Siostatistics for clinicians

Absence of evidence is not evidence of absence
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Chybéni dikazu neni dukazem jeho neexistence

Jan Bures

Current clinical medicine has been under the great
pressure of a tremendous amount of information. If
we do not want to accept “Ignorance is strength” (9),
we must cope with new disciplines like evidence-
based medicine (13), experts systems (8) and many
others. However, it may be surprising that these new
disciplines are not as new as one might think. The
principles of evidence-based medicine date back to
medieval China when the method of “kaozheng”
(practicing evidential research) was used during the
reign of Emperor Qianlong (1736 — 1796). In post-
revolutionary Paris (1794), the physician Pierre Louis
publicly rejected pronouncements by the authorities
at that time that venesection was good for the treat-
ment of cholera (based on his systematic observation
of patients) (13).

Our daily routine clinical practice needs valid infor-
mation about diagnosis, therapy, prognosis and pre-
vention. However, traditional sources of this infor-
mation may be inadequate because they are out of
date (textbooks), frequently wrong (experts), ineffec-
tive (didactic continuing medical education) or too
overwhelming in their volume and too variable in
their validity for practical clinical use (medical jour-
nals) (13). Some clinicians may feel dissociated
from, and intimidated by the ever-increasing empha-
sis on research (11).

Basic knowledge of (bio)statistics is important not
only for publication of medical papers and prepara-
tion of scientific theses but even more for one’s
capability of reading medical papers, for the ability
to obtain valid information and avoid bias and pit-
falls in interpretation (5,6,22). For instance, Chan et
al. (2) reviewed 102 trials (3,736 outcomes were

Soucasna klinickd medicina je pod mimoradnym
tlakem ohromného mnozstvi informaci. Pokud
nechceme akceptovat ,Nevédomost je sila“ (9), musi-
me zvladnout nové obory, jako jsou medicina zaloze-
na na dikazech (13), expertni systémy (8) a mnoho
dalSich. Muze vSak byt prekvapuijici, ze fada téchto
novych oborl neni az tak novych, jak by si ¢lovék
mohl myslet. Z&dklady mediciny zaloZzené na dukazech
je mozno najit jiz ve stfedovéké Cing, kde byla meto-
da ,kaozeng“ (provadéni prikazného zkoumani) uzi-
vana za vlady cisafe Cchien-lung (1736 — 1796).
V porevoluéni Francii (1794) |ékar Pierre Louis verejné
odmitl nazor tehdejSich autorit, Ze pousténi Zilou je
prospésné v lécbé cholery (na zakladé svého syste-
matického pozorovani pacientt) (13).

Nase kazdodenni rutinni klinickd praxe potrebuje
validni informace o diagnostice, 1é¢b&, progndze
a prevenci. AvSak tradi¢ni informacni zdroje mohou
byt nedostate¢né, protoze mohou byt zastaralé
(uebnice), nezfidka chybné (nazory expertu), neefek-
tivni (kurzy postgradualniho vzdélavani) nebo
nezvladnutelné pro svUj objem nebo proménlivou
validitu pro praktické klinické vyuziti (Iékarské ¢asopi-
sy) (13). Néktefi Iékari se mohou citit izolovani a odra-
zeni stale se zvysujicim dlrazem na vyzkum (11).

Zakladni znalost (bio)statistiky je vyznamna nejen
pro publikovani odbornych ¢lankt a pfipravu védec-
schopnost Cist Iékarské publikace, ziskat validni infor-
mace a vyvarovat se predpojatosti a chyb v interpre-
taci (5,6,22). Napriklad Chan et al. (2) analyzovali 102
studii (bylo identifikovano celkem 3736 zavéra). Polo-
vina zaveéru o ucinnosti a 65 % o skodlivosti bylo neu-
plnych. Celkem 86 % respondentl prizkumu (42/49)
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identified). Overall, 50 % of efficacy and 65 % of
harm outcomes per trial were incompletely reported.
Eighty-six percent of survey respondents (42/49)
denied the existence of unreported outcomes despi-
te clear evidence to the contrary (2). Swaen et al.
(21) reported 75 false positive studies out of 225
reviewed. Another recent survey (10) raises con-
cerns regarding inadequacies in the analysis and
reporting of epidemiological publications in main-
stream journals.

