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The Accuracy Of [1Jupper Gastro- Ntestinal Endoscopy
versus Histology And [2] The Tests For H.pylori Diagnosis

#0r. Janan @, Al-khay=t

DBJEC TIVE § :Inae to fhe preve lince of H.porbritthe gowernorate the

soady amved to detenmine 1-the acomagy of endoscopyr inthe dibgnosk  of chiromdc Upper gastmo- kite il
pathologies o omparieorait ac oma o of fhe Thistolog diagposes .
2- the accra oy of the testef or detection of H perlori andto ¢ ompare the it each other .

SETTIH G

Salabmaddin Growemorate, Thot City, Tiadt Gretetra 1 Hospital [T.G.H.] to the northoof Baghdad Jrag.

PATIENTS AND METHOD S : Owrer & mhorithe gevren binpeies wrere haroe st dfToom rdact areas of gastric ariral
mncosa , duodeatal talh, gactric body and lowrer thied of oesophage of each one of 200 patients mderzomgs
oese ophagn- gastro-duoderoscopy fnthe hospital. The biopeies wrere aabmnitted for histopatholgic al cobral snd
bipcherric almee digatione . Sllpatierts pooled fromarions disricts of the gome o e g WIIHe o ons erds .
The basic statictic alanabyees aere applied to the Tesutts of endosc opeerardtestefor Hpyrlord detection.

RESULTS:

A R deteramined the scouracy rate £ of endoscopy i detec g Ipper Faetr-rtectingd keione and corrpared then
wriththe acouracyTates of histopathologicale maninatione of the sane lesions whichomers regarde d asthe refemnc e
arithoaidc ko ¢ okt are

E : W identifie d acomracyrates of the histopathology of biopsi = to dete ot H pyrlord jand cormpared fhem wth the
ac o acyTates of ol e avpdurease te stof fhe savve biopsies to dete cithe same bacterhnmn .

CONCLUSIONS

1- The histologic al dlghosk isthe gol stardar df orthe disgruosis of Hpoelor dife ctior.

2- The endoscopy has ahigh specificity moderate sesitartye ndete ciing

npper gasto-intestingl lesions .

3- The testsapplied for detection of Hprdon have hugh sensitiaty  and specifity.

ElewWords: Tikait, Gastritia, duodenal lesions , cesophagitis, H prdor, | sensitivity specificity,

posthve predicties walue  negattee predictve walue |, st accowracy ,acouracy rate
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Introd uction
Before eribarking on the statistic al avalyels
. sinple basic statistical defirarations are
iteportant followed brsuggested hints from
our side to help e monze these de fintions
Apenracyofa test iz ifs correspondance
with the truevwalue [1] ,while the Precision
of a testiz its re produs dality whe n repeated
on the same sample[1] ,and under the same

clindeal |, ewvirorental and laboratory

3-The sensitivity and specificity of the test
hasbeen reliably established by cor parizon
with a gold standard likewise for acoaracy
and precision of the fest |
Baged on these assunptions the following
statistical toolshave been recognised :
Thae posiine
1- BeREgt iRy = e o roe rem e eem e e e ee JEL00D
Thae positie +Falze negative
[t 15 the ability of the test to show evidence
of'a disease inall of those patients who dao
hirve that disease It iz the complement of
falsz negative [ie, false negatmee rate plus
sensitrity equalls 100%:] ], The less the
falze negative resulls are [1e. approaching
zer0] the hgher the sensitvity 15 going to
b [1e apporaching 100%] [1-5].

conditions . Thess definitions , are based on The negatee
s T T i T L1 1]
the fact thateach test formulated to discove Tre e gatfuve +alse posiive

a diseaze when applied o the patient will
end i either POSITIVE or HEGATIVE
weult Eounvocal resulte will altirnatelw
prove tobe eithrer positive or negative Each
one of these inturm conld either be TRUE or
F&L5E.

