DCEA10_Mam_HW3_Assignment Commentary

Comments on Mammography Assignment #3

(Insert costs into decision tree for three populations, and evaluate changes in $/QALY across the three populations.)

1. We used a total of 8 criteria (4 regular credit, 4 extra credit), each worth 1 to 4 points, to grade the homeworks.  Points were awarded in ½-point increments.  
2. We have also included for your review an answer sheet, which shows the correct values for each cell after the costs have been properly adjusted and typed in:  “DCEA10_Mam_HW3_AnswerKey”. 

3. The assignment was as follows:  “Your assignment is to enter the costs for each tree (3 decades), and to comment on the cost per QALY – what is the reason for differences in $/QALY between decades? Hint: analyze what goes into the $/QALY formula.”  We will here outline a comprehensive inventory of what might be said about the differences in cost per QALY per decade, excepting those comments about the clinical or policy conclusions that might be drawn from the results.  This inventory is not what we expected in an answer, but is intended to be a methodical treatment of the components of the $/QALY differences.

a. The $/QALY for the three age groups are:  40-49, $321,775;   50-59, $41,316;   60-69, $36,213.

b. These values represent the total cost per QALY, which in turn represents a sum of both the direct and time costs.  For all 3 age groups, direct costs are over 3 times greater than time costs; specifically, time costs are between 22% and 23% of the total in all cases.  All costs figures cited from this point forward will be total cost figures.

c. The numerator across the three groups is very nearly stable, and declines slightly:  40-49, $678;   50-59, $673;   60-69, $669.

d. The values in (c) above represent the net difference between the mammography vs. no mammography arms of each of the trees.  So that we have in each case:  [weighted cost for mammography] – [weighted cost for no mammography] = net difference.  Specifically, the values for our three age groups are, in ascending order of age (here, preserving rounding errors):  $917 – 239 = $678;   $1,096 – 423 = $673;   $1,313 – 643 = $669.
e. Note that costs are increasing as the age of women increases for both mammography ($917(1,096(1,313) and no mammography ($239(423(643).
f. These weighted costs are increasing with age in all cases, even though the underlying costs are completely stable (an approximation close enough to the truth for this exercise).  So, the total costs for a woman in the no-mammography branch to have cancer and die is $21,580 for all three age groups; the total costs for a woman in the mammography branch to have no cancer is $679 for all three age groups, etc.  The reason the weighted costs increase as women age is:  increasing numbers of women move from the inexpensive “no cancer” group into the more expensive “cancer—live” and “cancer—die” groups.
g. In the no mammography branch, the “no cancer” outcome declines only slightly across decades:  98.7%(97.7%(96.5%.  However, the same results can be expressed in a way that makes the change appear far more significant.  The “cancer” outcome (combining the “cancer—die” and “cancer—live” branches) nearly doubles and triples across decades:  1.3%(2.3%(3.5%.  In the mammography branch, the “no cancer” decline is:  98.696%(97.696%(96.496%, while the “cancer” increase is 1.304%(2.304%(3.504%.
h. The differences (between mammography vs. no mammography) across the 3 outcomes (in this order:  no cancer, cancer—live, and cancer—die) are the same for all three age groups:   $679 – 0 = $679;     $18,245 – 17,580 = $665;      $21,920 – 21,580 = $340.  Note that the cost of the outcomes increase as outcomes get worse (no cancer(cancer—live(cancer—die), driving up weighted costs as women age and get more cancer.   At the same time, however, the difference in cost between the branches (mammography vs. no mammography) declines as outcomes get worse ($679(665(340), driving down NET (mammography vs. no mammography) weighted costs as women age and get more cancer.  This last bit then is what leads to the very modest declination in the numerator we observed way back in (c):  40-49, $678;   50-59, $673;   60-69, $669.
i. This isn’t entirely easy to keep in your head all at once, with differences in branches (mammography, no mammography), age groups (40-49, 50-59, 60-69) and outcomes (no cancer, cancer—live, cancer—die) all changing simultaneously.  The take-home lesson from parts (c) through (i) is that the “$” part of “$/QALY” is nearly stable and only slightly declining as women age ($678(673(669).
j. Unlike the nearly static numerator, the denominator across age groups changes dramatically, in relative terms.  As we learned in Homework #2, (mammography - no mammography) net QALYs are:  40-49, 0.0021;   50-59, 0.0163 (nearly 8x increase over 40-49);   60-69, 0.0185 (nearly 9x increase over 40-49).
k. We also saw in Homework #2 that there are three reasons the net QALYs for women 40-49 are so small:  incidence of breast cancer is low (1.3%), mortality from breast cancer is low (20%), and mortality reduction from mammography is low (7%).
l. We saw finally in Homework #2 that the nearly order of magnitude increases in net QALYs for the older age groups come about due to increasing incidence of cancer, and increasing mortality reduction from mammography.  Incidence in women 50-59 is 2.3% (nearly double 1.3%), and in women 60-69, 3.5% (nearly triple 1.3%).  Mortality reduction for both older groups is 30% (over four times more than 7%).
m. Mortality is 20% in all three groups.  Since it does not change across groups, it does not account for any changes in net QALYs across groups.  It therefore does not account for any changes in $/QALY across groups.
n. When the numerator is all but fixed across age groups, and the denominator increases by nearly an order of magnitude in the two older age groups, it follows as a mathematical necessity that the quotient must decrease by nearly an order of magnitude.  And it does, bringing the cost of mammography from $321,775/QALY gained to $41,316 and $36,213 per QALY gained.  This moves $/QALY gained for mammography from the clearly too high to the clearly acceptable in the United States.

