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De las epidemias de colera a la crisis de los
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El desarrollo de la bioestadisticay la
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'Estadl’stica basica

Bioestadistica

Epidemiologia general

Epidemiologia clinica |

Clinica médica
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De las epidemias de colera...

GENERAL BOARD of HEALTH. [

PRECAUTIONS
AGAINST

CHOLERA.
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De las epidemias de colera...

“We know not/zing,- we axe at

sea in a w/u"céoool of ignozance 8
oﬁancet, 22 Getober 1853:393-4
(editorial)

Javier Llorca.
Epidemiologia



De las epidemias de colera...

- William Farr (1807 - 1883)
- Compiler of Statistics in the General Register Office
- Estadisticas vitales peridodicamente &
. Concepto de personas-tiempo el
- Concepto de ajuste de tasas

Javier Llorca.
Epidemiologia
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De las epidemias de colera...

“OB# sStudying the causes which ate injurious
and fatal to men in out countries and in ou
cities, statists will contribute to the temoval
of evils which shoxten human life and to the

improvement of the zace of men

William f arr

Javier Llorca.
Epidemiologia



De las epidemias de colera...

- William Farr (1807 - 1883)
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De las epidemias de colera...

- William Farr (1807 - 1883)
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De las epidemias de c8

- John Snow (1813 -

i

-'F
: ier Llorca.
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De las epidemias de colera...

. John Snow (1813 - 1858)
- Epidemia de cblera en Londres, 1854

Company Number of | Deaths from

Deaths /
10000

houses cholera
Southwark 40046 1263
and Vauxhall
Lambeth 26107 98
Rest of 250423 1422
London

houses
315

37
59

a.
Epidemiologia
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De las epidemias de colera...

. John Snow (1813 - 1858)
- Epidemia de cdlera en Londres, 1854

PURFLE.. The aroa i whick the prges of both

Javier Llorca.
Epidemiologia
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De las epidemias de colera...

- John Snow (1813 - 1858)

| ¥ YN

g —

Javier Llorca.
Epidemiologia
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George Cruickshank's depiction of the portion of the River Thames from which the Southwark Water Works drew its supply, circa 1830.
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De las epidemias de colera...

- William Farr (1807 - 1883)
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100 -

1849 Mortality rate for cholera

per 10,000
S 8 8 8
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Historia de la epidemiologia

Anos Paradigma |Medidas
preventivas

hasta 1850
1850 - 1950
1950 -

Estadisticas Miasmas
sanitarias

Enfermedades Teoria de
infecciosas gérmenes

Enfermedades Caja negra
cronicas

Drenaje,
saneamiento

Vacunas,
aislamiento,
cuarentena

Modificar el
estilo de vida,
el agente o el
ambiente

Javier Llorca.
Epidemiologia



Historia de la epidemiologia:
Estadisticas sanitarias (hasta 1850)
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- John Graunt (1620 - 1674)
« Natural and Political Observations made
upon the Bills of Mortality (1662)
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Historia de la epidemiologia:
Estadisticas sanitarias (hasta 1850)

“Wece it possible to xepresent those times exactly to
those that did not see them, and Qive the xeadet due
ideas of the horrox that everywhete presented itself, it
must make just impreessions upon theit minds and fill
them with sutpeise.”

Janiel _Defoe. g joutnal of the plague yeat
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Javier Llorca.
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Historia de la epidemiologia:
Estadisticas sanitarias (hasta 1850)

- James Lind (1716 - 1794)
- Médico de la Armada (HMS Salisbury)
- Tratamiento del escorbuto
- Un cuarto de sidra
- 25 gotas de elixir de vitriolo
- 6 cucharadas de vinagre
- Media pinta de agua de mar
« 2 naranjasy 1 limoén

- Pasta con especias + agua de cebada

Javier Llorca.
Epidemiologia
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Historia de la epidemiologia:
Estadisticas sanitarias (hasta 1850)

- Daniel Bernoulli (1700-1782)

T simply wish that, in a matter which so closely
concerns the wellbeing of the human race, no deci-
sion shall be made without all the knowledge which
a little analysis and calculation can provide’

Daniel Bernoulli 1760.

Javier Llorca.
Epidemiologia
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Survivors Not having Having Catching Dying of Total Deaths from
Age in according to had had smallpox  smallpox  smallpox other diseases
years M. Halley smal lpox smallpox each year each year deaths each year

0 1,300 1,300 0
1 1,000 896 104 137 17.1 17.1 283
2 855 685 170 9 124 295 133
3 798 571 227 78 9.7 3922 47
4 760 485 275 66 8.3 475 30
5 732 416 316 56 7.0 545 21
6 710 359 351 48 6.0 605 16
7 692 311 381 12 5.2 657 128
8 680 272 408 36 45 702 75
9 670 237 433 32 40 742 6
10 661 208 453 28 35 777 55
11 653 182 471 24.4 3.0 807 5
12 646 160 486 214 27 834 43
13 640 140 500 18.7 23 857 37
14 634 123 511 16.6 2.1 87.8 39
15 628 108 520 14.4 1.8 89.6 42
16 622 94 528 12.6 1.6 912 44
17 616 83 533 11.0 14 926 46
18 610 72 538 9.7 1.2 938 48
19 604 63 541 8.4 1.0 948 5
20 598 56 542 7.4 0.9 957 5.1
21 592 185 543 6.5 0.8 96.5 52
22 586 125 543 5.6 07 97.2 53
23 579 37 542 5.0 0.6 9738 64
24 572 324 540 44 05 983 65 orca.

s -logia



Table 2 uc
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Natural slate State without Difference
Ages by vears with smallpox smallpox or gain
0 1,300 1.300 0
1 1,000 1,017.1 17.1
2 855 881.8 26.8
3 798 8333 35.3
4 760 802.0 42.0
5 732 7798 47.8
6 710 7628 52.8
7 692 749.1 57.2
8 680 7409 60.9
9 670 7344 64.4
10 b6l 7284 67.4
11 653 7229 69.9
12 646 7182 722
13 640 741.1* 74.1
14 634 709.7 75.7
15 628 705.0 77.0
16 622 700.1 78.1
17 616 695.0 79.0
18 610 689.6 79.6
19 604 684.0 80.0
20 598 6782 80.2
21 592 6723 80.3
22 586 6663 80.3
23 579 659.0 80.0
24 572 6517 79.7 Javier Llorca.
25 565 6443 79.3

