1. For censored observations (those who do not die within the 4 year period), the minimum time of follow-up is 1480 days. 1480 days is (=1480/365.25) 4.05 years. Thus, there is no need for special censoring methods to examine death within 4 years as an outcome, as all potentially censored subjects have been followed for at least 4 years.
2. 
	
	Serum C-Reactive Protein (CRP)

	
	< 1 mg/dl

(n=428)
	1-3 mg/dl

(n=3330)
	>3 mg/dl

(n=1175)
	Any Level

(n=4933)

	Age, years*
	73.45 (5.80; 65-94)
	72.74 (5.52; 65-100)
	72.74 (5.58; 65-93)
	72.83 (5.60; 65-100)

	Male, %
	46%
	43%
	37%
	42%

	BMI, kg/m2*
	23.82 (3.64; 15.6-38.6)
	26.39 (4.31; 14.7-53.2)c
	28.45 (5.46; 15.3-58.8)d
	26.67 (4.74; 14.7-58.8)

	Current Smoker, %
	10%a
	11%b
	16%
	12%

	Cholesterol, mg/dl*
	206.0 (40.53; 109-407)a
	212.83 (38.57; 73-363)
	210.5 (40.39; 97-430e
	211.69 (39.29; 73-430)

	Prior CVD, %
	18%
	21%
	29%
	23%

	All-Cause Mortality, %
	5%
	8%
	16%
	10%


*Provided descriptive statistics are in the format of mean (standard deviation; minimum-maximum)
BMI = body mass index; CVD = cardiovascular disease
a N=427
b N=3325
c N=3318
d N=1174

e N=1173

Methods: Indicator variables were created for the three defined levels of C - reactive protein (CRP; <1 mg/dl, 1-3 mg/dl, and >3 mg/dl) and for all-cause mortality within 4 years of follow-up (no participants were censored during this time-period). All analyses were performed in R using the “psych” package and the describe.by function. Descriptive statistics are reported stratified by CRP levels using the aforementioned classification schema. For continuous variables (age, BMI, cholesterol), the mean, standard deviation, and minimum and maximum values are reported. For categorical variables (male, current smoker, prior CVD, all-cause mortality within 4 years), percentages are reported.
Results: CRP levels were available on 4933 of the total 5000 participants in the dataset. Participants missing CRP were omitted from analyses. Of the 4933 participants with CRP data, 428 had CRP levels lower than 1 mg/dl, 3330 had CRP levels between 1-3 mg/dl, and 1175 had CRP levels greater than 3 mg/dl. The presented table summarizes the descriptive statistics within each of these CRP level subsets. Missing observations are noted with a superscript and the corresponding number with data within each CRP level subset. 
Approximate trends were seen across CRP level subsets and gender, BMI, smoking status, prior history of CVD, and all-cause mortality within 4 years. The percentage of male participants tended to decrease with increasing CRP levels (46%, 43%, to 37%). Conversely, the BMI (23.82, 26.39, to 28.45), smoking status (10%, 11%, to 16%), prior history of CVD (18%, 21%, to 29%), and all-cause mortality within 4 years (5%, 8%, to 16%) all tended to increase with increasing CRP levels. Inconsistent trends were observed for age and cholesterol. For age, subjects with low CRP (<1 mg/dl) were marginally older than participants in either the medium (1-3 mg/dl) or high (>3 mg/dl) CRP groups. For cholesterol, participants with medium levels of CRP had marginally higher cholesterol levels than subjects in the high CRP subset (212.83 vs. 210.5 mg/dl) and higher cholesterol levels than those in the low CRP subset (212.83 vs. 206.0).
3. 
Methods: Mean serum CRP levels were compared for participants who died within 4 years of study enrollment and those who survived past 4 years of study enrollment. A two-sided t-test allowing for the possibility of unequal variances was used to compare the differences in mean CRP between those who died within 4 years and those who survived. A 95% confidence interval for the difference in population mean CRP was constructed under the assumption of unequal variances. The R package, “uwIntroStats” and the function “ttest” was used for this analysis.
Results: The mean serum CRP level for those who survived to 4 years of follow-up (n=4,449 participants; 4505 with 56 missing CRP measurements) was 3.42 mg/dl, while the mean serum CRP level for those who died within 4 years of follow-up (n=484; 495 with 11 missing CRP measurements) was 5.38 mg/dl. This mean 1.95 mg/dl higher serum CRP level in those who died within 4 years compared to survivors would not be unusual if the true population difference in mean CRP levels was between 1.21 and 2.70 mg/dl based on a 95% confidence interval constructed with the allowance of unequal variances. This observation was statistically significant (two-sided P = 3.43x10-7) at a 0.05 level of significance using a t-test that allows for the possibility of unequal variances. Thus, we can reject the null hypothesis that there is no difference in mean serum CRP levels between those who died by 4 years and those who survived past this time point.
4.

Methods: The geometric mean of serum CRP levels were compared for participants who died within 4 years of study enrollment and those who survived past 4 years of study enrollment. A natural log (ln) transform of CRP+1 was used so that participants with CRP=0 would not return an unusable value. A two-sided t-test allowing for the possibility of unequal variances was used to compare the differences in ln(CRP+1) between those who died within 4 years and those who survived. A 95% confidence interval for the difference in population mean ln(CRP+1) was constructed under the assumption of unequal variances. The R package, “uwIntroStats” and the function “ttest” was used for this analysis.