The properties of useful diagnostic tests |

It 15 the ability of the test to exclude a
disease in  all of thos  patients who
actually do not have it [1-5]0t iz the
complement of false positive [le, false

positive rate plus specificity egualls

100%:] (] The less the false positee results
are going to be [le.appraching zero ] the
tore the specificity = going to be [le
Aappracching 100%] The sensitiaty and
specificity are deternnined in relation to a
zold standard test lea reference test with
which the yare compared. [tis test that has
been thovoughly evalnate dand which hasa

e it e
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minirmuwn of false positive and false
negative results [1,2,6-9] Howewer

. . . sometitnes it is diffienlt to determuine the
1 Testraethodologyis well-described and s gold  standard test for an illness

[pancreatitis]
Tre posiive
- Positfwepredictive vahie = ---oe eee eeeeeeeoe . 3000
Trae pos it +f alee positine

canbe summerzed as such [1]

relighlyre producible.
2-& reference range hashe enestablished
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Ttis the ability of the tast to predict the disease in
those paberds with posihve test results | Sumply it
is the percemtaze of bue positre rerals to the total
of all posibive results [13,4] If false posihve
results manhber approaches zero  then

the posihve predictive walue will be greatar and
appraohes 100 %%, This testis also called aPosttest
prohab ity after a positive test [1] . When the false
regative vahe and the false positive vahe aw
mmerically the same the s emsibvityarill be equall
to positive predictive vahie Tine regative
4 Hezative predictive value = —-—-—-—-- I100

Tmenegative + False negahve

It is the ability of the test to predict absence of the
disease in those pabents who have negative fest
results Sinplyitis the percemaze of e negative
results to the total of regative results [1 3,411 the
false negative results munb erappraoches
=m0 then the negative predictve vahie wonld be
appraoching 1008, When the false negative vahie
ard the false positive valie ae momencally the

samne the specificity will be emall to regative

predictive vahis .
True positive + Tie negah e
Sdooracyrate =--—-mmm e ¥100

Tetal

Itis anindicatorofhow acmarate the testis when
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applied to patierts withorwithmtthe disease for
wlich it was fommlated to Wemifyy @] . To
enlarge about this test , the following
posshilifies are corsidered :

& The fignre of [Tiue posiive ] inay either
become higher nd Migher ercughto appracch
the [Total Jand hence the fizure of [Tme
regative Jerill be smaller and smaller till it
reaches =i and the acoaracy mbe will be
approacking 10084 where itwril

1 be regarded as a corfirmatory test [4n
example aw the confirmatory tests of hepatitis
vimlogy ]B-The reverse may happen ,and the
fisure of [True negative] will be higher and
higher , so a5 to approach the [Total ] ,ard the
fisure of [Tme positivelarill be smaller and
stnaller to appracch mero |, where the acmiacy
rate azainwillbe almeost 1 00%%, 50 the
testwrillbecome a testof exchision.

It 15 nportart to difftientiate betareen acmiracy
[aheady defined] and acouracy rate as already

stated .




Patients m atevials sndynedhods Samnple Size
Taally endoscopy is cawied out for an average of
12 patierts parwesk; that is avonrd £24 patients per
vear. Hence 200 patients would corstitate aronnd
2% of this total. Herce it is fourd to be a
representaive fignre ofthevwhole patierts atterding
erdosoopyr urit of the hospital. Cover an eiglt-
morth peried | every third

patient exdoscoped was ramdomly chosen to be
worolved inthe stady.
The siudy proiocol It was approvel by the
departents of micwbiology and medicine, and the
local ethical commmttes inthe hospital The stady is
ananalytical and adescriptive one.
The stadyextended over the pericd fomm Hovrerher
1999 thranzh hare 2000, This hospital is secord ary
care A0bedded hospital, and 15 the main city and
goverrorate hospital. [tserves move than 1 million
populahon Patents attending ith elong to vario
13 socio-economic classes and cooapations.
Aecoring to a questommaire format, sach pabent
was whed in detail dout his symptomms, previons
endoscopy x-rays, past medical history, doigs and
family histoeyThe imshmment wed wa Olymps
GIF Q20 fiheroptic
gastivduodencecope, with tvo biopsy fowers
lahelled 1 amd 2. The erdesecoperras sterlizad afler