Epidemiologia



Historia de la epidemiologia:
Estadisticas sanitarias (hasta 1850)

- Edwin Chadwick (1800 - 1890)

- Hasta 1840:
- Pobreza nfermedadLlnestabilidad politica

- Promueve la Ley de Pobreza (1832)

Javier Llorca.
Epidemiologia
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Historia de la epidemiologia:
Estadisticas sanitarias (hasta 1850)

- Edwin Chadwick (1800 - 1890)

- Desde 1840:
- EnfermedadPobreza Llnestabilidad politica

« Publica An Inquiry into the Sanitary Condition of the
Labouring Population of Great Britain of 1842

- Promueve alcantarillado y recogida de basuras

Javier Llorca.
Epidemiologia
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Historia de la epidemiologia: SRR
Estadisticas sanitarias (hasta 1850)

‘dhat such disease, wherever its attacks axe frequent,
is always found in connection with the Io/t#.‘sical
circumstances above specified, and that whexe those
citcumstances ae temoved by d’cainage, propet

cleansing, better ventilation, and other means of @
diminib/zing atmosphetic impurity, the frequency and | |

intensity of such disease is abated: and where the

zemoval of the noxious agencies appears to be complete,
such disease almost en.ti‘te@ diba,opea'cb.

ofdwin. Chadwick

Javier Llorca.
Epidemiologia
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Historia de la epidemiologia:
Estadisticas sanitarias (hasta 1850)

- El Comité de Pobreza de la Asamblea Nacional propone la
contratacion de médicos por barrios

- El Comité de Salud de la Asamblea Nacional lo rechaza
« Guillotin (1738 - 1814)

Javier Llorca.
Epidemiologia
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Historia de la epidemiologia:
Estadisticas sanitarias (hasta 1850)

- Pierre Alexander Louis (1787-1872)

Resultados del sangrado con sanguijuelas para )
tratar neumonias (1835)

Sangrado: Dias Supervivientes

tras el inicio de
la neumonia
1-3 12 12
4-6 12 22
7-9 3 16

Javier Llorca.
Epidemiologia
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Historia de la epidemiologia:
Estadisticas sanitarias (hasta 1850)

“Q conceive that without the aid of statistics

n.ot/u'n.g like eal medical science is Ioobsible "

diérre Charles gitlexander fouis

Javier Llorca.
Epidemiologia
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Historia de la epidemiologia:
Estadisticas sanitarias (hasta 1850)

- Se empiezan a utilizar herramientas estadisticas en salud
publica

- Se toman medidas de saneamiento basandose en la teoria
de los miasmas

- La teoria era falsa pero...

- Las medidas fueron muy eficaces

Javier Llorca.
Epidemiologia
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Historia de la epidemiologia: SRR
Enfermedades infecciosas

. Ignacio Semmelweis (1818 - 1865)

Mortalidad en dos clinicas, 1833-1840

ZSe hacian Partos Muertes
autopS|as’?
71395 1.25
Si 28429 1509 5.30

Javier Llorca.
Epidemiologia
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UC

Historia de la epidemiologia: SRR
Enfermedades infecciosas

. Ignacio Semmelweis (1818 - 1865)

Mortalidad en dos clinicas, 1847-1858

| Patos | Muertes | %

Clinica 1 20042 1989 6.56
(estudiantes de
medicina)

Clinica 2 17791 691 3.38
(estudiantes de
matrona)

Javier Llorca.
Epidemiologia
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Historia de la epidemiologia: SRR
Enfermedades infecciosas

. Ignacio Semmelweis (1818 - 1865)

Mortalidad en dos clinicas, 1847-1858
Después de introducir el lavado de manos con solucion de lejia

| Patos | Muertes | %

Clinica 1 47938 1712 3.57
(estudiantes de
medicina)

Clinica 2 40770 1248 3.06
(estudiantes de
matrona)

Javier Llorca.
Epidemiologia



Historia de la epidemiologia:
Enfermedades infecciosas

- Ignacio Semmelweis (1818 - 1865)
20

Puerperal fever,
Yearly mortality rates

15 A

i / \ ::irst c:ni:: |

I econd clinic /
10

-/ —
5 | /\

-

: \ .

0 | I T
1841 1842 1843 1844 1 84.'5 ) 1 846
avier Llorca.

Percent of patients
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Historia de la epidemiologia:
Enfermedades infecciosas

- Ignacio Semmelweis (1818 - 1865)

35
Puerperal fever

30 ﬂ Monthly mortality rates 1841-1849
25 \
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Historia de la epidemiologia:
Enfermedades infecciosas

- Ignacio Semmelweis (1818 - 1865)

20 -
- Puerperal fever
—Wien ma'&rnm clinic Mﬂl"tﬂlity lﬂ'lES 1?34"1345
¥ — Dublin maternity hospital
15
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H 1823 - Onset of pathological anatomy
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Epidemiologia



Historia de la epidemiologia:
Enfermedades infecciosas

- Busqueda del agente por medios de laboratorio
- UNICAUSALIDAD
.- DESAPARECE EL GRUPO DE COMPARACION
- Estudios a corto plazo
- Medidas de prevencion:
- Vacunas
- Aislamiento
- Cuarentena
 Antibioticos (mas tarde)

Javier Llorca.
Epidemiologia
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Enfermedades cronicas
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Historia de la epidemiologia: PR
Enfermedades cronicas

600
— Men

|
- == Women I
|
|

500
Lawlor et al. BMJ 2001

400

300

-----

Coronary heart disease mortality per 100 000 population

XD 0 R > O A D > D
SEESHES RS gl a3 *35@ SRS, \"5@
Year

Fig 1 Secular trends in age standardised mortality per 100 000
population from coronary heart disease for men and women,
1921-98, England and Wales
Javier Llorca.
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Historia de la epidemiologia:
Enfermedades cronicas

