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Salud

Generalidades

— Sistema linfatico

» Vasos linfaticos y ganglios linfaticos.
» Timo, bazo, higado.
* Tejido linfoide difuso (incluye MALT)

Sistema hematopoyético

== Médula 6sea

* Tejido conectivo especializado: componentes
celulares y tejido de soporte.

mmm Sangre periférica

» Plasma y contenido celular (GR, GBy
plaguetas)

Jameson, J. Larry, et al. Medicina Interna de Harrison-2 Volumes-20. Mcgraw Hill, 2020.
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Hematopoyesis
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Jameson, J. Larry, et al. Medicina Interna de Harrison-2 Volumes-20. Mcgraw Hill, 2020.



Generalidades

Hematopoyesis
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Jameson, J. Larry, et al. Medicina Interna de Harrison-2 Volumes-20. Mcgraw Hill, 2020.
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Generalidades

- ETEV

Sangre periférica

Otros Kquidos —4 7
ylepdos 92% | I

ELEMENTOS FORMES
(porcentaje por numero de colulas)

https://www.salusplay.com/apuntes/cuidados-medico-quirurgicos/tema-9-principios-basicos-hematologicos



Productos del
tabaco, derivados
y relacionados

Generalidades

I
I
.
: o Sin tabaco o
Combuséibles/fuma B SEAN/ENDS
0S
Nicotina oral no Liquidos sin
Calentados medicinal nicotina
: Cigarriillos

Mezclas herbales

SSSN/ENNDS

para fumar o
aerosolizar

https://mww.who.int/news-room/questions-and-answers/item/tobacco-e-cigarettes?.com
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Generalidades

Datos de componentes cancerigenos/toxicos y categoria de riesgo IARC

IARC 1: arsénico, benceno, compuestos de niquel, cromo, cadmio
y formaldehido.

IARC 2A: compuestos aromaticos policiclicos, acroleina, plomo.
IARC 2B: acetaldehido, compuestos aromaticos policiclicos.

Fowles, J., Barreau, T., & Wu, N. (2020). Cancer and non-cancer risk concerns from metals in electronic cigarette liquids and aerosols. International Journal of Environmental Research and Public
Health, 17(6), 1-10.
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Generalidades

Datos del consumo del tabaco y derivados

Prevalencia del consumo de tabaco 9,75%.
Promedio de edad de inicio de consumo 17,6 anos.

Prevalencia de consumo de cigarrillos electronicos en poblaciéon entre
12 y 65 anos fue de 0,67%.

11,929% de la poblacion entre 18 a 24 anos habia consumido alguna
vez en la vida C.E.

https://www.minjusticia.gov.co/programasco/ODC/Documents/Publicaciones/Consumo/Estudios/estudio%20Nacional%20de%20consumo%202019v2.pdf
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Generalidades

Modelos de multicausalidad

del huésped/Genoma constitucional.

Iafalloaqwsmo 0 Enfermedad
hematolodgica:
ausa causa

%W@”{Péﬁgano diana. suficiente
ExpreS|on clinica. '

Rothman, Kenneth J., Krista F. Huybrechts, and Eleanor J. Murray. Epidemiology: an introduction. Oxford university press, 2024.
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Modelos de multicausalidad

Salud

Marcador
de riesgo
Tabaquismo o consumo de
relacionados/sustitutos
Factor de
resgo
Modificador de causal
efecto/mediador
L]

Alcohol

Enfermedad

hematologica
oncoldgica

Enfermedad
hematologica no
oncoldgica

Rothman, Kenneth J., Krista F. Huybrechts, and Eleanor J. Murray. Epidemiology: an introduction. Oxford university press, 2024.
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Rothman, Kenneth J., Krista F. Huybrechts, and Eleanor J. Murray. Epidemiology: an introduction. Oxford university press, 2024.
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Papel del tabaquismo en la via causal
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Rothman, Kenneth J., Krista F. Huybrechts, and Eleanor J. Murray. Epidemiology: an introduction. Oxford university press, 2024.
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Generalidades

Fisiopatologia del tabaco y sus derivados en el sistema hematopoyético

Metabolismo del benceno y estrés halogenativo: rupturas del DNA y mutaci
puntuales en las CMHP.

Inhibicion de la topoisomerasa II: clivaje cromosomico.
CHIP: microambiente inflamatorio crénico que favorece expansion clonal.