earhprocedure. The forceps wee dismfectedwith

%% etterl alechol for 10mini tes, and thenwrashed
writh norrmal saline aftersachuse. The light soume
was Olmpus SLE, amd a dmble-chanbered
vammumsackervras used, The patients were fasting
oremizht. Ho

sedationwras given. & consentvras chtaned fiom
zach patent, waithen dowrnin the case notes . Seven
biopsies wete obtaired frorm each patient, two
antral binpsies within 2er fiorm prdoms [one
for hstopatholog iy the see ond for microbiology
{urease test and cultme)). Likewise, twn
duodenal biopeies from the lst part of
dundermy, and also 2 cesophageal biopsies
fromm the lower third of the ocesophagus, were
managed in the same way as antrl biopsies.
e biopey was dbtained from storaach bodsy
sent for histopathology (100, The biopsy
specirmere were transported to bacteriology
lahoratorrbyrsterile 2 1l tobe cortaining hrain
heartirfusionbroth. Theywere keptat40
cuntil processing . Processing was cartied out
usnally 1 3 hows jpostbiopsy (11,12) For
microbiological purposes, each biopsy
specimen was minced with sterile disposable
swrgical blade in sterdle petd dish under sterile
condiiore. One pece was handled by sterile
loopandinos ulateda solid raedinn fior cultore,
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bnother part was handled by another sterile
loopard iroculatedinwea slant for direct urease
teat. The restof the speeivaen was wed fior Grarn

negative spital bactera

nte

1=

disgrosis, fram each posiive ailiiwe plate, a

stro

small mmber of colomes was tested by Gram's

Ga

stain.

Three types of solid cultore media were wed
(11,13

1 Brain heart isfnsion agar with 5 7% human
blood

2Bloodagarbase Mo 2withS - 7% hnmanblood
3 Ivfnller Hirdon Sgarwith 5 7% harnan blood
Al were supplemented with wancomgrin
Amglit, Malidixic acid 20 mgilit and
Criseofilvin 2 mgfit to avwoid contarranation
(11,12 The iroeulate dplate s were keptina Coll
jar with gas generativg lit, hherativg 8% C2, 5
8% Co2 and 20% H2 (micro-aerophilic

condition andwereleft for 5 Tdayeat370

ir the incubator. Theywers exarired for
Hyprdon colondes after this period & fer
inoculation of the minced speeiraen in wea
slant, the tirne was recorded for anyrchange in
colonr to develop (red), and reported as the
following: within 10 ratertes, within 20
roirtes, withinone hour, within 2 hows,
within 3 hours, overright, and up to 24 hows.
The tikes were kept in the inebator at 370

¢ Orarn stained slides were exarnined for grar-

=110
il 2

stain umease test, cecidase test ard catalase test.
The histological biopsies were processed
rmtively amd wrare stained with Heamatoaorlin
Eosinarnd Giemsastaims . The Lst

stain wras utilimed to s howr histological changes
ard to showr Hopylon | the second to shoar
Criteria i rinebusfon

:1.Patients with recurrent or clworic synptoms
(1e. = three months )

2.0nly the patients who wer wfered by their
caring plysiclams, wem bvolved I crder fo
avoid self~wporting of amite upper Zasto-
intestimal symptoons that may be cawed by
vimses [hepabts), bacterial nfechons [food
poisomng] of drgzitolerance
Criteria for evchusion :

Patients were exchided fromthe s ad yarhen

1. Antihiotie or bismmth or anhsecretory
compounds have been used over the last tero
weels

2. There was a maor gaobo-Intestinal surgery
recently.

3. There was evidenoe of majororg anure [heart,




brain, lwer, and Jadnevys).
disease or failwe (heart, braim, lver, and
Jadneys).
4 The patentwr a les s than fonreen year old
5 There was anamite g astrointestival emergency
(hleeding, mrsistent voruting or diarhoea or
Tain)
£ Previous endoscopyerithin the stad ypenod
1 Pregnarncy.
Statirtical Meithods