. Estudio Framingham

5209 voluntarios sanos

Reclutados en 1948

Se miden sus condiciones
basales

Se siguen para ver Si
desarrollan o0 no un infarto

Pavier Llorca.
-pidemiologia



Historia de la epidemiologia:
Enfermedades cronicas

- Estudio Framingham
- Mas de 1000 articulos publicados
- Esta en su tercera generacion

- Casi todo lo que sabemos sobre la relacion del infarto
con:

- Tabaco

- Colesterol (bueno y el malo)
- Obesidad

 Hipertension

Javier Llorca.
Epidemiologia
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Historia de la epidemiologia:

Enfermed TaBLE 4. Multivariable-Adjusted Relative Risks for CHD According to
TC Categories

Men Women
- Estudio F Relative Risk ~ 95% CI  Relative Risk  95% Cl
Age,y 1.05% 1.04-1.06 1.04% 1.03-1.06
Blood pressure
Normal (including optimal) 1.00 Referent 1.00 Referent
High normal 1.31 0.98-1.76 1.30 0.86-1.98
Hypertension stage | 1.671 1.28-2.18 1.731 1.19-2.52
Hypertension stage II-IV 1.84% 1.37-2.49 212t 1.42-3.17
Cigarette use (y/n) 1.68% 1.37-2.06 1.471 1.12-1.94
Diabetes (y/n) 1.50* 1.06-2.13 1.771 1.16-2.69
TC, mg/dL
<200 1.00 Referent 1.00 Referent
200-239 1.31* 1.01-1.68 1.51* 1.01-2.24
=240 1.90% 1.47-2.47 1.72t 1.15-2.56
HDL-C, mg/dL
<35 1.47t 1.16-1.86 2.021 1.29-3.15
35-59 1.00 Referent 1.00 Referent
=60 0.56t 0.37-0.83 0.581 0.43-0.79
The multivariate models were performed separately for men and women. Each model included lorca.
simultaneously all variables listed in the table. All analyses used categorical variables. ologia

*.01<<P<.05, 1.001<<P<.01, £P<.001.
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Historia de la epidemiologia:
Enfermedades cronicas

Estudio Framingham

E!‘" FRAMINGHAM RISK SCORE to predict 10 year ABSOLUTE RISK of CHD EVENT %
.J ST ALBANS & HEMEL HEMPSTEAD NHS TRUST : CARDIOLOGY DEPARTMENT

This risk assassment anly applies o assessment for PRIMARY PREVENTION of CHD, in people who do not have evidence of established vascular disease.
Patiants wha already have evidence of vascular disease usually have a >20% risk of further events of over 10 years, and require vigorous SECONDARY PREVENTION
People with a Famity History of premature vascular disease are at higher risk than predicted; Southem Europeans and some Asians may hawe a lower risk in relation to standard risk factors.

STEP 1: Add scores by sex for Age, Total Cholosterol, HDL-Cholesterci, BP, Diabetes and Smoking. (If HDL unknown, assume 1.1 in Males, 1.4 in Females)

Age Total Cholesterol HDL Cholesterol Systolic BF Diastolic BP Diabetes | M | F Smoking | M

M| F M|F , 80-84 Ne 0|0 No ojo
034 |-1]-8 <4d 3|2 Yos in Yas 2|2
3839 |0 [-4 41-564 |00 0.8 -1.18
w44 1|0 52-82 |11 147 -1.29
4649 | 2| 3 B3-74 |2|1|| 1.30-188
50-54 a|s =1.58
5558 | 417 Categorisation of 10 year Risk
o84 | 5|8 of CHD Event
6589 |8 | 8 Very Low risk = 10%
TO-T4 | T | B Low risk < 15%

Modarate risk 15-20%
yatolic and Diastolic BP fall into dll'hfm‘t cﬂmﬂn
use score from higher category

Total Score <2 | A 0 1 2 3 4 & L] T 8
10 yoar Risk: Male %] 3| M| %] B% | TR | B% | 10% ) 1% | 18% 25%, i 3Th 1530 53% L53% 5%
10 yoar Risk: Fomale | <19 | 2% | 2% | 2% | 2% | % | 4% | 4% | 5% | 6% | ™% 2%

STEP3: Compare Predicted 10 year Absolute Risk with "Average™ and “Ideal” 10 year Risks, to give Relative Risks

Age 30-34 | 9539 | 4.4 | 45-49 | B0-54 | B5-58 | 0-6A | 668 | 70-74 [idear risk reprosents |
~Average” Malo ) % T 1% 4% 1% Total Cholesteral = 4.1 - 5.1
“ideal” Malo T % % % 3 Th 1% 14% HDL = 1.2 (Mals), 1.4 (Female}
“Avotsge” Fomals | <1% | <1% Th Bh % 7% 12 1% % 5P < 12080
“ideal” Female <1% % 2% T 5% T ) 3 5% [No Diabetes, Non Smoker

or trestment with & Statin i achieve a Total Chalesteral <5 andfor LDL cholesteral <3.2 .
with anti-hypentensives 1o achieve a BP <160/00 (ideally <140/50) ler Llorca_

from Wilson PWF, et @i Prediction of coronary heart disease using fisk factor categories. Circulation 1998;97.1837-47 Dv John Baylss em|0|0g|a




Historia de la epidemiologia:
Enfermedades cronicas

UC
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- SCORE

Medscapea

Systolic blood pressure

www.meds cape.com

Cholesteral mmol

150200 250 300
o

15% and over
10%-14%
5%—9%

3% —4%

2%

1%

< 1%

10-year risk of
fatal CVD in

populations at
low CVD risk

Javier Llorca.
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Historia de la epidemiologia:
Enfermedades cronicas

. Cohorte de médicos britanicos

|40701 meédicos

Reclutados en 1951

Se averigua si fuman o no,
y cuanto

Se siguen para conocer la
causa de la muerte

Pavier Llorca.
-pidemiologia



Historia de la epidemiologia:
Enfermedades cronicas

- Cohorte de médicos britanicos
« Richard Doll (1912 - 2005) y Austin Bradford Hill
- Resultados hasta 2004

