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We thank Levis et al. for their interest in our study and for sharing their perspective on 

preparing IPD for analysis. We wish to emphasize that our paper's purpose was to provide 

guidance on the different steps that should be undertaken when preparing IPD for analysis, but 

not to be prescriptive about how each step should be performed. The examples provided in the 

manuscript are examples of how we applied PRIME (Preparation, Replication, Imputation, 

Merging, Evaluation) to our Network Meta-Analysis and are in no way comprehensive (1, 2). 

The suggestions provided by Levis et al. in their commentary emphasize the importance of 

having a structured process for managing IPD. We agree that the finer details of that structured 

process may vary since they should be determined by the nature of the datasets and share Levis 

et al.’s desire to see our framework refined in order to develop a robust scientific process to 

answer the research questions with validity. 

 

Processing: 

The first action in the processing step is to have the dataset in their computer software of choice 

to access the dataset. This will be necessary to manipulating the dataset and data verification. 

Subsequently, we suggested verifying the dataset before proceeding with the IPD analysis by 

comparing the sample size in the acquired datasets with what was published. The replication step 

encompasses recalculation of reported descriptive statistics and study findings in which we 

suggested to proceed the processing step. It is necessary to consider all of the steps that we 

enlisted in the processing step to replicate the study findings accurately. 

As mentioned in PRIME's processing step, datasets may need to have values converted to the 

preferred standard using appropriate conversion formulae. Discussions between statisticians and 

                  



clinicians can help identify appropriate harmonization methods. Levis et al.  suggested the use of 

a master codebook to ensure harmonization of different variables across datasets. We agree that 

this would be a beneficial tool for guiding the data harmonization process. From our experience, 

this master codebook can contribute to efficient communication between statisticians and 

clinicians, minimizing the risk of miscommunication and errors that could have costly 

repercussions. 

Following harmonization of variables, we suggested verifying that the blank cells are missing 

values and not due to a conversion error. In addition to Levis et al.’s proposition to using 

distribution plots to identify reverse-coded variables, we suggest referring to the data dictionary, 

if available.  

 

Replication: 

Levis et al. support our call to recalculate the reported baseline and endline study results using 

the acquired datasets. We agree that it may not always be possible to exactly replicate results due 

to constraints on time, cost, or lack of methodological clarity; however, we believe some form of 

replication is essential to ensure complete, accurate and unbiased reporting of results. We 

suggest in our paper using a 10% difference as an indicator of an important difference between 

reported and replicated results while acknowledging that there is no universally accepted 

threshold to indicate a statistically significant imbalance for the standardized difference (3-6). As 

Levis et al. suggested, IPD project teams may choose a different threshold depending on their 

investigation. 

A vital consideration pointed out by Levis et al. is to decide on which set of participants from the 

IPD to use for their analysis. We did not discuss this issue in our paper, but it is an important 

                  



decision that must be made before embarking on IPD and may be decided by clinicians and 

statisticians. We emphasise however, that all PRIME-IPD steps should be conducted using the 

same sample as the original paper.  

 

Imputation and Merging: 

Almost all datasets have missing data, and various methods are available for dealing with this 

missingness. As we detailed in the PRIME-IPD article, depending on the amount and type of 

missingness in the processed datasets, imputation may or may not be appropriate (7). If 

imputation is carried out, we suggested doing so before merging the datasets for the following 

reasons. 

1. Merging the datasets prior to the imputation procedure would increase the likelihood of 

imputing values different from what the original authors might have imputed.  

2. The larger the input file for which imputations are to be performed, the greater the 

processing power needed to conduct the process. Merging the datasets before carrying 

out imputations will increase the time needed for imputation. 

Imputation within or across studies depends on the goal of the study and the variability of data in 

the datasets. Differences in databases would skew the results in the imputed datasets. Therefore, 

we would generally prefer to perform imputation prior to merging to avoid possibly costly errors. 

Authors can acquire datasets from different sources. However, access to the data is 

imperative to conduct a “one step” IPD analysis (i.e. merge the obtained datasets for pooled 

analysis) (8). As Levis and colleagues have pointed out, limited access to some data may prevent 

one step IPD analysis. A possible approach would be to conduct a “two-step” IPD analysis, 

where an individual analysis of each study is conducted, and the effect estimates are meta-

                  



analyze to obtain a pooled estimate. This analysis method may be perfectly adequate for some 

purposes and therefore, the merging step would not be feasible.  

 

Evaluation: 

In the last step of PRIME, we encourage authors to examine data distributions visually or by 

statistical tests. Levis et al. have suggested visual checking in the first stage of PRIME 

(processing stage) to identify outliers or wrong values. However, the intended purpose of 

examining data distribution here is to assess if there is a sufficient distribution to run subgroup 

analysis. Nonetheless, we agree that it would be a valuable tool to identify outliers or wrong 

values, indicating that some instructions within the PRIME steps may be adjusted to the users' 

needs. Following IPD preparation with PRIME, we fully agree with Levis and colleagues on the 

need to check model fit for IPD analysis. 

 

Conclusions: 

IPD analyses are resource extensive. Access to a small proportion of trials makes the 

interpretation of the results challenging. Project teams and funders need to weigh potential 

benefits with the additional resource requirements, such as incorporating aggregate results and 

revisiting published reports for additional information. This highlights the importance of a well-

defined and thought-out IPD analysis plan before initiating the project. It is also essential to 

consider the extra challenges of conducting an IPD, such as unexpected delays due to data 

checking issues and the inefficient data harmonization process. This further supports PRIME's 

need, a structured process that minimizes the chances of costly and resource-intensive mistakes. 

                  



We agree with Levis et al. that a consensus approach would be required for developing reporting 

guidance, for instance, a Delphi survey method. Due to the resource restrictions, we were unable 

to undertake such an exercise, so we shared this method with the scientific community due to the 

literature's lack of available guidance. 
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