In current gastroenterology, a possible association
of Barrett’s oesophagus and colorectal cancer has
again been raised recently (14). One must ask whet-
her the colono-Barrett concept makes sense. Is
there some rational explanation for the relationship?
Why would Barrett’s oesophagus and colorectal
cancer occur together (15)? Accurate prevalence
studies rely on accurate recruitment of patients.
Subject selection bias occurs when patients are
unintentionally selected who have both Barrett’s
oesophagus and colorectal cancer or who have neit-
her Barrett’s oesophagus nor colon neoplasm. The
importance of such selection bias cannot be over-
emphasized, because the bias (although unintenti-
onal) can produce seriously misleading results. Stu-
dies are potentially subject to three types of selecti-
on bias: subject selection bias, spectrum bias and
Berkson’s fallacy (15). Berkson’s fallacy states that
the interplay of differential admission rates “from an
underlying population to a particular study group”
can result in an artificial association in the study
group (1). Another point is that the risk of oesopha-
geal adenocarcinoma in Barrett’s oesophagus may
be overestimated. Thus in patients with Barrett’s
oesophagus, colonoscopy to detect colorectal
tumours might be more rewarding than frequent
oesophagoscopy to detect oesophageal adenocar-
cinoma (15). Proof is a human concept and never
comes from a single piece of evidence or a statisti-
cal test. In any study, the possible explanations for
the result seen are: truth, bias, confounding, and
chance. Unfortunately, the concepts around biosta-
tistics are frequently confusing for clinicians (12).

For all those reasons mentioned above, it is quite
mandatory to have a fundamental knowledge in
biostatistics. That is why the editorial board of this
Journal considered this topic so important as to
merit asking Professor Stransky to prepare basic
postgraduate education in this field. Since late

odmitlo neuplnost zavérl svych praci, prestoze opak
byl zfejmy (2). Swaen et al. (21) zjistili 75 faleSné pozi-
tivnich studii z celkového poctu 225 posuzovanych.
Jina prace z nedavné doby (10) upozornila na nedo-
statky v analyzach a zavérech epidemiologickych
publikaci v hlavnich odbornych €asopisech.

V soulasné gastroenterologii se znovu objevila
otazka mozného vztahu Barrettova jicnu a kolorektal-
niho karcinomu (14). V této souvislosti si musime pre-
dev3im poloZit otdzku, zda ma kolo-Barrettova kon-
cepce vlbec néjaky smysl. Existuje néjaké racionalni
vysvétleni pro takovyto vztah? Pro¢ by se Barrettav
jicen a kolorektalni karcinom mély vyskytovat spolec-
né? Studie urCujici pfesnou prevalenci se spoléhaji na
presny nabor pacientl. Zavadeéjici chyby pfi vybéru
osob se mohou vyskytnout, pokud jsou nemocni bez-
déc¢né vybirani jako ti, ktefi maji sou¢asné Barrettiv
jicen a kolorektalni karcinom a ktefi nemaji ani jedno
z téchto onemocnéni. Vyznam takovychto zavadeéji-
cich chyb pfi vybéru mlze byt nedocenitelny, protoze
mohou zpusobit (byt neumysing) zavazné fale$né
zavéry. Studie jsou potencialné vystaveny tfem typim
zavadséjicich chyb pfi vybéru osob: uskali viastniho
vybéru osob, faleSna zkresleni ve spektru selektova-
nych pacientt a tzv. Berksontv klam (15). Berkson(v
klam znamena@, Ze souhrou ndhodnych okolnosti roz-
dilnymi vstupnimi pocty ,ze zékladni populace do
konkrétni zkoumané sestavy“ se mohou ve studované
skupiné zjistit arteficialni souvislosti (ve skute¢nosti
neexistujici) (1). Jinou otazkou je, zda neni riziko vzni-
ku adenokarcinomu u Barrettova jicnu nadhodnoce-
no. V tom pfipadé by u Barrettova jicnu mohla byt
koloskopie k odhaleni kolorektalniho karcinomu pro
skopii k odhaleni adenokarcinomu jicnu (15). Dlkaz je
ve védeckém slova smyslu koncepci, kterda nevychazi
z jednotlivého dokladu nebo statistického testu.
V kazdé studii jsou mozna nasledujici vysvétleni pro
ziskané vysledky: skutecnost (truth; pravdivy prikaz),
faleSna zavadgjici chyba (bias; zkresleni ménici vysled-
ky), nepfima asociace (confounding; ,tfeti faktor;
jedna nebo vice proménnych jsou spojeny jak se zkou-
manym znakem, tak vysledkem, a mohou tim ovlivnit
zavéry studie) a nahoda (chance; ndhodna promeénli-
vost mize vést k nespravnym zavérim). Nanestésti
biostatistické pojmy jsou pro kliniky &asto matouci (12).