McHale, Cliona M., Luoping Zhang, and Martyn T. Smith. "Current understanding of the mechanism of benzene-induced leukemia in humans: implications for risk
assessment."” Carcinogenesis 33.2 (2012): 240-252.
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Generalidades

Fisiopatologia del tabaco y sus derivados en el sistema hematopoyético

Hiperreactividad plaquetaria: activa el PAR4 a través de la
nicotina.

Disfunciéon endotelial y factores de coagulacién: dano del
endotelio directo por estrés oxidativa y elevacion del fibrindgeno.

Formacion de carboxihemoglobina.
Estimulacion de EPO.

- Homoud, Mazen M., et al. "Comparative assessment of respiratory, hematological and inflammatory profiles of long-term users of cigarettes, shisha, and e-cigarettes in Saudi Arabia." Tobacco Induced Diseases 23
(2025): 10-18332.
- Balinski, Alexander M., et al. "Vaping-related clotting phenomena presenting as central retinal vein occlusion.” Cureus 14.8 (2022).
- Eliasson, Mats, et al. "Relationship of cigarette smoking and snuff dipping to plasma fibrinogen, fibrinolytic variables and serum insulin. The Northern Sweden MONICA Study." Atherosclerosis 113.1 (1995): 41-53.
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Cigarrillo y enfermedad trombotica venosa

Source, y RR (95% CI1) 17 (95%CI)
Cohort studies Events Patients at Risk
Goldhaber 1997 [19] 280 112,822 1.22 (0.86, 1.73)
Hansson 1999 [20] 56 855 1.78 (1.11, 2.86)
Klatsky 1999 [21] 337 128,934 0.90 (0.70, 1.50)
Glynn 2005 [22] 358 18,662 0.92 (0.76, 1.12)
Lindqvist 2008 [23] 312 24,098 0.92 (0.73, 1.16)
Rosengren 2008 [24] 358 6,958 0.90 (0.7, 1.07) tabaco con eventos
Severinsen 2009 [8] 641 57,053 1.22 (1.00, 1.48)
Holst 2010 [7] 969 18,954 1.28 (1.06, 1.53)
Lutsey 2010 [25] 2,137 40,377 1.18 (1.09, 1.29)
Hippisley-Cox 2011 [26] 14,756 2,314,701 1.23 (1.13, 1.34)
Enga 2012 [27] 389 24,576 1.17 (0.98, 1.40) . ..
Wattanakit 2012 [28] 468 15,340 1.17 (1.02, 1.35)
Sweetland 2013 [29] 4630 1,162,718 1.21 (1.15, 1.28) I
Subgroup, random-effects 1.14 (1.07, 1.22) 58.09 (22.47, 7T7.34) L4
Subgroup, fixed-effect 1.17 (1.14, 1.22) N 1
Case-control studies Events Controls * a 8 é y
Dreyer 1980 [30) 15 29 4.70 (1.10, 19.1) |
Lu 2001 [31] 72 72 1.34 (0.98, 1.85)
Ray 2001 [32] 129 129 —_— 0.50 (0.26, 0.96) d el 23% en
Tosetto 2003 [33] 116 14,939 1.70 (1.00, 2.70)
Worralurt 2005 [34] 70 140 4.28 (1.04, 17.7)
Hirohashi 2006 [35] 75 151 —a 0.82 (0.48, 1.41) eXfUI | |ad0|’es de ET EV
Sugimura 2006 [36] 209 209 0.93 (0.62, 1.38) D Z . Yu-G
Pomp 2007 [37] 3,989 4,900 1.28 (1.15, 1.43) an en u-Gang D
Prandoni 2008 [38] 299 150 0.99 (0.64, 1.52) C O Con e ue
Jang 2009 [39] 208 300 1 1.64 (0.97, 2.75)
Yamada 2009 [40] 100 199 —_— 0.60 (0.30, 1.20) e n a
Bhoopat 2010 [41] o7 195 2.10 (0.89, 5.13)
Quist-Paulsen 2010 [42] 483 1,362 0.90 (0.70, 1.10)
Zhu 2010 [43] 425 527 1.67 (0.46, 6.05) SeXO y tl p O d e
Cay 2011 [44] 203 210 0.93 (0.57, 1.50)
Di Minno 2011 [45] 323 868 2.04 (1.57, 2.85)
Abudureheman 2012 [46] 222 220 2.87 (1.06, 6.59) ] u ISI I IO y ET EV.
Cil 2012 [47] 147 149 1.83 (1.09, 3.08)
Blondon 2013 [48] 2,278 5927 1.17 (1.06, 1.28) .
Subgroup, random-effects 1.24 (1.07, 1.44) 68.74 (44.82, 80.53) I I I le I a n a e
Subgroup, fixed-effect 1.22 (1.15, 1.30)
Qverall, random-effects 1.17 (1.09, 1.25) 64.53 (48.37, 75.63)
Overall, fixed-effect 1.19(1.15,1.22)
1 1 1

Cheng, Yun-Jiu, et al. "Current and former smoking and risk for venous thromboembolism: a systematic review and meta-analysis." PLoS medicine 10.9 (2013): e1001515.
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Cigarrillo y eritrocitosis secundaria
a) 100 bp . . .
M Nonsmokers |Smokers consumo de tabaco con eritrocitosis?

