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ABSTRACT 

Scientists have known for quite a long time that sepsis and diabetes are connected. The majority 

of people have type 2 diabetes are corpulent.  Furthermore, diabetic diseases can cause a large 

group of wellbeing inconveniences,   such as kidney issues, harm to nerves and veins and also 

visual impairment. An elevated danger of contaminations in diabetic individuals has likewise 

been proposed.  In order   to   known as sepsis can be expedited by circulatory system disease, as 

well as may prompt fever in whole body and septic stun, a possibly deadly drop in pulse. 

In this paper, I present study we made an attempt to assess the diagnostic and prognostic 

importance of Procalcitonin as an early marker of sepsis with an objective of measuring PCT in 

serum of critically ill patients. We have considered for our study 9 chronic diabetic patients with 

varying stages of sepsis having confirmed Staphylococcus infections and 6 non diabetic patients 

with bacterial infections of Staphylococcus and Pneumococcus. All of them were critically ill 

and they were in ICU, Global Hospitals, Hyderabad. In addition, we have also assayed the tissue 

inflammation marker C - reactive protein (CRP) to get an insight into the severity of sepsis in the 

above mentioned patients. CRP in fact has legitimacy for affirming the nearness of SIRS with 

movement to sepsis notwithstanding when clinical highlights are deficient or dubious. That is the 

reason why we have considered PCT as another marker for which we have followed a 
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luminometric assay from BRAHMS DIAGNOSTICS for PCT assay. A latex agglutination test 

was used to measure serum levels of CRP. 

The  results have shown that the PCT levels were ranging from 12.3ng/ml to 16.9ng/ml in 

diabetics with infections. The CRP levels were no doubt higher than normal in all of them 

ranging from 0.6 mg/dl to 2.4 mg/dl. On the other hand the PCT levels were ranging from 

4.6ng/ml to 7.88 ng/ml and CRP levels were found to be 0.6 to 1.0 mg/dl in non diabetics with 

infections. Our results have shown that the PCT levels in Diabetics were significantly higher 

than in non diabetics indicating that they have severe sepsis or septic shock associated with 

Organ dysfunction and High risk of death. The PCT levels in non diabetics though they have 

infections indicate that they are prone to into sepsis (foundational fiery reaction related with 

disease; on first day of ICU confirmation this demonstrates a high hazard for movement to 

extreme sepsis and additionally septic stun. The four sound control tests demonstrated 

completely typical levels of CRP and PCT. We surmised from our examination that PCT can be 

utilized for the early appraisal of contamination seriousness which may enhance the 

administration of sepsis in basically sick patients and thusly,   in addition the survival of extreme 

sepsis and septic stun patients. Notwithstanding, in view of the information of this investigation, 

the consequences of the examiner ought to be deciphered thinking about the constraints of 

affectability and specificity. 

1. INTRODUCTION  

Diabetic individuals are more defenseless 

against bacterial blood diseases called 

bacteremia, especially in the event that they 

create other bacterial contaminations, for 

example, urinary tract contaminations 

(UTIs). Danish specialists contemplated in 

excess of 1,200 patients  with bacteremia 

caused by E. coli and related microscopic 

organisms and found that around 16%  had 

diabetes diseases, contrasted and just 6 %  in 

the middle of the controls, who were 

coordinated for  their  age  and sex from the 

all inclusive community. Contrasted and non-

diabetics, diabetic patients will probably 

have bacteremia caused by urinary tract and 

stomach contaminations. Passing after 

bacteremia additionally happened more 

frequently in diabetics than in nondiabetics.  

The wide term sepsis incorporates a few 

degrees of ailment seriousness, characterized 

as SIRS, sepsis, extreme sepsis, and septic 

stun. Definitions for related conditions 

incorporate those for multiorgan brokenness 
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and sepsis-prompted hypotension are as  

follows: 

1.1 Systemic inflammatory response 

syndrome (SIRS): 

SIRS is a foundational incendiary reaction to 

an assortment of clinical put-down. The 

reaction is showed by at least two of the 

accompanying conditions: temperature 

>38°C or <36°C (2) heart rate >90 pulsates 

every moment; (3) respiratory rate >20 

breaths every moment or PaCO2,<32 mm 

Hg; and (4) white platelet check >12,000/μL, 

<4,000/μL, or >10% juvenile (band) shapes.  