:LThe  acouracy tests were calculated
according to the knowrnformm las
LA the remlts wete handled ard tabulated by
the copaputer
- Criteria o femdoscopic diagmses off 13k
1-. Gastritis: Endoscopico examination
deserihes the wisthle changes of zas tne rmcasal
liming such as ocedema, erpthema, fiability
exmdates, flat ercsioms, nodularity, raised
emsions, mgal hyperplasia, mgal atrophy
visihility of wasmular pattem, and in trawmral
bleeding . Topograplucally, gesmbs 5 divided
into gastritis of anbam (frpe B, pangastits
[antmm predonmnart orcorpus predominart] or
gastritis ofoorpus (type A) covpys (hype &),

2 Oesophagitis: Oedema, erythema,

exmdates ard ercs ions werentilized to dizznose

oes ophagits [ The extert of the findings were
utilizad todetermine the grade of inflarmmation.

3. Dmodemitis: S ame gross featies as inla
Zvrarentlized todisgrose ducderbs

4. TUlecer Whether oesophageal, zastic or
daodenal is chviously the nmcosal discontisn ity
with wlich the base 15 deep and the marzin s
suprounded by cedeia and ervthera,

OE Mt e
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Resulis

[-The diagnosis of uppe 31T lesions :

L-Endoszopy

&1 The endoszopyrof the stormachlesions
[mainlygastitis] :

Sensifivity="36.2%.

Specificity=100 [no false positive results

[ endoscopyr positive,

histologyme gative). 5 are applie sfor positive
predic e walue]

Poai tre predictiee value=100

Hegative predictive value =44.5%
Apomracyrate:= 390G,

£2:The endoscoprrofduode nal lesions
[duoderatiz and duode nal uleer] :

The s:natityr= 95 %

The specificity = 100%

posthive results,

(1., endosc oprrposittee, but histologyis

negative ). The same applies for positre
predic e walue ]

The positive pre dictiee svalue = 100%

The ne gative predichive valne =92 %

The acourae wrate =994,

Lultmogt sitailar vesulteare gaine d whe nthe

euations we re applied to the figures of
[Duaoderatulers [and [Duederdtis | se e rate Ly
Therefore the remlts were gathered together

a3 [Durdere] Lesims] .

£.3: The endoscoprrof the oeaophageal

lesions [mainlyoesophagitis] -

The sensitiaty =77 6%

The specificity=100%

The positive pre dictsee value = 100%

The negative pre dictiee value =80.0%,

B . The histology of upper GIT lesions :

[there are no false

B 1:The histologwof the stomach lesions
[Crastritig]:

The sensitraty=100%

The specificity= 100%,

The positive pre dicte value = 100%
The negative predictive waloe = 100%
The accurac yrate =100%.

B2 :The histologwof duodenal

lesions [total ofboth duodenal ulze rs and
duodenitis ]

The sensitivity= 100%

The specificity=100%.

The positve predic trve walue =100%1

-

The aceuracyrate =100%,

B3: The histologwof oesophageal lesinns
[rmainly oesophagitis]

The sensitwvity =100%

The specificity =100%.

The positmee predic e walue = 100%

The negative predictiee svalue = 100%

The arcuracy rate =100%,

II-The diagnosis of Hpglon [in antal
binpeies

In order to ease corparison each statstical
fool

figwres are  deterrmdrensd for warious
diagnostic

tests followingeachother.

The sensitivityofhistopathology= 100%

The sensitratyofculiore =51 %.

The sensitraty ofurease test = 899,

The spec ifieityof histopathology=00%,

The specificityofculhre= 94.2%

The specifieityofareas: test= 100%
Positrve predictiee value of histopathology
=100%:

Positrve predictive walue of eulture =100%,
Posittve  predictive walue of wease fest
=100%:

Megative predictve value of histopathology=
100

Hegattve predictive walue ofeulture =T2%
Hegatve predictive salue of urease test = 91
¥

Sewrac yrate of histopa thology= 1005
Aewracyrate of culture = 26 5%,
Aeomracyrate ofurease test=04.5%