- Primer estudio de seguimiento que establecio la
relacion entre tabaco y cancer de pulmon

Javier Llorca.
Epidemiologia
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TABLE IV .—Srandardized Death Rate Per Annum Per 1,000 Men
Aged 35 Years and Above in Relation to the Most Recent
Amount of Tobacco Smoked

Death Rates of

No. of | Death ; Death
Men Smoking a

Deaths | Rates ' Rate

Cause of Death Recor- lof Non- Daily Average of of Al

ded |smokersl |, _ 155 |25 4 Men

Lung cancer 16% 0-00 0-48 067 | 1-14 0-66

Otheg cancers ... .. 92 2-32 1-41 1-50 1-:91 1:65
Respiratory disease (other

than cancer) .. .. 54 0-86 0-88 1-01 0-77 0-G4

Coronary thrombosis 235 3-89 3.91 4-71 5-15 427
Other cardiovascular

diseases 126%* 2-23 2-07 1-58 2-78 2-14

Other diseases 247 4.27 4-67 3-91 4:-52 4-36

All causes 789 13-61 13-42 ! 13.38 | 16-30 | 14-00

* 1 case in which lung cancer was recorded as a contributory but not a
direct cause of death has been entered in both groups,

lorca.
Epidemiologia
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BRITISH MEDICAL JOURNAL

LONDON SATURDAY JUNE 26 1954

THE MORTALITY OF DOCTORS IN RELATION
TO THEIR SMOKING HABITS
A PRELIMINARY REPORT

RICHARD DOLL, M.D., M.R.CP.
Member of the Statistical Reseatch Unit of the Medical Research Council

AND

A. BRADFORD HILL, C.B.E., F.RS.

Professor of Medical Statistics, London School of Hygiene and Tropical Medicine ; Honorary Director of the Statistical
Research Unit of the Medical Research Council

Javier Llorca.
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Cite this article as: BMJ, doi:10.1136/bm|.38142.554479 AE (published 22 June 2004)

Papers

Mortality in relation to smoking: 50 years’ observations on male
British doctors

Richard Doll, Richard Peto, Jillian Boreham, Isabelle Sutherland

Javier Llorca.
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Fig 1 Survival from age 60 for continuing cigarette smokers and lifelong

non-smokers among UK male doctors born 1851-1899 (median 1889) and
1900-1930 (median 1915), with percentages alive at each decade of age
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Doctors born 1900-1930
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(Cigarette smokers
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Percentage survival Fom age 35
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Fig 3 Survival from age 35 for continuing cigarette smokers and lifelong
non-smokers among UK male doctors born 1900-1930, with percentages alive at
each decade of age
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Stopping smoking at age 25-34 Stopping smoking at age 45-54
& 100 ® 100 — , _
‘!aj, Stopped smoking § i Stopped smoking
E
g 80 S 80
= i = Cigarette smokers
% 80 Cigarette smokers < 80 : . k
= Non-smokers @ ! Of-SMOKETS
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= % {
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% Non-smokers % : Non-smokers
E% 40 g% 40 i
£ = 5
§ 2 S i
0 0 !
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Fig 4 Effects on survival of stopping smoking cigarettes at age 25-34 (effect
from age 35), age 35-44 (effect from age 40), age 45-54 (effect from age 50,
and age 55-64 (effect from age 60)
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Enfermedades cronicas

- Ancel Keys (1904-2004)

w
}
ik
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Enfermedades cronicas

- Seven Countries Study

12763 varones, 40-59 anos

Reclutados en 1956

EE.UU., Finlandia, Holanda,
ltalia, Yugoslavia, Grecia, Japon

Se siguen para ver Si
desarrollan o no un infarto

Pavier Llorca.
-pidemiologia
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 Proyecto SUN

21302 participantes (cohorte
abierta)

Reclutamiento iniciado en

1999

Un cuestionario cada 2 anos

Cohorte multipropodsito

Pavier Llorca.
-pidemiologia
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Historia de la epidemiologia:
Enfermedades cronicas

- Estudio de cohortes:
- Se muestrea a partir de la exposicion

- El efecto es una variable con distribucion binomial
- Si se tiene en cuenta el tiempo: distribucion de Poisson

Javier Llorca.
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Historia de la epidemiologia:
Enfermedades cronicas

. Estudios de casos y controles (1950)
- Morton Levin (1904 - 1995)

La proporcion de fumadores es
mayor en el grupo con cancer

1Se averigua si fumaban o no, y
cuanto

Reclutados desde 1938

236 casos con cancer de pulmoén
y 605 sin cancer

| avier Llorca.
-pidemiologia
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Historia de la epidemiologia:
Enfermedades cronicas

M.I.JLTI-CASD CONTROL - SPAIN

CONTROL COLON MAMA PROSTATA ESTOMAGO LEUCEMIA  TOTAL
Asturias 219 84 102 17 15 55 492
Barcelona 828 719 301 404 104 349 2705
Cantabria 253 144 135 163 24 26 745
Gipuzkoa 362 127 229 718
Granada 184 136 67 5 35 427
Huelva 104 49 49 92 13 307
Ledn 316 403 222 126 1067
Madrid 698 251 359 321 122 1751
Murcia 44 41 4 89
Navarra 274 125 228 59 686
Valencia 115 56 35 76 11 2 295
TOTAL 3397 2135 1660 1140 483 467 0282

Javier Llorca.
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Historia de la epidemiologia:
Enfermedades cronicas

- Estudios de casos y controles
- Se muestra de dos poblaciones (enfermos y no enfermos)

- La distribucion de fondo es hipergeométrica

Javier Llorca.
Epidemiologia
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Enfermedades cronicas

- Ensayo clinico (1948)
. Austin Bradford Hill (1897 - 1991)

| 107 enfermos de tuberculosis que no
podian recibir otro tratamiento

S

.__‘._,.\_._E’ |
=3 d ; \i

W

‘Reolutados en 1947

‘Se distribuyen al azar en dos grupos

55 reciben estreptomicina y 52 hacen reposo en
hacen reposo en cama cama

Javier Llorca.
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- Ensayo clinico

