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2025 年 4 月 2 日，发表于《自然》（Nature）杂志（IF：50.5 Q1 ，doi: 10.1038/s41586 - 025 - 08800 - x）上的一项研究，由斯坦福大学医学院初级保健与人口健康部门的 Markus Eyting、Min Xie、Felix Michalik 等研究人员开展，进行了关于带状疱疹疫苗对痴呆影响的自然实验。
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研究主要成果显示，似乎存在着带状疱疹疫苗与痴呆之间的某种关联。不过网友 Placida kingstoni 指出，从痴呆诊断与年龄的关系看，结果仅对女性成立，且似乎仅对截止日期前一年出生的女性成立，希望能看到对数据更结构化的分解，剖析疫苗与痴呆之间假设关系的因果部分，比如各群体（截止日期前后、接种 / 未接种疫苗）中痴呆诊断在带状疱疹诊断之后的比例，以及两者之间的平均时间间隔等。
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网友 Phyllanthus warnockii 认为论文有趣，同时指出痴呆诊断概率存在很强的潜在趋势，作者的拟合可能过度拟合了噪声，其还对数据进行了简单提取和分析，发现疫苗效果较小且不那么显著，但依然存在，还提到应关注未接种疫苗者的类似情况。另外，研究人员此前有预印本研究英国范围内痴呆导致的死亡这一验证数据集，网友对部分数据进行分析后发现，模型虽找到预期方向的不连续性，但幅度较小且在 0.05 水平上不显著，同时指出作者实验设计中的一个表述与实际分析存在细微不一致。
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age 15 instead of age 14 since the change came through in 1947 and the UK school year is/was set by age at 1
Sept.
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#3 Phyllanthus warnockii comment accepted April 2025

This is a very interesting paper and | found comment #1 to be thought-provoking.

There is clearly a strong underlying trend in the probability of dementia diagnosis and the authors' post-
discontinuity fit yields a rather uncomfortable horizontal trend, which feels a bit as if it might be overfitting noise
(or a noise component). There is also an apparent discontinuity almost as large as the supposed vaccine effect at

around +120 weeks.

With the benefit of hindsight, the underlying trend looks fairly linear and | thought it might be interesting to
extrapolate it in the model rather than enabling a change of slope as the authors have. After working through the
paper, it seems that any vaccine effect could be expected to be relatively constant for three annual cohorts, i.e.
for 156 weeks relative to earliest week of birth of those eligible for the vaccine. That's because after the first year
of roll-out, two annual cohorts became eligible in the second year of the program, and the 7-year follow-up
periods for both would still fall within the 8 years of available follow-up data. Two possible deviations - one
cohort being a year younger, and the last year of follow-up falling in the Covid pandemic - could affect the

expected constant effect, but to a first approximation that's unlikely to be a major change.

Having (approximately) extracted the data from the figure, the resulting model (without any

windowing/weighting) looks something like this.
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Note that the fitting was much more simplistic than that performed by the authors (and necessarily so, because

the individual data are not directly available). The R code used was this:
library(Imtest)
a = read.csv("nature.csv")

mod = lm(a$pdem ~ (a$wob>=0) + (aswob))
print (summary (mod))

plot(agwob, agpdem, xlab='Relative week of birth', ylab='% probability dementia diagnosis')
mod$coefficients[1]

mod$coefficients[3]
v = mod$coefficients[2]

lines(agwob, m*agwob+c, lty="dashed")
lines(agwob, m*agwob+c + (agwob>0)*v, lty="solid")

The vaccine effect is smaller and less significant (it's the parameter "a$wob >=0"), but is still present.

Call:
In(formula = agpdem ~ (agwob >= ©) + (a$wob), weights = w)

Residuals:
Min 1Q  Median 3Q Max
-1.28625 -0.52993 0.09212 ©.51223 1.32015

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept)  16.831441 ©.312540 53.854 < 2e-16 ***
aswob >= OTRUE -1.469924  ©.564583 -2.604 ©0.0148 *
aswob -0.025841  0.002957 -8.738 2.36e-09 ***

Signif. codes: @ “***’ 9.@01 ‘**’ @.01 *’ 0.05 ‘.’ 0.1 < ’ 1

Residual standard error: @.7714 on 27 degrees of freedom
Multiple R-squared: ©.9478,  Adjusted R-squared: ©.9439
F-statistic: 245 on 2 and 27 DF, p-value: < 2.2e-16

It's also worth highlighting the strong effect of actually receiving the vaccine (Fig. 5b), which is consistent with the

entire population effect being driven by those receiving the vaccine.
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It would be interesting to see the analogous plot for those not receiving the vaccine, but | couldn't find that in the

paper or supplementary material.
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#4 Phyllanthus warnockii comment accepted April 2025

The authors have produced a preprint examining a validation dataset - UK-wide deaths caused by dementia.
https://doi.org/10.1101/2023.09.08.23295225)

This is the Fig. 3a of the preprint. Thus, for women, a similar discontinuity is observed. [l initially pasted Fig. 2a by

accident.]
Women
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| reproduced the same type of analysis as in the previous comment (#3 ) for the == 2 years of data that | could

extract.
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call:

In(formula = agpdem ~ (amob >= @) + (agmob))

Residuals:
Min 1Q  Median 3Q Max
-0.61342 -0.18996 -0.01154 ©.16968 0.52120

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) 8.742966  ©.085069 102.775 <2e-16 ***
agmob >= OTRUE -0.291565 ©.151968 -1.919 0.0614 .
a$mob -0.106204  0.005493 -19.333  <2e-16 ***

Signif. codes: @ “***’ 9.@01 ‘**’ @.01 *’ 0.05 ‘.’ 0.1 < ’ 1

Residual standard error: @.2632 on 45 degrees of freedom
Multiple R-squared: ©.9752,  Adjusted R-squared: ©.9741
F-statistic: 883.5 on 2 and 45 DF, p-value: < 2.2e-16

Although the model still finds a discontinuity in the hoped-for direction, it is smaller (-0.29) and apparently not
quite significant at the 0.05 level.

When justifying their experimental design, the authors stated:

"Importantly, individuals who are only a few weeks apart in age are not expected to differ systematically from each

other."

However, in one respect, the regression model does not conform to this notion, because it allows the "rate of
change of dementia diagnosis" to vary, i.e. the slopes of the pre- and post-discontinuity trends. | feel it's worth

clarifying the slight inconsistency between this statement and the analysis actually performed.
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#1 Placida kingstoni comment accepted April 2025

This is a fascinating study, and well deserved to be published in Nature. Since no study could possibly do
everything all at once, the following isn't a criticism of the present paper, but rather a desire for further study of
this dataset.
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When | look at the relationship between dementia diagnosis and age, it seems that not only is the result only true
for women, but it only seems to be true for women born in the year before the cut off date. In the sense that if we
removed their four datapoints we could happily fit everything with the same linear trend. This makes me keen to
see a more structured disaggregation of the data to break down the hypothetical relationship between
vaccination and dementia into its causal pieces. I'm not sure what the researchers' proposed causal graph would
look like but for instance I'd been keen to see what fraction of the dementia diagnoses in each population
(pre/post cut off and vaxed/non-vaxxed) came after a shingles diagnosis and what was the average time between
the two events? Since the relationship between age and dementia is so steep, it would only take a small offset of
diagnosis time to create a large outcome in dementia rate difference, so is there any possibility of something like
the women who came for a shingles appointment getting another routine appointment out of the way and

therefore delaying their next health care appointment (i.e., not skipping it but delaying it?).

Interesting stuff!




