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Inclusion Criteria
Inclusion criteria for this follow-up study were:  1) body mass index (BMI) < 35 kg/m2; 2) nonsmoker; 3) no history of cardiovascular disease; 4) no diagnosis of diabetes; 5) no clinically untreated hypertension; 6) systolic brachial BP < 150 mmHg and diastolic BP < 95 mmHg during both study visits); and 7) no neurologic diseases such as multiple sclerosis, brain tumors, or epilepsy.  Women were not using MHT at the time of the study.

Data Analysis and Statistics
For our primary analyses, repeated measurements for MCAv, CVCi, and MAP were reduced to single responses of cerebrovascular reactivity, each assuming a linear relationship between the raw measure and ETCO2 during hypercapnia (regressing measure against ETCO2 in each individual person and using each person’s slope coefficient as a summary statistic).  These summary statistics were then compared by prior MHT assignment using one-way ANOVA tests. For sensitivity analysis, this approach was contrasted with repeated measures analysis in which all serial data were analyzed jointly in a generalized least squares (GLS) model, accounting for the within-person correlation pattern across stages. For this we specified an autoregressive correlation structure, which assumes the correlation of two measurements decline exponentially with increasing differences between stages.  A similar model was formulated for cerebral PI except that responses were modeled as a quadratic function of actual CO2 vasodilatory stimulus rather than as a linear function of ETCO2.  Each GLS response model included a treatment group by linear ETCO2 (or quadratic CO2) interaction effect to test whether reactivity differed among treatment groups; when non-significant, the model was refit without the interaction term to test for an overall shift due to treatment.  In general, evidence of prior MHT effect was assessed by 2 degree-of-freedom F-tests tests evaluating for any group differences; individual tests based on pairwise comparisons were performed when the overall F-test was significant (p ≤ 0.05).  Because of the relatively small sample size, all analyses were repeated on the basis of a 2-level treatment variable formed by pooling the hormone-randomized groups (tE2 + oCEE vs. PLA). 





Supplemental Table 1.  Select Cerebrovascular and Hemodynamic Variables
	
	PLA
(n=23)
	tE2
(n=20)
	oCEE
(n=15)

	MCAv, cm/s
	
	
	

	.   Room Air
	        60 ± 14   
	        68 ± 20   
	         71 ± 18   

	.   2% CO2
	        63 ± 15 *   
	        70 ± 20   
	         76 ± 20 *    

	.   4% CO2
	        70 ± 17 *   
	        78 ± 20 *    
	         87 ± 24 *    

	.   6% CO2
	        81 ± 20 *   
	        90 ± 22 *    
	         98 ± 23 *    

	CVCi, cm/s/mmHg
	
	
	

	.   Room Air
	     0.62 ± 0.18 
	     0.70 ± 0.21 
	      0.72 ± 0.17 

	.   2% CO2
	     0.64 ± 0.19 
	     0.71 ± 0.19 
	      0.75 ± 0.16 

	.   4% CO2
	     0.68 ± 0.20 * 
	     0.76 ± 0.20 *  
	      0.81 ± 0.17 *  

	.   6% CO2
	     0.75 ± 0.22 * 
	     0.82 ± 0.19 *  
	      0.86 ± 0.16 *  

	MAP, mmHg
	
	
	

	.   Room Air
	        99 ± 14   
	        97 ± 7    
	         98 ± 9    

	.   2% CO2
	      101 ± 14 *   
	        99 ± 8    
	       101 ± 10 *    

	.   4% CO2
	      106 ± 17 *   
	      103 ± 7 *     
	       106 ± 12 *    

	.   6% CO2
	      111 ± 19 *   
	      110 ± 9 *     
	       115 ± 17 *    

	Cerebral PI, AU
	
	
	

	.   Room Air
	     0.81 ± 0.13 
	     0.87 ± 0.11 
	      0.86 ± 0.11 

	.   2% CO2
	     0.81 ± 0.13 
	     0.85 ± 0.10 
	      0.85 ± 0.11 

	.   4% CO2
	     0.79 ± 0.16 
	     0.82 ± 0.10 * 
	      0.81 ± 0.12 *  

	.   6% CO2
	     0.75 ± 0.13 * 
	     0.78 ± 0.15 *  
	      0.70 ± 0.08 *  



Mean ± SD averaged over the final 60 seconds of each stage.  CVCi = cerebrovascular conductance index; MAP = mean arterial blood pressure; MCAv = middle cerebral artery velocity; oCEE = oral conjugated equine estrogen; PI = pulsatility index; PLA = placebo; tE2 = transdermal 17-β estradiol.  * P < 0.05, vs. room air measurement (paired t-test).  



Supplemental Table 2. Select Cerebrovascular and Hemodynamic Variables in the Combined MHT group.

	
	PLA
(n=23)
	MHT
(n=35)

	
	
	

	MCAv, cm/s
	
	

	.   Room Air
	60 ± 14   
	69 ± 19   

	.   2% FICO2
	   63 ± 15 *   
	  73 ± 20*   

	.   4% FICO2
	   70 ± 17 *   
	  82 ± 22*   

	.   6% FICO2
	   81 ± 20 *   
	  94 ± 23*   

	CVCi, cm/s/mmHg
	
	

	.   Room Air
	0.62 ± 0.18 
	0.71 ± 0.19 

	.   2% FICO2
	0.64 ± 0.19 
	0.73 ± 0.18 

	.   4% FICO2
	   0.68 ± 0.20 * 
	  0.78 ± 0.19* 

	.   6% FICO2
	   0.75 ± 0.22 * 
	  0.83 ± 0.18* 

	MAP, mmHg
	
	

	.   Room Air
	99 ± 14   
	98 ± 8    

	.   2% FICO2
	 101 ± 14 *   
	100 ± 9*    

	.   4% FICO2
	 106 ± 17 *   
	  105 ± 10*   

	.   6% FICO2
	 111 ± 19 *   
	  112 ± 13*   

	Cerebral PI, AU
	
	

	.   Room Air
	0.81 ± 0.13 
	0.86 ± 0.11 

	.   2% FICO2
	0.81 ± 0.13 
	0.85 ± 0.10 

	.   4% FICO2
	0.79 ± 0.16 
	  0.82 ± 0.10* 

	.   6% FICO2
	   0.75 ± 0.13 * 
	  0.75 ± 0.13* 



Mean ± SD averaged over the final minute of each stage.  CVCi=cerebrovascular conductance index; MAP=mean arterial blood pressure; MCAv=middle cerebral artery velocity; MHT = menopausal hormone therapy (either oral conjugated equine estrogen or transdermal 17-β estradiol formulations); PI = pulsatility index; PLA = placebo.  * P < 0.05, vs. room air measurement (paired t-test).  




Supplemental Figure Legend.
The relationship between the level of CO2 administered and cerebral PI, stratified by prior MHT assignment among 58 postmenopausal women, is shown by mean values and error bars (95% confidence intervals) at each hypercapnia stage and by regression curves obtained from fitting each group’s data with a quadratic equation.  The pattern of non-parallelism in the curves indicates a possible difference in cerebral PI response, and formal testing repeated measures analysis showed a trend toward treatment-varying responses due to a more rapid drop across stages in the oCEE group.  oCEE = oral conjugated equine estrogen (green); PI = pulsatility index; PLA = placebo (blue); tE2 = transdermal 17-β estradiol (red). 
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