TasLE 11.—Assessment of Radiological Appearance at Six Months as
Compared with Appearance on Admission

Radiological Assessment Streptomycin Group Control Group
Considzrabls improvement .. 28 51%, 4 32/;
Moderate or slight improvement 10 18%, 13 25%
No material change . . 2 4%, 3 6%
Moderate or slight deterioratio 5 9% 12 23:/,
Considerable deterioration .. 6 11% 6 11%
Deaths - .. .- - 4 7% 14 27%

Total .. .. 55 100% 52 100%

Javier Llorca.
Epidemiologia



UC

Historia de la epidemiologia: SRR
Enfermedades cronicas

‘;Befote deducing causation’ and taking action we
shall not in.va.'ciabg{ have to sit atound awaiting the
zesults of the xesearch. g he whole chain may have
to be unraveled ox a few links may suffice. QU will

de/)en.d upon citcumstances. ”

Ftustin B. dftill

Javier Llorca.
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Enfermedades cronicas

- Estudio Predimed

2487: dieta
mediterranea +

7232 varones aceite de oliva
(55-80) o
mujeres (60- 2396: dieta
80), sin W\ ar mediterranea +

¢Muerte de causa
cardiovascular?

¢Muerte de causa

rdiov lar?
enfermedad frutos secos cardiovascula
cardiovascular

pPero con riesgo
alto 2349: grupo

control: dieta
baja en grasas

¢Muerte de causa
cardiovascular?

Javier Llorca.
Epidemiologia



Historia de la epidemiologia:
Enfermedades cronicas

- Estudios largos

- No se busca un agente sino varios factores que influyan en
la aparicion de la enfermedad (factores de riesgo)

- Medidas de prevencion:

« Cambios de estilo de vida
- Eliminar el agente (p.e.: tabaco, asbesto)
« Cambios en el ambiente

Javier Llorca.
Epidemiologia
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Herramientas estadisticas en la Epi de hoy

- Efecto binario (si / no): regresion logistica

Inﬁ: o+ PiX + DX, + PyX

Javier Llorca.
Epidemiologia



Herramientas estadisticas en la Epi de hoy

- Efecto binario (si / no): regresion logistica

4 .6 .8
! ! !

H
©
Probabilidad de muerte

2
!

60

80
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Herramientas estadisticas en la Epi de hoy

- Regresion de Poisson:

- Variable dependiente:
- Numero de casos de infarto en un ano
- Numero de infecciones en cada colegio

- Numero de desintegraciones por hora en una masa
radioactiva

In(Y) — In(N) "‘:lel "‘:Bzxz +,33X3

N = n° de habitantes, n° de alumnos, n° de atomos

Javier Llorca.
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Herramientas estadisticas en la Epi de hoy

- Regresion de Cox:
- Variable dependiente:
- Tiempo hasta la muerte
- Tiempo hasta el primer infarto
- Tiempo hasta aprobar epidemiologia

IN(4,) = a+ X, + B,X, + X,

A, = tasa instantanea de...(enfermar/morir/...) en el tiempo t

Javier Llorca.
Epidemiologia
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Herramientas estadisticas en la Epi de hoy

Efficacy and safety of sunitinib in patients with advanced 2 @
gastrointestinal stromal tumour after failure of imatinib:
a randomised controlled trial

George D Demetri, Allan T van Oosterom, Christopher R Garrett, Martin E Blackstein, Manisha H Shah, Jaap Verweij, Grant McArthur, lan R Judson,
Michael C Heinrich, Jeffrey A Morgan, Jayesh Desai, Christopher D Fletcher, Suzanne George, Carlo L Bello, Xin Huang, Charles M Baum,

Paolo G Casali

Lancet 2006; 368: 1329-38

Javier Llorca.
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100 = e
= Sunitinib (n=207)
z 90 - median 27-3 weeks
S 80 - ===p==.  Placebo (n=105)
= median 6-4 weeks
_‘8" 70— HR=0-33
o 95% Cl (0-23-0-47
£ 60 _ ( )
O p<0-0001
A
o -
S., 50 ,‘"‘z
® 40—
5
o}
£ 30—
2
_é 20—
@ L 4
E 10 rr———
—
0 I I I I | | | | |
0 6 12 18 24 30 36 42 48
Time (weeks)
Number at risk
Sunitinib 207 106 67 53 34 18 5 1 0
Placebo 105 36 9 2 1 0 0 0 0

Figure 2: Kaplan-Meier estimates of time to tumour progression
Results represent central radiology assessment of ITT population.
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¢Para qué sirve la epidemiologia?

- Valorar los métodos diagnosticos

Randomised prostate cancer screening trial: 20 yearfollow?up

Sandblom et al. BMJ (2011)

1.0
— Screened

- == Controls

@ 0.8
@
2
-]
= 0.6
=
=
(% ]
0.4
0.2 r
0
0 5 10 15 20 25
. Survival time (years)
Men at risk:
Screened 81 68 50 20
Controls 275 216 135 72

Fig 2| Kaplan-Meier curves of overall survival for men
diagnosed with prostate cancer in control group (n=292) and
screened group (n=85). Log rank test P=0.14

Javier Llorca.
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¢Para qué sirve la epidemiologia?

- Valorar los métodos de tratamiento

Ticagrelor versus clopidogrel in patients with acute . . .
coronary syndromes intended for non-invasive . Non-invasive Invasive
management: substudy from prospective randomised  licagrelor -
PLATelet inhibition and patient Outcomes (PLATO) Clopidogrel - ——
trial

S

James et al. BMJ (2011)

All cause mortality (%

0 60 120 180 240 300 360

Ma at rick Days after randomisation

Javier Llorca.
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¢Para qué sirve la epidemiologia?
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- Valorar los métodos de tratamiento

Antidepressant use and risk of adverse outcomes in
older people: population based cohort study

Coupland et al, BMJ (2011)

Amitriptyline (TCA)
Dosulepin (TCA)
Lofepramine (TCA)
Trazodone (TCA)
Citalopram (SSRI)
Escitalopram [S5RI)
Fluoxetine (SSRI)
Paroxetine (SSRI)
Sertraline (SSRI)
Mirtazapine (Other)
Venlafaxine (Other)

All cause mortality

08 1.0 1.2 1.4 1.6 1.8 2.0 2.2
Adjusted hazard ratio

Javier Llorca.
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¢Para qué sirve la epidemiologia?

