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According to consensus guidelines, persons of age more than 5 years have impaired polysaccharide responsiveness if more than 30% of responses to individual polysaccharides are insufficient [1]. The exact number of responses to be examined is not defined which we claim undermines the usability of the consensus guidelines. The explanation is given here.
Common to examination of 1, 2, or 3 individual polysaccharide responses: one (or more) insufficient response will satisfy the criterion for impaired responsiveness because more than 30% of individual responses are insufficient. However, the risk of producing at least 1 insufficient response increases with the number of examined individual responses. Therefore, classification as “impaired responsiveness” is most likely when 3 responses are examined, less likely when 2 responses are examined and least likely when 1 response is examined.
Common to examination of 4, 5 or 6 responses: two (or more) insufficient responses will satisfy the criterion for impaired responsiveness. The risk of producing at least 2 insufficient responses increases with the number of examined responses. Therefore, “impaired responsiveness” is most likely when 6 responses are examined, less likely when 5 responses are examined and least likely when 4 responses are examined.
This relation continues in steps containing 3 consecutive numbers of responses. On the first step (1, 2, or 3 responses), “impaired responsiveness” is most likely from examination of 3>2>1 responses, on the second step: 6>5>4 responses, on the third step: 9>8>7 responses, on the fourth step: 12>11>10 responses, on the fifth step: 15>14>13 responses, on the sixth step: 18>17>16 responses, on the seventh step: 21>20>19 responses, and on the eighth steps: 23>22 responses (the used vaccine typically contains 23 different polysaccharides wherefore 23 responses is the upper limit). Thus, within any of these steps, an increase in number of examined responses causes an increased probability of fulfilling the criterion for impaired responsiveness.

The influence on “impaired responsiveness” probability is less straightforward when numbers of responses from different steps are compared. The key is in the probabilities for producing sufficient individual responses. Figure S1 illustrates the relation in fictive populations with varying average probability of producing insufficient responses (). 




When  is low (<0.35), then examination of more responses will tend to decrease the probability of “impaired responsiveness” (A-C in Figure S1).  is decreased by testing persons with fairly intact ability to produce polysaccharide antibodies, by examining responses to the more immunogenic polysaccharides (for instance serotypes 14, 19F, and 19A, Figure 3B main text) and by applying methodologies providing higher IgG concentration estimates (for instance fluorescence bead-based immunoassays instead of ELISA [2]). When  is high (>0.35), then examination of more responses will tend to increase the probability of “impaired responsiveness” (E in Figure S1).  is increased by testing persons with fairly deficient ability to produce polysaccharide antibodies, by examining responses to the less immunogenic polysaccharides (for instance serotypes 4, 1, and 9V Figure 3B main text) and by applying methodologies providing lower IgG concentration estimates (for instance ELISA instead of fluorescence bead-based assays [2]).
For persons aged 2 years to 5 years, consensus guidelines define impaired responsiveness as sufficient responses to less than 50% of tested polysaccharides [1]. This definition entails a relationship much similar to the one discussed above; but the “steps” contain two consecutive numbers of responses instead of three.
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Figure S1. The probability of insufficient individual responses´ impact on impaired responsiveness frequency.






[bookmark: OLE_LINK1][bookmark: _GoBack]Illustration of impaired responsiveness frequency in fictive populations with different k-values as functions of the numbers of responses examined. The presented k-values are products of the average k-value in the present study (0.23) multiplied by the following multiplicands: A=1/2, B=2/3, C=1, D=3/2, and E=2). Impaired responsiveness frequency was calculated as the percentage of the population expected to respond insufficiently to at least 30% of polysaccharides (under the defined conditions). Thus, the percentage expected to have impaired responsiveness when number of responses belonging to “first step” (i.e. 1, 2, or 3 responses) is calculated as 1 minus the probability of producing maximal number of insufficient responses without qualifying for impaired responsiveness. Thus, on the “first step”:  where  is the number of maximal allowed insufficient responses without qualifying for impaired responsiveness (on the first step no insufficient responses are allowed). An additional subtrahend is added for every subsequent “step”; namely  on the “second step” and  on the “third step” and so forth. Each subtrahend is given by:  where  is the number of responses.
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