Discussion

Bagicallythe histologywras ghven ascore of
100%. in all statistical tools ,which make it
the gold standard for the detectionof varions
31T lesions  The lowsensittityof e ndoss opy
in detection of gastitis[36.2%] rmay he
explained by the fact that rild gastrhs may




ke bypassed by the endoscopist as nomwal, as
usually  in this simation, there will be only
erythema, which maybe regarded a norrahty
The criteria of modetate to sesvere gastitis are
already clear [13], that can be hardly missed.
Therefore it mayhe stated that a biopey should
ke harvested from antrom and body of an
allegedly [ normal storach], for histological
diaghosis, as there m

ay achially be a mald form of gastnts
gepecially in syraptomatic patients It is
okrions that the endocopy 15 far mch less
sengitive than kdstologwl gold standard test] in
detection of gastnbs The positiee predictve
walue for endoseopry is mairame  [ie [ 100%]
wthis s because the endoscopy is just simply
telling us a lesion is there when it clear for the
nabkedeve ., while the negative pre dictive walue
iz lonay [44.5%%] |, as the endos: oprrc annot
exclnde a dignosis when it is notvisible [or not
clear ] to the naked eve For thess reasons the
arcurae wrate of endoscopyis low as well [507%]
But the endoscopic method for diagnosis of
duodenal lesions had alost same s nstity
rates as histologic diagnosis (95% and 100%
teapectiely). The endoscopy has zot high
figures for the wst of the statistical tools in this
aspectas well foritsee s that duodenal lesions

are nsnally clear, frorm the outset,to the naked
eve . When there 15 duodematis the area of
nvobrement will be clear and can be
differentiated frorm the rest of the duodenm ,
niot as it is in the stomach where the norreal
etythernais

already diffuse . Un uloer wherever it is can
hardlyhe misezd . The rest of'the tools showed
high fizures as well [#9-100%] . The
moderate sensitivity of endoscopy in
detection of osophagitis {60% in one
study{l], while our fizure for the sarne was
T A% hmay suggest that whe n syraptors are
suggestive of oesophagitiz or gasto-
osophageal refhox, 1t is befer always fo
proceed for osophageal biopey sent for
histology  even when oesophagus looks
notrnal endoscopically The semsitivity of
endoscopy in defection of cesophagitis is far
Ie a5 than that of the histology paobably for the
sarne reasons alreadystated | The fizares for
the rest of the statiscal tools were
cotnparattvel whigh [corparing endoscopy o
histology] The oesophageal ulcer can hardly
b rissed

Table no.l swrrmerizes the findings of our
study.
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B-The accuracy of H pylori diagmosic tesis:
Some nwrestizators have foimd that the cverll
sensitivity specicificity ,positve prdictive vahie
and negative predictve vale have afigne of =30
Y for the tests detecting Hpwlon [5] Cl5urea
breath test Jistopathology ,amd CLO fest are the
gold standard tests for the detecton of
H pylari[56] Other irvestizators add PCE and
serology to the armarmentoemim of the diaznosis of
H.pylori [B] bt rezard the multore as the zold
standard test Hosreverserlogyrhas aloar sensitivity
and specificty , while H.pyloel stool ardizaen
detection test has a ligh sewsitivity and specificity
,amd 1s agood alternative fHrmomitering response to
therapy of H pylon. [8] Other investizators regard
cultare of H pylon asunrelible ard regard CLO test
as a cheaper and 2 momw semsitive fest than other
bicpsy based tests [¥] . In oar stady , we have
utilized the prolongzed urease testas was folloared
by other imvestizatoes [5]], and wiich has showed a
semsiivity of 8994 The rest of the fisures for this
prolotzed ureas es test varied betareen S0-100% in
ours iidy . Howeverwe did motutihse OB Ttest nor
stool artizeror PCR inurstdy.

It 15 evident fioan the fzures showen i1n the
camparisontahle no. 2 | that histopathology frkich
gave ascore of 1000 in all aspects ] is sapericr to
multare in the detection of Hpylon in gxbic
biopsies.