- Conocer la historia natural de la enfermedad

CERVIX NORMAL
(100%)

80% 80%

11%

/\

CIN ALTO GRADO

CIN BAJO

G(?Q)E)O — CIN I1: (9,6%) CIN I1l: (6,4%)
(0]

INFECCION HPV

(80%)

CANCER
MICROINVASIVO

CANCER
TOTALMENTE ier Llorca.
0 . p
INVASIVO (2%) emiologia



¢Para qué sirve la epidemiologia?
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- Investigar los factores que influyen en el prondstico

Systemic Lupus Erythematosus in Northwestern Spain
A 20-Year Epidemiologic Study

e ———— ——~— _ __Genejal population
™
- TotalSLE
= o L‘_‘
= p=0.04
B )
=z °
=
(4]
=]
=T Ty
a V]

=5

. 5 10 15 <0 25

Years of follow-u
Jumber atrisk 0

141 110 24 13 1

Alonso et al, Medicine (2011)
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Problemas actuales

ESTADISTICA EN BIOMEDICINA:
UNA HERRAMIENTA PELIGROSA

M. Delgado, J. Llorca

Javier Llorca.
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Problemas actuales

. Confundir correlacion con causa

Larger digits look bigger!

(in “calculator font”)
W~
A
-

Number of segments in digit

Digit
Figure 1. Physical size of the digits 1-9
Javier Llorca.
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Problemas actuales

. Confundir correlacion con causa
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Problemas actuales

- Sesgo de confusion

Cancer de esofago

Javier Llorca.
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Problemas actuales

- Sesgo de confusion

Cancer de es6fago
N

Nivel socioecondmico

Javier Llorca.
Epidemiologia



UC

UNIVERSIDAD
DE CANTABRIA

Problemas actuales

. Sesgo de confusion

30
25
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10

Tasa bruta de mortalidad / 1000 habitantes

0_
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1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Afo
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Problemas actuales

- Sesgo de confusion
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Problemas actuales

- Sesgo de confusion
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Historia de la epidemiologia:
Estadisticas sanitarias (hasta 1850)

- William Farr (1807 - 1883)

120 -

8

1849 Mortality rate for cholera

per 10,000
S 8 8 8
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under20 20-39 4059 6079 8099 100-120

Elevation - ft
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Problemas actuales

- Sesgo de confusion

Altura 4 Colera
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Problemas actuales

- Grandes masas de datos y test clasicos

Vol 445|22 February 2007|doi:10.1038/nature05616 nawoare

ARTICLES

A genome-wide association study
identifies novel risk loci for type 2 diabetes

Javier Llorca.
Epidemiologia
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Problemas actuales paversoan

Type 2 diabetes mellitus results from the interaction of environmental factors with a combination of genetic variants, most of
which were hitherto unknown. A systematic search for these variants was recently made possible by the development of
high-density arrays that permit the genotyping of hundreds of thousands of polymorphisms. We tested 392,935
single-nucleotide polymorphisms in a French case-control cohort. Markers with the most significant difference in genotype
frequencies between cases of type 2 diabetes and controls were fast-tracked for testing in a second cohort. This identified
four loci containing variants that confer type 2 diabetes risk, in addition to confirming the known association with the TCF7L2
gene. These lociinclude a non-synonymous polymorphism in the zinc transporter SLC30A8, which is expressed exclusively in
insulin-producing [-cells, and two linkage disequilibrium blocks that contain genes potentially involved in -cell
development or function (IDE-KIF11-HHEX and EXT2-ALX4). These associations explain a substantial portion of disease risk
and constitute proof of principle for the genome-wide approach to the elucidation of complex genetic traits.

Javier Llorca.
Epidemiologia



Problemas actuales
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UNIVERSIDAD
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Table 1| Confirmed association results

SMNP Chromosome Position Risk  Major MAF  MAF Odds ratio Odds ratio Mearest
(nuclectides) allele  allele (case) (ctrl) (het) (hom) gene

rs7903146 10 114,748,339 T C 0.406 0.293 165*+019 277 +050 TCF7LZ
rs13266634 8 118,253,964 C C 0.254 0.301 1.18+025 1.53 £0.31 5LC30A8
rs1111875 10 04,452 862 G G 0.358 0.402 1.19+019 1.44 +£0.24 HHEX
rs/923837 10 04,471,897 € G 0335 0377 122+021 145=*+025 HHEX
rs/7480010 11 42,203,254 G A 0.336 0.301 1.14+013 1.40 +0.25 LOC387761
rs3740878 11 44,214,378 A A 0.240 0,272 1.26+029 1.46 £0.33 EXTZ
rs11037909 11 44,212,190 T T 0.240 0271 127*+030 147 *+033 EXTZ
rs1113132 11 44,209,979 C C 0.237 0.267 115*+027 136*031 EXTZ

Javier Llorca.
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Problemas actuales

- Participar en el diseno

‘do call in the statistician afte’c the expetiment i
done may be no more than a.Aking him to pe’cfo’cm

a post-mortem examination: he may be able to Say
what the expetiment died of. ”

Ronald Fisher (1890-1962)

Javier Llorca.
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Problemas actuales

« Informar parcialmente de los valores de p:

<0 p = 0,047 p = 0,003
p= 0,053 p=0,648

Javier Llorca.
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Problemas actuales

- Confundir significacion estadistica con significacion
clinica.

Descenso en la TA: 20 mmHg Descenso enila TA: 2'mmHlg

p = 0,065 p = 0,002

Javier Llorca.
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Problemas actuales

- Confundir el valor de p con la medida del efecto

Descenso en Ia

muestral

Javier Llorca.
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Problemas actuales

- No informar del numero de sujetos en cada grupo.

