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Statement of Purpose and Literature Review 

  The laboratory analysis of inflammatory biomarkers for the 

diagnosis of infection is widely considered to be standard practice.  

This has been previously well investigated primarily with respect to 

the diagnosis of a specific aspect of infection (such as the 

presence/absence of osteomyelitis) or to demonstrate the association 

between initial disease presentation and final clinical outcome [1-7].  

However, it has been our clinical experience that the primary points 

of medical decision making on the initial presentation of diabetic 

foot infection are 1) whether or not the patient requires in-patient 

management or can be managed as an outpatient, and 2) whether or 

not the patient requires operative intervention for the infection.    

   Therefore, the objective of this investigation was to 

evaluate the association between inflammatory biomarkers 

on initial presentation against these two medical decision 

points in the setting of diabetic foot infection (in-patient 

admission and operative intervention).   

   A retrospective analysis was performed of consecutive subjects presenting 

to the emergency department of an urban tertiary care hospital with the 

clinical presentation of a diabetic foot infection.  This included those with 

cellulitis, suspected abscess, acute/chronic wound, and/or osteomyelitis.  

Inclusion criteria were the presence of diabetes, emergency room 

consultation by the Foot and Ankle Surgery service, and the performance of a 

white blood cell count (WBC), erythrocyte sedimentation rate (ESR) and C-

reactive protein (CRP) in the emergency department within 24 hours of 

admission.  The evaluated outcomes were whether the subject was admitted 

for in-patient management and whether the subject underwent surgical 

intervention for the infection.   

   Calculations of sensitivity, specificity, positive predictive value and 

negative predictive value were performed for each biomarker at several 

different thresholds.  For the calculations, admission (vs. not admitted) and 

operative intervention (vs. no operative intervention) were considered the 

outcome traits of interest, while the laboratory values were considered the 

diagnostic test.  Values over the identified thresholds indicated a positive test.   

As with any scientific investigation, critical readers are encouraged to review the study design and specific 

results in order to reach their own conclusions, while the following represents our conclusions based on 

the data.  As scientists, we also never consider data to be definitive, but do think that these results are 

worthy of attention and future investigation: 
 

The results of this investigation found that inflammatory 

biomarker laboratory values had relatively modest measures 

of sensitivity and specificity with respect to identifying which 

patients seen in the emergency department with diabetic foot 

disease might go on to in-patient admission and/or requiring 

operative intervention.  Although these tests should remain a 

part of medical decision making, it does not appear as though 

they should drive the entire decision.  It is our hope, however, 

that this information might lead to other investigations toward 

the development of objective admission criteria and surgical 

indication criteria that will aid foot and ankle surgeons with 

evaluating diabetic patients at risk for infection.   

 

   Forty-eight patients met criteria and were included in this analysis.  Results are depicted in the two tables below for in-patient admission (left table) and 

operative intervention (right table).  The sensitivity of a diagnostic test is generally considered to be the ability of the test (i.e. an elevated laboratory value in 

this study) to appropriately identify subjects with the trait of interest.  For this study, for example, the sensitivity of the WBC would essentially be the ability of 

the WBC to correctly identify how many patients were admitted or went to the OR.  The specificity of a diagnostic test, on the other hand, is considered the 

ability of a diagnostic test to appropriately identify subjects without the trait of interest.  In other words, how well did the diagnostic test identify which patients 

would not be admitted or would not go to the OR? In terms of analysis, a “gold standard”-level diagnostic test would be expected have levels of both 

sensitivity and specificity greater than 80%.   

   No measurement at any threshold met this definition of both sensitivity and specificity higher than 80%.  In fact, only ESR at 30mm/hr and CRP at 0.4mg/dL 

met this for sensitivity for both admission and need for operative intervention.  We did not observe any value of specificity over 80% for any laboratory 

measurement, although WBC at 11.0K/mm3 and CRP at 14mg/dL came close.  As might be expected, levels of sensitivity for ESR and CRP were relatively 

high.  These are generally considered to be relatively sensitive measures for inflammation although not necessarily specific for infection.  Interestingly, 

however, levels of sensitivity decreased with higher thresholds, with levels of specificity increasing with higher thresholds.    

   The positive predictive value is the probability that subjects with a positive diagnostic test (i.e. a laboratory value above the listed threshold) will actually 

have the outcome of interest (admission and OR intervention in this study).  The negative predictive value is conversely the probability that subjects with a 

negative diagnostic test (i.e. a laboratory value below the listed threshold) will not have the outcome of interest (no admission and no OR intervention in this 

study). Levels of positive predictive value were generally high throughout, while levels of negative predictive value were low, particularly for the in-patient 

admission.   

   These numbers might not be a surprise considering our inclusion cohort. One limitation of this study is the relatively high pre-test probability of this study 

population.  In other words, diabetic patients presenting with clinical suspicion of infection are probably more likely than less likely to be admitted, and are 

also probably more likely to undergo surgical intervention.  Populations that have a relatively high prevalence of the outcome of interest (admission and 

operative intervention in this study) are likely to have high positive predictive values and low negative predictive values.  This likely also explains our uniform 

specificity measurements as most subjects in this study were admitted.   

 
    Need for 

Admission 

(n=48) 

Sensitivity Specificity Positive 

Predictive 

Value 

Negative 

Predictive 

Value 

WBC  

≥11.0 

K/mm3 

39% 50% 95% 3% 

ESR  

≥30mm/hr 
82% 50% 97% 11% 

ESR 

≥70mm/hr 
43% 50% 95% 3% 

CRP 

≥0.4mg/dL 
93% 50% 98% 25% 

CRP  

≥5.0mg/dL 

 

65% 50% 97% 6% 

CRP 

≥14.0mg/dL 
20% 50% 90% 3% 

Need for 

OR 

(n=48) 

Sensitivity Specificity Positive 

Predictive 

Value 

Negative 

Predictive 

Value 

WBC  

≥11.0 

K/mm3 

43% 77% 83% 33% 

ESR  

≥30mm/hr 
88% 27% 73% 50% 

ESR 

≥70mm/hr 
59% 43% 71% 30% 

CRP 

≥0.4mg/dL 
94% 8% 73% 33% 

CRP  

≥5.0mg/dL 

 

63% 38% 73% 28% 

CRP 

≥14mg/dL 
18% 79% 67% 28% 


