, "divergence" (d). Ve calculate over aperiod the "uean
divergence", =§ .d/n, and the "standard divergence" =£I‘d2/n)%
The sccond a necasurce of the precision of the nethod, the first
of its accuracy, i.c, any systcnatic tendency towards high
or low rcsults,

This is an unconventional approach, belicved in fact
to be wholly original, Advantages claimed arc:-

a) Accuracy and preccision nay be tested over a wide
range of concentrations, b) Therce is no anbiguity: or doubt
as to thce reference or "true" valuc., c¢) Bias appecaring in the
nean divergence is definitely attributable to natters conncct-

cd with assay and rcading proccdurcs,
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Obvious disadvantagee arc:

A) Thec analyst knows hc is being tested and on
which solution, thus the recsult is not necessarily a
good neasurc of typical performance., D) Usc of artific-
ial solutions prevents asscssnent of factors connected with the
nature of actual analytical sanples., C) Sone analyses, in-
‘cluding cnzynes, cannot yet be handled by the approach, D)
The "standard divergence" does not relate closely to the true
standard deviation unless the nmean divergence is zcro, If th-
is is not the case, it gives an unduly unfavourable inpress-
ion, As there is no suggestion that this should be the only
programnc used and as no other offers the advantages listed
above, we fed this should be euployed in any case, and that
others should be added to it, ' = :

e Jellcorie Quality Control Scheaiie., using 'natural™aaterial

_ The conpany. provides frecze-dried serun sanples,y
identified by nunber only, to be assaycd at fortnightly inte-
rvals over a 6 nonths period., They are not all different,
but we do not know which nurbers represent the smme original
sariple, The naterials are nade up by adding the correct
anount of water, and handed to thc analysts to be treated
Just 1like any nornal sanplec., The result is transnitted to
the conpany, who carry out statistical analyscs. Every 2
‘weeks we et back from then a conputer print-out showing how
our recsults conparc with other laLoratorics. At the cend of

6 nonths we get an asscssnent covering the entire period and
showing both our "bias" in relation to other laboratories and
our precision, neasurcd from our blind replications, This

is an estincte of the truc standard deviation of the test,
unlike programnne 1 in which an analytical result is ncver
coripared with anothcer run on the sanc sanple. (Nevertheless,
the two figures ought to be nuch the sane, given that nean
divergence is small, c.f.1 D above)., In addition, the labora-
tory's overall perfornance is asscssed in relation to other
participating laboratories, assuning ccrtain ideal rclation=
ships of precision and bias, This is a largely arbitrary
business, ‘

Adventages are: a) Tests arc run on hgtural uaterial b) Es-
tinates of truc standard deviation availablc, ¢) Conpari-
sions arc availablc with other laboratorios, helping in the
translation of clinical neaning froin onec hospital to another
1) Bias results rcquire carcful mnd individual assessnent but
£ill out and rcinforce infornation cained from progranmne 1,



39

Disadvantages are:A) As for programc 1. B) There is no
inperative reason to believe that the nean result obtained
by the 200 laboratories is the "correct" result, In fact in
sone cases it definitely is not - see below for glucose -
and in general it all depends on the nethod enployed. C) so
far, only a linited range of serun constituents can be
_covered,

We hope shortly to add the following :-
3) Blind testing of precision, using ordinary analytical

sariplcs. :
Sanples already run will be-rcpeated during another

batch later the sane day or on the following day. ZElaborate
precautions will be taken to nake sﬁro the analyst does not
know which sanples will be re-tested, or which sanplecs in a
gZiven batch have becn tesfed before, Advantages: A) lMeasures
true precision, rcsult ma} be held applicable to any ordinary
specinen assayed in the normal way, Disadvantages: A) Appl-
icable to stable naterials only. B) Measures precision only.

4) As Prograrme 1, but using cormercial quality control

lMaterials, .
Advantages: a) Bxtends programme to analyses not accessible
to testing by artificial solutions, b) Uses '"natural®
naterial,
c) Provided that the rcfercnce valﬁc stated by the nanufac-
turers ig correct, it will allow asscssnent of factors in
the sanple nodifying bias (c.f. 1.c)., Disadvantages are: A)
Reliance on nanufacturers stated valuc (This is not an idle
quibble - it has often been found that the nanufactures ass-
ays are unsatisfactory, B) IExpensc will reduce frequency of .
use below what would be desirable.
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BIAS AND PRECIGION
Period April - Scptenber 1972
Material WELLCOME FREEZE-DRIED SERUM

Results are those conputed by the Centre

Units Bias Prccision Ranking
(Standard of
Deviation) Laboratory
M -3 2.6 154/224
nM ~0,.18 0.13 ' 128/224
c% ~0,11 0,39 200/219
ngh =51 8.1 157/225
M 0.28 0.45
ng% +0,19 8.5 212/228
nl 0,03 144
1U/1(25°) =4.6 149 28/197
IU/1(37°) ~13 4.9 62/212
151/831

1) Glucose bias is in relation to nean for all
nethods (including the non-specific Cu
Teduction techniques). In general,bias is

" relative to all ncthods = not only thosc
chenically sinilar to our own,

2) Our bad scatter on protein, glucosec and urea
pulled us down, Excellent results for cnzyne
assays rcdress balancce overall, Mr,T.lpanga
nust be given full crcdit herc,

3) Sodiun'and-potassiuh results show distinct
low bias and unacceptable scatter. This nust
be put right,

4) Performance is not considerecd a natter for
sclf-congratulation, but is better than
clinical staff opinion would aduit. Results
are gencrally sufficiently precise for ord-
inary elinical purposes,
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MEAIT AND STANDARD DIVERGENCE

Pcriod Decemnber 1972

Units

nM
1l
nM
ngkh
ngk

riM
ngh
1M
¢
M

AQUEOUS SOLUTION

lican

Diverseuce

"1 04‘
0,17
-007
LR
— -3
0,05
-0,01
-0,002
_005
e3s 15

MEAN AND STANDARD DIVERGENCE

Period

JANUARY 1973

Matcerial AQUEOUS SOLUTION

Units

.M
nM
ot
re
M
ngh
M

ngk
nM

ngs
UM

Llcan
A ——
biversence

+0,.3
+0,003
+0.3

-‘1 .4‘
-0,08
-0.4
0,067
"'0- 15
=0.04
"003
17.85

Standard

Divergence

3.8
0.58
244

"6

.8

o1
30
08

.9
6

o

5 00 o

5

N

Standard
Diver;zence
Dol
O.14
4.0

5.0
0.28

6.4
1.07
0,33
0.08
0.84
49,98
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MEAN AND STANDARD DIVERGENCE

Period  FEBRUARY 1973
liaterial AQULOUS SOLUTION

Coustitucnt n Units lican Standard
Divergence Divergence
Sodiwa - 43 M ~0,2 3.5
Potassiun o rud +0,02 0.23
Chloride- 45 IR 1 -0,0: 2
Glucosc - 41 C o ongd -0.7 BT
nM 0.04 0.32
Urca . 42 % -0,7 37
. I‘iM O. 1 2 Ol62
Calefiwa. . 20 ngdh -0,2 0.43
Uric Acid 13 R ey =0,7 0.93
- 1M .7 o e



