
➢There are various studies to evaluate the sensitivity and specificity of diagnostic tests with respect to the detection of infections. 

➢In these studies, the proportion of patients with positive diagnostic tests varies. 

➢Theoretically, when the positive and negative predictive values are fixed, an increased proportion of patients with positive diagnostic tests leads to higher sensitivity and 

lower specificity. 

An increased proportion of patients with positive diagnostic tests leads to 

higher sensitivity and lower specificity. 
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➢We conducted a meta-analysis using data from a previous meta-analysis, including 67 studies providing the number of true positive, false positive, false negative, and true 

negative, sensitivity and specificity of the cytomegalovirus (CMV) antigenemia assay using PCR as the reference standard. 
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Sample characteristics

True False

Positive 40 10 50 Positive predictive values 80

Negative 10 40 50 Negative predictive values 80

50 50 100

Sensitivity Specificity

80 80

➢For example, if the true positive is 40, false positive is 10, false negative is 10, 

and true negative is 40, the positive and negative predictive values are both 80%, 

the proportion of patients with positive diagnostic tests (all patients with positive 

diagnostic tests ÷ all patients × 100 [%]) is 50%, and sensitivity and 

specificity are both 80%. 

➢Compared to the left, if the true positive is 72, false positive is 18, false 

negative is 2, and true negative is 8, the positive and negative predictive values 

both remain 80%, the proportion of patients with positive diagnostic tests 

increases to 90%, the sensitivity increases to 97.3%, and the specificity 

decreases to 30.8%. 

➢We examined whether these statistical properties had appeared in actual studies, using the data in the meta-analysis. 

True False

Positive 72 18 90 Positive predictive values 80

Negative 2 8 10 Negative predictive values 80

74 26 100

Sensitivity Specificity

97.3 30.8 

➢We defined “proportion of patients with positive diagnostic tests” as “all patients with positive diagnostic tests ÷ all patients × 100 (%).” 

➢We evaluated a correlation between the sensitivity or specificity and proportion of patients with positive diagnostic tests in the 67 studies using the Pearson product-

moment correlation coefficient. 
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67 studies

n = 67
Mean ± standard 

deviation

Proportion of patients with 

positive diagnostic tests, % 
31.2 ± 20.3

Sensitivity, % 64.0 ± 24.0

Specificity, % 92.9 ± 9.3
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r = 0.66, p < 0.001 r = -0.39, p = 0.001

Discussion

➢ The present study results suggest that an increased proportion of patients with positive diagnostic tests leads to higher sensitivity and lower specificity. 

➢ Unifying the proportion of patients with positive diagnostic tests is realistically impossible; therefore, an evaluation by meta-analysis is desirable. 

The sensitivity was significantly positively correlated with 

the proportion of patients with positive diagnostic tests.

Proportion of patients with positive diagnostic tests
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The specificity was significantly negatively correlated with 

the proportion of patients with positive diagnostic tests.
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