Results: The mean serum CRP level for those who survived to 4 years of follow-up (n=4,449 participants; 4505 with 56 missing CRP measurements) was 3.17 mg/dl (exp(1.155)), while the mean serum CRP level for those who died within 4 years of follow-up (n=484; 495 with 11 missing CRP measurements) was 4.26 mg/dl (exp(1.449)). The observed 34.0% (exp(0.293)) increase in serum CRP level in those who died within 4 years compared to survivors would not be unusual if the true population increase in geometric mean CRP levels was between 24.4% (exp(0.218)) and 44.5% (exp(0.368)) based on a 95% confidence interval constructed with the allowance of unequal variances. This observation was statistically significant (two-sided P = 7.06x10-14) at a 0.05 level of significance using a t-test that allows for the possibility of unequal variances. Thus, we can reject the null hypothesis that there is no difference in the geometric mean serum CRP levels between those who died by 4 years and those who survived past this time point.
5.

Methods: The proportion of participants dying within 4 years of follow-up was compared between the subset of subjects with high serum CRP levels (>3 mg/dl) and all other subjects with serum CRP levels <= 3 mg/dl. Pearson’s chi-squared test was used to evaluate the differences in probability of death within 4 years between the two CRP subset groups. Wald statistics were used to calculate 95% confidence intervals for the estimates in probability of death within 4 years for the two CRP subset groups. The R package, “uwIntroStats” and the function “tabulate” was used for this analysis. 95% confidence intervals were constructed using the “PropCIs” package in R and the function “wald2ci” with the Agresti-Caffo adjustment (this likely accounts for small discrepancies in 95% confidence interval estimates).
Results: 1175 total participants had high serum CRP greater than 3 mg/dl, while 3758 participants had “normal” serum CRP levels less than or equal to 3 mg/dl. Of those with high serum CRP levels, 15.6% (183/1175) were observed to die within 4 years, compared to 8% (301/3758) of those with normal serum CRP levels. Based on a 95% confidence interval constructed using Wald statistics, the observed 7.6% increase in death within 4 years in the high CRP group compared to the normal CRP subset would not be unusual if the true population difference was between 5.35% and 9.85%. Using a chi-squared test, we can conclude that this observation is significant at the 0.05 level of significance (two-sided p-value = 4.15x10-13) and reject the null the hypothesis that there is no association between survival probability and high vs. normal serum CRP levels.
6.

Methods: The odds of dying within 4 years of follow-up was compared between participants with high serum CRP levels (>3 mg/dl) and all other subjects with serum CRP levels <= 3 mg/dl. An odds ratio different from 1 was evaluated through use of Fisher’s exact test. Similarly, a 95% confidence interval of the odds ratio estimate was constructed through Fisher’s exact method. The R package, “uwIntroStats” and the function “tabulate” was used for this analysis.
Results: 1175 total participants had high serum CRP greater than 3 mg/dl. These participants with high serum CRP had odds of dying within 4 years of 0.185, while those with normal CRP levels (<= 3 mg/dl, n=3758) had an odds of dying within 4 years of 0.087. The observed odds ratio of 2.12 comparing the odds of death for the high vs. normal CRP subsets would not be unusual if the true odds ratio was between 1.07 and 4.19 based on a 95% confidence interval constructed using exact methods. The Fisher’s exact test p-value of 3.16x10-12 suggests that we can reject the null hypothesis of no association (at the 0.05 level of significance) between high serum CRP levels and risk of death within 4 years. 
7.

Methods: Kaplan-Meier estimates were used to estimate the survival distribution, with strata defined by serum CRP levels greater than 3 mg/dl and serum CRP levels less than or equal to 3 mg/dl. The logrank statistic was used to test for differences in survival distributions. Cox proportional hazards modeling was used to estimate the hazard ratio (HR) and 95% confidence interval for the HR. R using standard regression functions (coxph, survdiff, and surv) were used.
Results: The below graph depicts the Kaplan-Meier derived estimates of survival probability over time stratified by high (>3 mg/dl, n=1175) vs. normal (<= 3 mg/dl, n=3758) serum CRP levels. The clustering of observations near the middle and end of each line represent clustering of censoring events which are not easily discernable due to the high number of observations in this study. It is evident that at all times points those with high serum CRP have lower survival probabilities. The associated HR for those with high serum CRP was 1.69, indicating an approximate 69% increase in instantaneous risk of death for the high serum CRP group compared to the normal serum CRP subset. The observed HR of 1.69 would not be judged unusual if the true population HR comparing the high vs. normal CRP subsets was between 1.49 and 1.92. Based on the logrank two-sided test p-value of 3.33x10-16, we reject the null hypothesis that there is no association between probability of survival and serum CRP levels.
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8. I would have preferred to perform the simple t-test (allowing for unequal variances) of mean serum CRP levels for those who died within 4 years of follow-up vs. those surviving beyond 4 years. The reason for preferring this simple t-test is due to: (1) simplicity, (2) power, (3) biology. First, it is far easier to interpret differences in unadulterated mean serum CRP compared to hazard ratios (which involve censoring, instantaneous rate of death, and comparison of odds) or geometric means (which involve natural logarithmic transformation and then exponentiation after obtaining point estimates/confidence intervals). Second, using a continuous variable allows for superior statistical power when compared to a dichotomized version of a continuous variable (thereby ruling out the chi-squared and odds ratio tests we performed). Finally, it makes much more sense to stratify based on serum CRP levels rather than on vital status within 4 years, as all participants were first enrolled and had a baseline blood draw from which the CRP measures were derived. Therefore, chronologically, the measurement of CRP levels preceded death – thus, it makes more sense to use this as the predictor variable, and death as the outcome.