. Informar de los porcentajes pero no del numero absoluto.

“50% de los varones mayores de 75 anos tratados con
placebo sufrieron un reinfarto.”

“10 de los 20 varones mayores de 75 anos tratados
con placebo sufrieron un reinfarto.”

“2 de los 4 varones mayores de 75 anos tratados con
placebo sufrieron un reinfarto.”

Javier Llorca.
Epidemiologia



Problemas actuales

“Como tengo el manual del ecocardiégrafo
puedo hacer cardiologia.”
“Como tengo el manual del SPSS
puedo hacer estadistica.”

Javier Llorca.
Epidemiologia



Problemas actuales

- Utilizar varias mediciones del mismo paciente como si
fueran independientes.

La mayoria de las técnicas estadisticas

habituales requieren observaciones
Independientes

Javier Llorca.
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Problemas actuales

- Analisis de subgrupos

La aleatorizacion se diseno para todo el grupo

La forma de identificar los subgrupos y de
analizarlos debe estar definida en el diseno

|

Evitar los analisis post hoc

Javier Llorca.
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Problemas actuales
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Problemas actuales
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Problemas actuales
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Problemas actuales

Fraud in clinical trials

Detecting it and preventing it
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Problemas actuales
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Figure 2. Near-perfect attendance on scheduled visit date raises concern regarding one study site. Based on Table IV data from Buyse et al.®
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Problemas actuales

TIRA COMICA HOMEOPATICA

HEEE

DILUIDA UN MILLON DE VECES CON PIXELES EN BLANCO
PARA INCREMENTAR LA HILARIDAD

Javier Llorca.
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Analisis intermedios (interim analyses)
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JAMA

Gastrointestinal Toxicity With Celecoxib vs Nonsteroidal
Anti-inflammatory Drugs for Osteoarthritis and

Rheumatoid Arthritis: The CLASS Study: A Randomized
Controlled Trial

Fred E. Silverstein; Gerald Faich; Jay L. Goldstein; et al.
JAMA. 2000;284(10):1247-1255 (doi:10.1001/jama.284.10.1247)

Javier Llorca.
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Analisis intermedios (interim analyses)

Figure 2. Annualized Incidence of Upper
Gastrointestinal Tract Ulcer Complications
Alone and With Symptomatic
Gastroduodenal Ulcers

. O Celecoxib
All Patients B NSADs
6_
o 54
e P=.02
8
s 4 49/1384
o
2 3
= P=.09
g . _— 30/1444
© 20/1384
£ 44 1144 l
0
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Analisis intermedios (interim analyses)

Saturday 1 June 2002

B

Are selective COX 2 inhibitors superior to
traditional non steroidal anti-inflammatory drugs?
Adequate analysis of the CLASS trial indicates that this may not be the case

Javier Llorca.

Epidemiologia
118



UC

UNIVERSIDAD
DE CANTABRIA

Analisis intermedios (/nterim analyses)

2 40
s P=0.02
S 35 [ celecoxib
8
< 30 ] NSAIDs

25

2.0

P=0.09

1.5

1.0

05

0 — —
Ulcer complications Ulcer complications
plus symptomatic ulcers
Annual rates extrapolated from 6 month follow up

e 40
s
T 35 [ Celecoxib
e
2 30 [ ] Diclofenac

25 [_] Ibuprofen

20

P=0.414 NS
15 1 1
10 P=0.640 NS
1 1
05
o, I | ]
Traditional definition Alternate definition
Crude rates of ulcer complications based on entire follow up

Fig 1 Main results according to published report (top) and
pre-specified protocol (bottom). Alternate definition of ulcer related
complications, pre-specified by the FDA, included more stringent .
criteria to address serious gastrointestinal bleeding. P values are Javier Llorca.
from log rank tests. Epidemiologia
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Analisis intermedios (interim analyses)
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Fig 2 Kaplan-Meier estimates for ulcer complications according to
traditional definition. Results are truncated after 12 months, no ulcer

complications occurred after this period. Adapted from Lu 2001.7
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Months of follow up
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Indice

C
C ) Fases en el desarrollo de la epidemiologia |
C Tipos de estudio |

Cﬁ“‘ Herramientas de calculo en la epidemiologia |

actual

C ¢ Para qué sirve la epidemiologia?

C _‘f‘J Nuestros problemas actuales

... hasta la crisis de los pepinos
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FIGURE 2

Reported STEC/VTEC and HUS cases, by date of onset of
diarrhoea’, Germany, May-June 2011 (n=2,694)

220, mmm STEC (n=2694)
2001 mmm HUS (n=720)

180 ]
160
140 1
120

100

Mumber of cases

T T T Trrrr =TT | LA e PRI LI s

012.05 09.05 16.05 23.05 30.05 ob.06
Onset of diarrhoea

ED: Emergency department; HUS: haemolytic uraemic syndrome;
STEC: Shiga toxin-producing Escherichia coli.

* Only cases with a notified date of onset since 1 May 2011.
Javier Llorca.
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Figure 2. Epidemiologic Curve of the Outbreak.Shown are the numbers of cases of the
hemolytic-uremic syndrome (HUS) and of Shiga-toxin-producing Escherichia coli (STEC)
gastroenteritis, according to sex. Only cases with a known date of onset are included
hore — 802 of 845 cases of the hemolytic-uremic syndrome and 2700 of 2971 cases of
Shiga-toxin-producing E. coli diarrhea.
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FIGURE 2
Cumulative incidence of HUS cases notified since
| May 2011, by age and sex, Germany (n=470)
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HUS: haemolytic uraemic syndrome.
Data as of 31 May 2011, 3 pm.
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Netherlands

North Rhine-

Czech Republic

Incidence per
100,000 population
[_]0.00
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UNIVERSIDAD
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Figure 1. Incidence of the Hemolytic-Uremic Syndrome According to County in
Germany.The incidence shown is per 100,000 population. A total of 845 cases were

detected in this outbreak. Cases are attributed to a particular county if that county was
the probable site of infection.
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Casos acumulados
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Muertes acumuladas
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- Estudio de casos y controles:
- 25 casos
- 81 controles emparejados por edad, sexo y residencia

Javier Llorca.
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Consumption of
each of the named food items was reported by around
90% of the cases in comparison to around 60% of the
controls, yielding odds ratios between around 4 and 7,
all statistically significant. Nevertheless it is possible
that another or an additional food item is the source of
infection.

