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 Reproductive hormones interact with the immune system 
 Human lymphocytes (B and T) and some lymphoma and 

leukemia cell lines types express estrogen receptors ( alpha 
and beta)  

 Estrogens are important in maturation and differentiation 
of myeloid and lymphoid cells 

 Estrogens is a potent stimulator of cell proliferation 
through the estrogen signaling pathway 

 May have implication in oxidative DNA damage 
 Estrogen receptor modulators decrease MPN associated 

neutrophilia, thrombocytosis , splenomegaly, and blocks 
MPN progression by Jak2 inhibition 
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Study-specific risks of multiple myeloma for ever versus never parous, hormonal 
contraceptives, and postmenopausal hormone therapy. 

Laura Costas et al. Cancer Epidemiol Biomarkers Prev 2016;25:217-221 



Essential 
thrombocytopenia 

Polycythemia Vera 

Variable RR (95% C.I.) RR (95% C.I.) 

HT use 
Never 
Ever 
P trend 

 
1.00 
1.63 (1.19-2.23) 
0.0023 

 
1.00 
0.58 (0.34-0.98) 
0.0009 

Oophorectomy 
No  
Yes- unilateral 
Yes- bilateral 
P trend 

 
1.00 
1.34 (0.80-2.23) 
1.58 (1.11-2.25) 
0.009 

 
1.00 
1.14 (0.52-2.50) 
0.32 (0.12-0.88) 
0.04 

Cancer Epidemiol Biomarkers Prev. 2016 Jan;25(1):151-7 



 
 
 
Menopausal estrogen therapy and non-Hodgkin's 
lymphoma: A post-hoc analysis of women's health 
initiative randomized clinical trial 
Ikuko Kato, Rowan T. Chlebowski, Lifang Hou , Jean 
Wactawski-Wende, Roberta M. Ray, Judith Abrams, Cathryn 
Bock, Pinkal Desai and Michael S Simon 
 



 Post hoc analysis of the WHI randomized clinical trial 
 16,608 women randomized to oral CEE plus MPA or 

placebo- intervention ended July 2002 ( median 5.6 yrs) 
 10,739 with hysterectomy randomized to oral CEE alone or 

placebo- intervention ended Feb 2004 ( median 7.2 years) 
 Classification of NHL based on ICDO3 histology codes 
 Women with history of hematologic malignancies at 

baseline were excluded 
 Each persons risk was calculated from time of 

randomization to end of follow up ( Sept 2013), date of first 
NHL, death or withdrawal, whichever came first 

 Int J Cancer. 2016 Feb 1;138(3):604-11 



 Intent to treat principle  
 Analysis by NHL subtype- test for interaction was 

based on 1 degree of freedom for an interaction term X 
dichotomized baseline characteristic 

 Also performed analysis limited to intervention phase 
to rule out dilution of exposure effects 

 Cox proportional hazards models included basic 
covariates: age, randomization status in WHI dietary 
trial and participation in the extension phase 

 



 383 incident cases of NHL 
 91% were B cell in origin, 3% were T cell 

 



Outcomes CEE alone CEE+MPA Combined HT 
trials 

All NHL 1.02 (0.74-1.39) 0.98 (0.76-1.28) 1.00 (0.82-1.22) 

CLL/SLL 0.77 (0.37-1.58) 0.94 (0.53-1.68) 0.87 (0.56-1.37) 

Follicular 
lymphoma 

0.64 (0.25-1.67) 1.41 (0.63-3.14) 1.02 (0.56-1.85) 

DLBCL 1.48 (0.75-2.93) 0.96 (0.52-1.79) 1.17 (0.74-1.85) 

Plasma cell 
neoplasms  

0.53 (0.27-1.03) 1.14 (0.68-1.90) 0.85 (0.57-1.27) 



Int J Cancer. 2016 Feb 1;138(3):604-11 
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Overall analysis Analysis limited to 
intervention phase 
only 

CEE alone 1.02 (0.74-1.39) 0.89 (0.56-1.42) 

CEE+MPA 0.98 (0.76-1.28) 0.81 (0.51-1.29) 

Combined HT use 1.00 (0.82-1.22) 0.85 (0.61-1.18) 

The decrease in the HRs in the intervention use only was accounted by a 
decreased risk of multiple myeloma seen in the CEE alone group , HR 0.28 (0.09-
0.83) 



Int J Cancer. 2016 Feb 1;138(3):604-11 



 
 

Reproductive risk factors and risk of leukemia 
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 WHI study population (OS + CT). 
 The principal outcome malignancies investigated will 

be as follows: Non-Hodgkins’ Lymphoma , Leukemia  
and Multiple Myeloma  

 Subgroups analysis , including chronic lymphocytic 
lymphoma/small lymphocytic lymphoma (CLL/SLL)  , 
diffuse large B cell lymphoma (DLBCL) , follicular 
lymphoma (FL) and acute myeloid leukema  



 Cox proportional hazards models with age as the time 
scale was used to asses risk of each hematopoietic 
subtype in association with each reproductive factor.  

 Multivariate analyses adjusted for potential 
confounders (e.g, body mass index (weight 
(kg)/height (m2)), smoking status, physical activity, 
alcohol use), component of the WHI (OS or CT), and 
randomization assignment in the CT  

 
 

Menopause >52 years 
vs <52 years 

OR (95% C.I. ) P value 

All leukemias 0.6 (0.5 -0.9) 0.03 

CLL 0.7 ( 0.6-1.0) o.1 



Kati Maharry PhD 



 Nested case control study of 450 cases and 1800 
controls  

 Results 
 
 
 
 

 Bilateral oophorectomy was associated with non 
statistical increased CLL risk ( OR 1.32, 95% C.I 0.97-
1.80) 

 Current HT use was not associated with CLL 
 

Risk factor OR 95% C.I. 

Past HT use (yes vs no)  1.317 1.01-1.71 

Past OC use (yes vs no) 0.73 0.56-0.96 

Obesity ( BMI >30 vs no) 0.73 0.55-0.97 



 Prolonged exposures 
could not be studied 

 No of cases of NHL 
limited 

 Reliable subtype analysis 
could not be performed 

 The results can only be 
applied to the particular 
hormonal regimen 

 Diagnosis of CLL can be 
delayed in patients , so 
temporal relationship is  
hard to determine 

 Hematologic 
malignancies are 
complex and interactions 
can be complex 

 Benefit may be limited to 
receptor expression 

 SNPs in the Th1/Th2 
pathway may modulate 
the association 



 No overall association of E alone or E+P with NHL in 
the RCT 

 Lower risk of plasma cell neoplasms when analysis 
limited to intervention phase only 

 Late menopause was associated with lower risk of 
leukemia 

 OCP use was associated with lower risk of CLL 
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