EPOR-1 175 bp
B-globin 276 bp

DS - a) b)
5 - IL-7
£ £
2 E 1
32 F3 3
3 .
o 0 Masa. erilkigeoReE. Ciifokers Nonsmokers ~ Smokers
v% Nonsmokers Smokers retr@atkme{m&rﬁ}&gﬁh\/a

participants.

a través de EPO.

Alkhedaide, A. Q. "Tobacco smoking causes secondary polycythemia and a mild leukocytosis among heavy smokers in Taif City in Saudi Arabia. Saudi J Biol Sci. 2020; 27 (1): 407-11." Health
Educ Res 2.4 (1987): 361-371.



(=)
Salud

Cigarrillo y eritrocitosis secundaria

95% CI
Secondary polycythemia OR | Lower | Upper | Pvalue
BMI 1.014 | 0.972 1058 0.523
Age 1.020 | 0.992 1048 0.168
Mild 1.245 | 0.522 2970 0.621
i Moderate 2223 | L.041 4746 0.039
Cigarette smoking
Heavy 2.301 | 1.246 4.249 0.008
None smoker 1
Mild 0.760 | 0.256 2156 0.621
) Moderate 1.607 | 0.274 59424 0.55%
E-cig smoking
Heavy 1378 | 0.343 5.530 0.651
. . .
. de tabaco con eritrocitosis?
Mild 0.955 | 0.500 1.823 0.88% "
Moderate 1.072 | 0.409 2810 0.887
Waterpipe smoking
Heavy 5019 | 2364 | 10,653 [ <0.001
None smoker 1
Mild 0.923 | 0.566 1.503 0.747
Moderate 0.770 | 0.374 1.583 0.477
Energy drinks
Heavy 3.570 | 0770 | 16562 0.104 -
T . Fumar cigarrillo o
Mild 0.766 | 0.370 1.586 0.473 t O
) Moderate 0.617 (0342 | 1114 | 0009 e nt ab a
Coffee
Heavy 0444 [0.234 | 0843 | 0.013 n O r |
Vo | f [trocitosis 5
Mountainous area | 1.168 [ 0.326 4.182 0.811 c h e m ?g g % ﬂ
Geography Plain 1044 (0285 | 3821 | 0948 p a ra
Valley 1 e S
e ¥ P ' T PEN R 3yd donors In
Student 2760 | 0.308 | 24.691 0.364
Occupation Employee 1.879 [0.223 [ 15795 [ 0.562
Self-employed 2111 | 0.245 | 18198 0.457 O d e
Not working 1

{amshari, Ahmad Saabnai,_ Rami Zagha?,

2 I i
Table 4. Adjusted binary logistic regression for risk factors associated with secondary polycythemia (n=674). :ir Ereqat” & Basma Damiri

Significant values are in [bold].

Odeh, Gana, et al. "Characterization of primary and secondary polycythemia among Palestinian blood donors in the West bank." Scientific Reports 15.1 (2025): 27208.
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Cigarrillo y neoplasia mielodisplasica

cEXiste llnn relaricn del roncaiimn de tabh3aco con neoplasia

m |e | Od | SF Study Meta-analysis using adjusted data %
(n=11) or {95% CI) Weight
Lv (2011) _—'—i_ 1.24 (0.80, 1.92) 11.40
Ma (2009) A —— 1.91(1.35,2.71) 18.00
Bjork (2009) e : 1.30(0.73,2.20) 7.18
OPEN @ ACC @ PLOS |one

Pekmezovic (2006) 1.10 (0.60, 1.90)

P: T4 €toonemy  ° FUMAr ﬂa&ﬂe 20 cigariilios diaspacientes).

- PyhAg poemeoe oo aumentatiesge-36% desNMbB.ween Cigarette

C: SOk~ ° FUMar Masde 20 affos alinéfitaic Syndromes

Ido (1996) un 38¢g_el_uesgoqdaa&hal\/k ~om-OR.