Ze vSech vySe uvedenych divodu je zcela nezbytné
osvojit si zakladni znalosti v biostatistice. Redakcni
rada tohoto Casopisu povazovala tuto otazku za nato-



2004, four parts have been published (16-19). In this
issue of the Journal, the Stransky series culminates
with its last part on non-parametric statistics (20). Of
course, this series serves merely as an introduction
(propaedeutics) to problems, as a starting point for
further detailed studies of textbooks of biostatistics
(Havranek in Czech - ref. 7, and Feinstein in English
— ref. 3,4) and/or manuals for statistics software.
Since the first part was published we have received
very positive feedback response from several rea-
ders of the Journal, it was really badly needed. The
major advantage of Pravoslav Stransky is the fact
that he is both an expert in medical statistics (pro-
fessor of biophysics) and a clinician (former inter-
nist). He is able to explain theoretical issues giving
quite practical and easily understandable examples.
One is not discouraged from tedious and wordy
books, Professor Stransky has whetted clinicians’
appetite for implementing (bio)statistics into their
daily menu.
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Editorial. Biostatistics for clinicians
Biostatistika pro kliniky

lik vyznamnou, Ze pozadala prof. Stranského, aby pfi-
pravil zékladni kurz postgradudlniho vzdélavani v této
oblasti. Od konce roku 2004 byly uverejnény ¢tyri Easti
(16-19). V tomto Cisle serial ¢lankl prof. Stranského
konci poslednim tématem — neparametrickou statisti-
kou (20). Je samoziejmé, ze tento seridl slouzi pouze
jako Uvod do problematiky (propedeutika), jako odra-
zovy mustek pro podrobngjsi studium u€ebnic biosta-
tistiky (v Cestiné — ref. 7 nebo v angli¢tingé — ref. 3,4)
anebo pfirucek statistickych pocitacovych programda.
Od uvefejnéni prvni ¢asti serialu jsme obdrzeli velmi
pozitivni ohlasy od fady ¢tenarll Casopisu, je to téma,
které citelné chybélo. Velkou vyhodou prof. Stranské-
ho je skute€nost, Ze je jak na slovo vzatym odbornikem
v biostatistice (profesor biofyziky), tak i klinikem (dfivéj-
§i internista). Je schopen vysvétlit teoretické otazky
a déat praktické, snadno srozumitelné pfiklady. Ctenar
tak neni odrazen od suchoparnych, rozvlaénych knih.
Prof. Stransky podnitil zajem klinikd, aby zaradili
(bio)statistiku do svého kazdodenniho uvazovani.
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