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monitoring of this vaccine’s safety in early fall 2009. Methods: The VSD 
Project conducts near real-time monitoring of potential adverse events 
following vaccination for all new vaccines. Each week, each site updates 
dynamic data files, and the coordinating center analyzes all data cumulatively. 
Repeated analysis of the same data requires adjustment for multiple testing. 
To address this issue, VSD uses sequential statistical methods. Evaluation of 
H1N1 vaccine safety poses special challenges, including confounding by 
indication, seasonality, and new priority groups including pregnant women. 
We are using several analytic methods, including: (1) Self-controlled case-
series, which compares exposed vs. unexposed time windows within the 
same individual; (2) Poisson, which compares the outcomes during the 
current season with expected rates based on historical data for seasonal 
influenza vaccine; and (3) Difference-in-difference, which compares the 
relative risk in exposed vs. unexposed time windows for H1N1 vaccine 
during the current season with the relative risk for seasonal influenza vaccine 
during cumulative prior seasons. Results: Pre-specified outcomes of interest 
include: Guillain-Barre syndrome, neuropathies, seizures, encephalitis, Bell’s 
palsy, ataxia, anaphylaxis, spontaneous abortion, pre-eclampsia, stroke, 
myocarditis and wheezing. Historical rates of these outcomes were calculated 
for time windows after seasonal influenza vaccination in prior seasons 
(2000/01-2008/09). The sequential analysis methods above will be used, and 
relative and absolute risks will be estimated for each outcome. For outcomes 
found associated with vaccination in preliminary analyses, additional 
evaluation will be conducted using temporal scan analyses, logistic regression, 
and when appropriate, medical record review.
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Background/Aims: The CDC is developing a national amyotrophic lateral 
sclerosis (ALS) registry that would be based on electronically available 
medical records and claims. The HMORN contracted with the CDC to help 
examine the feasibility of doing this in locations (e.g., HMOs) where 
complete longitudinal records are more likely to be available. Any final 
system used by the CDC will require an algorithm to classify putative cases. 
Our aim was to develop an automated algorithm to classify putative cases of 
ALS and other motor neuron diseases using electronic health records. 
Methods: We identified potential cases of ALS by review of inpatient, 
outpatient, other provider services, mortality and pharmacy data for any 
evidence of ALS or, more generally, motor neuron disease (MND) from 2001 
to 2005 at Kaiser Permanente, Northern California. The records of each 
individual were reviewed to classify into five categories: probable ALS, not 
ALS, other MND (not ALS), insufficient information, or unclear. 
Classification And Regression Tree (CART) analyses were used to create an 
algorithm based on a comprehensive set of variables that may predict the 
likelihood of having true ALS (or, conversely, ruling them out). Results: 
Multiple algorithms were developed with key variables being number times 
an ALS code appeared in the record, physician-type making diagnosis, 
alternative diagnoses, mortality records, and length of follow-up. In our best 
model, we were able to correctly classify 99.6% of those originally 
determined to be probable ALS. However, there remain a substantial number 
of individuals classified by review or algorithm in the unclear, insufficient, 
or other MND categories. In addition, with this analytic approach, the “costs” 

of misclassification can be modified, and we will present alternative 
algorithms with a discussion of the benefits and disadvantages of each. 
Validation analysis results conducted in a second HMO will be presented. 
Conclusions: An algorithm was developed that appropriately classifies the 
vast majority of probable ALS cases. However, given the lack of detail in 
some records and the difficulty in diagnosing some clinical cases, there will 
be some misclassification when based solely on electronic medical records.
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Background and Aims: Mining information from unstructured clinical text 
requires knowledge of synonyms and variant spellings corresponding to the 
term of interest. Lexicons such as the Unified Medical Language System 
identify recognized synonyms but are less helpful in identifying variant 
spellings or locality-specific language. Natural language processing 
algorithms employing dictionary look-ups frequently miss terms because of 
variant spellings, accounting for as much as 25% of algorithm failures. This 
problem is not easily resolved deductively or through domain expertise. We 
describe an inductive, empirically-driven method that identifies synonyms/
variant spellings of a concept of interest. Methods: The conceptual basis for 
this method is the principle that terms with similar meanings tend to be found 
in similar textual contexts. Accordingly, sets of words found with high 
frequency in the context of two synonyms will overlap with high probability. 
Call the word of interest the target term; call the high-frequency words 
around it context terms; call words most likely to be synonyms/variants 
synonym candidates. A four-step process can be used to identify variants. 
Step 1: Identify the target term’s highest frequency context terms. Step 2: 
Identify terms found in high frequency near each of the context terms. Step 
3: Eliminate Step 1 & 2 terms appearing more often outside the context than 
in it. Step 4: Manually review remaining synonym candidates to identify true 
synonyms/variants. Using SAS we illustrate the method for target term 
HER2/NEU in Group Health chart notes for 2008, representing 200,913,281 
lines of clinical text. Results: Four of the top 20 context terms near HER2/
NEU had ratios of in_context_occurrence/out_of_context_occurrence > 1: 
OVEREXPRESSION, ONCOGENE, OVEREXPRESSED, C-ERBB-2. 
These context terms occurred 1196, 617, 540, and 170 times, respectively, 
and produced lists of 205, 119, 143, and 54 of their own context terms, 
respectively (excluding words with frequency < 2). Manual review yielded a 
final set of 23 synonyms and spelling variants, including HER-2, HER/2, 
HER-2-NEU, HER2/NUE (note spelling: “NUE”), FISH, IHC, and 
C-ERB-B-2 among others. Conclusion: The method describe provides an 
easily implemented approach to identifying synonyms/variants of terms of 
interest that can be used to enhance strategies for identifying concepts in 
clinical text.
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Background: It is often desirable to include enrollment and disenrollment 
(or, conversely, retention) information in grant applications. Overall 
disenrollment has been evaluated as part of Virtual Data Warehouse quality 