O: H@Aéaah Mele (1994)  Un nimerode paC‘Iﬂéf@@/’aﬁﬁ

I tﬁc Crane (1991) 0.70 (0.30, 3 37 2 Institute of Hematology, Zhejiang University
| ]
School of Medi Overall (I-squared = 26.0%, p m@yor a@ aUI I lent‘a,,j HQ §4 /gD ingbo University, Ningbo, People's Republic of

China, 4 State k

N D M University, Hangzhou, People’s Republic of China
% rlesgo

riesgo dg

Tong, Hongyan, et al. "A meta-analysis of the relationship between cigarette smoking and incidence of myelodysplastic syndromes." PloS one 8.6 (2013): e67537.



)

Salud
Cigarrillo y leucemia mieloide aguda
Study name Statistics for each study
Re[ative Lower  Upper Relative risk and 95% CI
risk limit limit p-Value
gmias 440 GE e g7 s e tabaco y la LMA?
ccone 5 : 2 A {7
Eﬁrendbn?argn ::gg Sgg i;g 82% =5 Years of Smoking and Cumulative Smoking (Pack-Years)
Jee 110 080 151  05%2 <+ 2 Publication bias Adjusted RR (95% Cm
Kane 140 109 179  0.007 1F )
Kasim 100 080 125  1.000 ¢+ Entre Igarrilos
Kroll 119 097 145 0087 z ~
D
Ma 237 174 323 0000 se fume ﬁJlS-A;@%-dein ifes)
Mele 160 091 28 0105 ] -ﬁ— 4 212)
Musselman 153 108 216 0016 S¢€ at y afl k Sgl(l) de
Richardson 165 095 287 0076 =l [ ris 0 MA entre 0 1
Speer 200 130 309 0002 . '
Stagnaro 093 061 141 073 cCO t@sésg?)f 1.32)
Strom 174 130 233 0000 fumadores vs. .
Wong 128 100 163 0048 @rum ade un 10 a No o }ggg
Xu 347 100 1200  0.049 188 )
| 7 le$go de
140 122 160  0.000 umadores.

01 02 o5 1 4 MA.

Inverse association Direct association

Fircanis, Sophia, et al. "The relation between cigarette smoking and risk of acute myeloid leukemia: an updated meta-analysis of epidemiological studies.” American journal of hematology 89.8
(2014): E125-E132.
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Cigarrillo y neoplasia de células plasmaticas

¢Existe una relacion del consumo de tabaco con neoplasia de
celulas plasmaticas?

Table 1. IRRs for tobacco smoking of leukemia subtypes and MM
Smoking status
Never tobacco users (reference) Ex-smokers Current smokers
No. individuals 101,959 33,374 106,264
Person-years, accumulated (in millions) 2.24 0.78 2.40
4

"\ Zion d truct

No. cases 10 7 19 .¢I 0 n e CO n S ru C O re

IRR* (95% CI) Reference 1.56 (0.58-4.20) 1.80 (0.83-3.90) ° N O Se e n C u a
AML

No. cases 52 30 92 . -z

-

IRR (95% CI) Reference 0.94 (0.60-1.48) 150 (Loe-2.11) € of Le u ke mia aﬁ% | aC | O n e ntre
CML

No. cases 35 10 28 H M M

i o5 061 03213 woenn YelPIVEE SR R?HWISIHO y
MM -

No. cases 143 102 168 . 1

IRR (95% CI) Reference 1.11 (0.86-143) 0.96 (0.77-1.20) la L awﬂ;an,
NOTE: When analyzing smoking, we restricted to never snuff dippers.
*Adjusted for age and BML

Fernberg, Pia, et al. "Tobacco use, body mass index, and the risk of leukemia and multiple myeloma: a nationwide cohort study in Sweden." Cancer research 67.12 (2007): 5983-5986.



Conclusiones

 El consumo de tabaco, sus derivados y sus sustituyentes han demostrado ser un
factor causal componente en el desarrollo de neoplasias hematoldgicas vy
trombosis venosa.

- A pesar de programas de concientizacion y suspension del consumo, el hecho de
realizarlo por un tiempo provoca danos celulares que permanecen y aumentan
riesgo de desarrollo de alteraciones hematologicas.



Conclusiones

« El consumo de tabaco, sus derivados y sus sustituyentes puede ser alterado como
factor de riesgo, marcador de riesgo y modificador del efecto para la prevencion de
enfermedades hematoldgicas.
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