The semitvity of listopathology 5 almost
cotnparable to the widelyutilized urease slide test.
It 15 1o be stessed agamn that romte ranbers of
Hopylorl in the biopsy specimers may mot be
regrown onmltore plates, for mary wasons, some
of which are the small mnher of crganism, the
patchy distibution of H.prloed in gastic nocos a,
and past usage of ambsecretory , amtbictes or
proton pamp wlubitos wrhichwrere not declaved by
the patient. The same applies for umase shde
test[CLO test] prhich has in the opivon of some
mvestgators asensthvity of 95 %, s ame for culbime
aswell[7]

Expesience has shown that small mawbers of
H.opvlorl, however, can be seen m histology
specimen.  Thereform the lstopathological
examination to detect H prlor may be sapesior to
mulhire ingastrichiopsies. Based ontlos,itcanldbe
regarded as the reference test for the detechon of
H.pyloed, with wlich ,other tests are going to be
compared.  In the hards of an  experienced
pathologist, a colony of H pylon, carmmot be a false
positive, but the interpretationof the coloreb wthe

=110
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microbiologist may be marmurate, the thing
which may hawe happerned in or smdy
Jileewise colomes of other cortaniyants may
be nusinterpreted as H.pwlon . Tlos conclusion
may be strangthened fartherbyr the fact that the
some oesophageal and duodenal biopsy
specimens wrhen subjected o lostological
examination showed very low fequency of
H .pylori detection, as it happened mour stdyas
well This conchision  mns m Live with other
shadias .

Azainitis clear that arhum corstitates the most
fiequent site of colomization in the stomach [7],
[detected by histoloz ¥ mainly) f5llowred by the
oesophagus followed by duoderam Henes
histology may be supenor to oale for
detection of H.pylori irfection fiom the antram,
but oultore may be identical to Mstopatholozy
in detecting the infection ficon oes ophagus and
ducdemim  The reason for that eould be the
mimte mwber of H.pylori bacteria residing in
the cesophaz and doodens. Stomachbodywas
not mulhired [9] See table mo 2 for comparison
of varions tests Howrevers il many irorestiz aters
reconmitend a combination of 2 tests | inowder
to crewes the semibvity of detection of
Hpvlori[5] ,and the combinaton of
CLO, hs tology and eulbare wveal asers tvity of
M pand specificityof B8 [5]

uzsEsiien:

Inordere to help memorize these statistical
tocls [the fallowring hints aw sugzested on oar
side

1-Zensitivity : Tine positiveresswhich is
repeated barice inthe equation | 15 assorlated
with preserce of disease .

Z-Specificity Tme negativeress , wlich is
repeated tarice in the eqmation 15 assorlated
with shsence of the diseasa.

3-Positive predictve value : Al positives on
either side of the equation ,imay be conpared
writh s ensitivity] .

4 Negative pradictive vahie : A1l negatives on
either side of the equation, [maybe compared
with s pecificty ]

5 - Aecmuracy rate: This testtakes o
cotsideration only tue remalts | and it is the
otly ore as such. Likesrise it is the only test
that utilizes the[ Total ] as 2 derominator.
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Tahlne.l .Comparizon Between Statistical Took Ap phedtio U pper GIT

Endoscop ¥ Find ings versus those App Bed to Histology Findings .
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Tahle ne.2. Comparison Betweeen Siatistical Analysis Took Applied io
= Hpybri Diagnostic Tests in Five Studies .

Legend * reference, ™ sensitivity ¥+ specificity FH4*: positive predictise walue |
whkRE nezative predictive walwecwacyrate Stat=statistical |
UBT mrea breath test
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Table(3): Ageand Sex Ditribution of the Examined Patients.

* By any mean .
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TahleMo 4 [M.Upper GIT Endoscopy Findings versus Histobgy Findings

Tp=true positive , Th =true negative Fp=~Ffalse positi e ,Fn=fake negative .
Gastritie : Tp=127 ,Tn=192-127=65 ,Fp =zer ,Fn =zero
Duodenal ksons :Tp=92,Tn=200-24=106 ,Fp=zero Fn =04-92=2

Oesophageallesions : Tp=67 ,Tn=200-67=133 Fp=zem Fn=67-52=15




Table Mo 5 : Comparison hetween Positive Tesisfir Hpybri D fignosis in the

Curent Study .

Lezerd : TpeToe podtive Tirtre negatrre Fy=Fal s posttive  FreF alae negative,

For histopathd ogy Ty=103, TrE200-103=97 Fy=0 Fre0

For wease teds

Fo mitae
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