Javier Llorca.
Epidemiologia



Table 1. Vegetables or Fruits Evaluated in a Case Control Study
in the German Ouitbreak.™

Food Item

Sprouts
Cucumbers
Apples

Peppers
Strawberries

Case Subjects Control Subjects

Exposed Exposed
no. ftotal no. (36)
6/24 (25) 7/80 (8)
22/25 (8%) S2/79 (66)
22/24 (92) 57/81 (70)
16/24 (67) 35/80 (44)
19/26 (73) 43/81 [53)

Matched Odds
Ratic

(5% <)

435 (1.05-18.)
3.53{0.96-129)
3.91 {086-17.7)
2.66 (0.90-79)
2.33 (0.90-6.0)

P Yalue

* P>0.10 for raw onions, tomatoes, leaf salad. asparagus, carrots, and basi.

Table 1. Yegetables or Fruits Evaluated in a Case-Control Study in the German

QOutbreak.
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Table 3. Relative Risk of Infection Associated with Sprouts and Other Raw Food Items

in Univariable Analysis.
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Figure 2. Trading Network Leading to the German Outbreak.The trading netvork for
the contaminated sprouts led from producer A in Lower Saxony (yellow circle) to 26

sprout distributors (black dots) and 41 identified outbreak clusters (red squares),

Javier Llorca.
Epidemiologia

established by combined back and forward tracine.



Posibles fuentes de error

- Tamano de muestra

- Sesgo de informacion

- Sesgo de confusion

- Sobrevalorar los resultados microbiol6gicos

Javier Llorca.
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Posibles fuentes de error

. Tamlafio de muestra

Error aleatorio

e

Error

Tamafo muestral
Javier Llorca.
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Posibles fuentes de error

- Sesgo de confusion
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Posibles fuentes de error

« Sobrevalorar los resultados microbioldgicos:
- Contaminacion cruzada
- Lotes contaminados / no contaminados

- Presencia de E. coli # fuente de transmision

Javier Llorca.
Epidemiologia



Table 1. Vegetables or Fruits Evaluated in a Case Control Study
in the German Ouitbreak.™

Food Item

Sprouts
Cucumbers
Apples

Peppers
Strawberries

Case Subjects Control Subjects

Exposed Exposed
no. ftotal no. (36)
6/24 (25) 7/80 (8)
22/25 (8%) S2/79 (66)
22/24 (92) 57/81 (70)
16/24 (67) 35/80 (44)
19/26 (73) 43/81 [53)

Matched Odds
Ratic

(5% <)

435 (1.05-18.)
3.53{0.96-129)
3.91 {086-17.7)
2.66 (0.90-79)
2.33 (0.90-6.0)

P Yalue

* P>0.10 for raw onions, tomatoes, leaf salad. asparagus, carrots, and basi.

Table 1. Yegetables or Fruits Evaluated in a Case-Control Study in the German

QOutbreak.
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Sesgo de informacion

 Se reinterrogd sobre el consumo de brotes:
- Varios casos cambiaron su informacion
« Ningln control cambi6

- GIGO (Garbage in, garbage out)

Javier Llorca.
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Retraso en la identificacion del brote

FIGURE 1

Data and information flow to and from the Robert Koch Institute during the period of enhanced surveillance, STEC/HUS
outbreak, Germany, spring 2011

International level (WHO, ECDC)
National level (other responsible authorities)
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ECDC: European Centre for Disease Prevention and Control; HUS: haemolytic uraemic syndrome; IfSG: German Protection against Infection Act;

STEC: Shiga toxin-producing Escherichia coli; WHO: World Health Organization. Epidem iologia
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Retraso en la identificacion del brote

FIGURE 1

Data and information flow to and from the Robert Koch Institute during the period of enhanced surveillance, STEC/HUS
outbreak, Germany, spring 2011

International level (WHO, ECDC)
National level (other responsible authorities)
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electronically
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up to 16 days.
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ECDC: European Centre for Disease Prevention and Control; HUS: haemolytic uraemic syndrome; IfSG: German Protection against Infection Act;

STEC: Shiga toxin-producing Escherichia coli; WHO: World Health Organization. Epidem iologia
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Retraso en la identificacion del brote

FIGURE 4

Date of notification of HUS cases to local health authority
in relation to date of reception at Robert Koch Institute,
Germany, May-June 2011
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HUS: haemaolytic uraemic syndrome; PH: public holiday; STEC:
Shiga toxin-producing Escherichia coll; WE: weekend.

Weekends and public holidays in bold; the x- and y-axis
additionally show the number of reports received.

The size of the circle is equivalent to the number of cases
(examples for 1, 10 and 20 cases shown in the legend).
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Resumen

"d he statistician, however mathematical, has
no magic spell which frees opame Nature to

teeat him differently from other men. §he
alwags answe' ttut/zfulg the question you

ask hex, not the question you meant to ask but
the one you did ask.”

d/lajor Greenwood
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Resumen

"yet to calculate i» not in itAelf to an.aégze. ”

ofdgat Ftllan cPoe. Jhe cMurders in the
Rue dlo’cgae
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Death by water: John Snow and cholera in the XIXth century
(Stephanie J. Snow)

http://www.Imi.org.uk/Data/10/Docs/11/11Snow.pdf

John Snow: a historical giant in epidemiology (UCLA)
http://www.ph.ucla.edu/epi/snow.html

Framingham Heart Study
http://www.framinghamheartstudy.org/risk/index.htm|

Javier Llorca.
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MCC-Spain (Multi Caso Control - Spain)
http://mccspain.org/?g=es

Proyecto SUN
http://www.unav.es/departamento/preventiva/sun

Estudio PREDIMED
http://predimed.onmedic.net/

Javier Llorca.
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