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MathWorks: Neural 

Network Toolbox 

%% This script assumes these  

variables are defined: 

% % clinical_data_inputs - input data. 

%%  clinical_data_targets - target data. 

 for k=1:10 

    k 

    if k == 1 

        inputs = day_inputs1; 

        targets = day_targets1; 

    elseif k == 2 

        inputs = day_inputs2; 

        targets = day_targets2; 
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Figure 7.  The accuracy of outcome based on daily vital signs recorded during the 
course of treatment. Points labeled single used data on that specific day of treatment 
whereas points labeled recurring incorporate the patients’ vital signs on previous days of 
treatment.  

Figure 1. Case-fatality rate for the top nine variables from Zye correlation ranking. 
The threshold for blood urea nitrogen is above 31.0 (mg/dl), creatine above 6.00 (mg/dl), 
granulocytes above 9.50 (%) and white blood cell concentration above 18.0 (103/mm3).  
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Figures 2, 3. The effect of a patients’ age and the days of fever before presentation at 
the hospital on CFR. 
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Figure 4. The 
outcome 
confusion 
matrix using 
SCNS, ARF, 
ENC,  and 
HYPO 
followed by its 
corresponding 
sensitivity and 
specificity. 
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Sensitivity 98.5% 80.6% 

Specificity 95.7% 92.6% 
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Figure 6. P-values for the degree of significance between discrete clinical variables 
and patient outcome using Fisher’s Exact Test. Variables above the line indicate a P-
value less than 0.01. 
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• SCNS, ENC, ARF, and HYPO are the four discrete variables with 
highest correlation with patient outcome.  

• These four variables have high predictive powers with a sensitivity of 
98.5% and 80.6% and a specificity of 95.7% and 92.6%, for recovered 
and deceased patients respectively.  

• Older patients have higher case fatality rate. For instance, patients 21 
and under have case fatality rate (CFR) of 8.3%, patients between the 
age of 45 and 54 have CFR of 26.9% and patients 65 and over have 
CFR of 36.4% 

• Although it was thought to have a significant impact on CFR, there is 
no clear correlation between the days of fever prior to hospital 
presentation and a patient’s outcome. 

• A physician can more precisely determine outcome among patients 
who share similar clinical diagnosis using creatinine and lactate 
dehydrogenase lab results as shown in Figure 5. 

• The difference in predicting outcome between single and recurring  
treatment data of patients vital signs is overall not significant, 
however there is a distinct peak on Day 9 for recurring data. In both 
cases there is a definite trend for increasing accuracy as treatment 
progresses. 

• Zye is a powerful and precise tool for visually exploring and assessing 
multivariable data sets for correlations. For this Lassa fever case-study, 
Zye allows us to elegantly and intelligently generate hypotheses based 
on epidemiological data of Lassa fever patients.  

The Irrua Specialist Teaching Hospital (ISTH) in Nigeria documents 
extensive and comprehensive epidemiological data of patients in the 
Lassa fever ward. Information from this epidemiological data is used in 
determining the case-fatality rate associated with Lassa fever patients, 
and most importantly, finding which parameters strongly predict patient 
outcome. This project presents a visualization software, Zye, which 
allows users to efficiently scan large datasets through visual analysis. In 
our results, clinical diagnosis of severe central nervous system disease 

(SCNS), encephalopathy (ENC), acute renal failure (ARF), and 
hypotension (HYPO) most closely prognosticate outcome. Zye provides 
users an intuitive understanding of associations in multivariable 
datasets using mutual information ranking and an exploratory visual 
interface. The ability to extricate meaningful associations and generate 
novel hypotheses from large datasets has important implications for 
future epidemiological studies and more broadly, health sciences 
research. 

Lassa fever is a viral hemorrhagic fever endemic in West African 
countries including Nigeria, Sierra Leone, and Guinea. The Lassa virus is 
a negative-strand RNA virus carried in small African rodents, the 
multimammate rat, which serve as the virus’ main reservoir. An 
estimated 100,000 to 300,000 people are infected by the Lassa virus every 
year in West Africa.1 The Irrua Specialist Teaching Hospital (ISTH) in 
Nigeria has on-site diagnostics and treatment for Lassa fever patients. 
Clinical data of Lassa patients from January 2011 until June 2013 is 
utilized in this case study.  
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Figure 5. 
Creatinine and 
lactate 
dehydrogenase 
lab results of 
patients 
diagnosed with 
three or more of 
the following : 
SCNS, ENC, ARF, 
and HYPO. (FR – 
first lab result of 
the patient, LR – 
last available lab 
result of patient) 
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