1.2 Sepsis: 

Sepsis is a foundational incendiary 

reaction (SIRS) within the sight of an 

affirmed or suspected infection.SIRS is 

showed by at least two of the conditions 

natty gritty beforehand. 

1.3 Severe sepsis : 

Severe sepsis will be sepsis related with 

organ brokenness, hypoperfusion,or 

hypotension. Hypoperfusiona variations 

from the norm may incorporate yet are 

not constrained to lactic acidosis, 

oliguria, or an intense adjustment in 

mental status.  

1.4 Septic shock: 

Septic shock is sepsis-actuated 

hypotension in spite of sufficient liquid 

revival alongside the nearness of 

perfusion anomalies that may incorporate 

however are not restricted to, lactic 

acidosis, oliguria, or an intense change in 

mental status. Patients who are accepting 

inotropic or vasopressor operators may 

not be hypotensive at the time that 

perfusion variations from the norm are 

estimated. 

1.5 Sepsis-induced hypotension: 

 Sepsis-induced hypotension is a systolic 

circulatory strain <90 mm Hg or a 

diminishment of ≥40 mm Hg from 

benchmark without different reasons for 

hypotension. 

1.6 Multiple organ dysfunction syndrome. 

Multiple organ dysfunction syndrome  is the 

nearness of adjusted organ work in an 

intensely sick patient with the end goal that  

homeostasis can't be kept up without 

intercession. Serious contamination and 

sepsis are basic reasons for dismalness and 

mortality in serious care units 

(ICUs).(Garrouste-Orgeas et  al., 2006). An 

early location and particular clinical 

mediation has been appeared to be pivotal for 

the enhanced result of patients with sepsis. 

Notwithstanding, the finding of bacterial 

disease in the fundamentally sick patients 

remains famously troublesome, especially 

within the sight of different noninfectious  

conditions that can produce a fundamental 
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fiery reaction e.g. injury, major  surgery and 

consumes (Schneider and Lam, 2007).  The 

difficulties of diagnosing and treating sepsis 

just appear to be all the more overwhelming 

as frequency  expands, patients end up more 

established and more broken down, and 

pathogenic life forms advance. New  

comprehension of fiery middle people and 

pathways, resistance, and hereditary 

fluctuation in this  ailment state proposes that 

the present meanings of fundamental 

incendiary reaction disorder  (SIRS), sepsis, 

serious sepsis, and septic stun are 

misrepresented.  Confirmation bolsters early 

mediation and conclusion in sepsis and that 

the inability to intercede  brings about 

noteworthy bleakness and mortality. Early 

and suitable anti-microbial treatment is basic.  

In like manner, restricting presentation when 

contamination is missing will turn out to be 

exceedingly critical as medication  protection 

increments.  

These complexities have prompted the scan 

for a biomarker or set of biomarkers with 

convincing affectability and specificity for 

viably distinguishing the illness, patients in 

danger for untoward  results, and dependably 

directing treatment. Incalculable potential 

markers have been assessed in  distributed 

writing, a nitty gritty dialog of which is past 

the extent of this article. The most  applicable 

bio-markers are featured, including 

interleukin (IL)- 6, C-receptive protein 

(CRP),  Procalcitonin (PCT), and activating 

receptor communicated on myeloid cells 

(TREM)- 1, as are  composite markers or 

biomarker boards. 

The biomarkers are an engaging expansion to 

the be concerned of patients who  suffering  

from  sepsis since, they  noninvasive, in a 

perfect world quickly accessible, and might 

be taken after finished a patient's route. They 

may  at last fill in as possible focuses for 

treatment and vast level randomized manage 

trials. Test  unwavering quality, the 

foundation of shorts, and auspicious, 

reasonable handling must be considered 

what's more, tended to before the across the 

board appropriation of a given marker.  

Furthermore, the  biomarker is characterized 

as ''a trademark that is dispassionately 

estimated and assessed as a pointer of typical 

organic forms, pathogenic procedures, or 

pharmacologic reactions to a remedial 

intercession.'' 

1.7 C- Reactive Protein   (CRP) 

C- Reactive Protein  is an intense stage 

protein integrated dominatingly in 

hepatocytes yet additionally in alveolar 

macrophages because of an assortment of 

cytokines, especially IL-6. C- Reactive 

Protein    assumes a part in safe balance, with 
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both expert and mitigating impacts. It has 

been appeared to tweak the supplement 

course and manage bacterial opsonization 

and phagocytosis in the face of host 

infection. Moreover,  elevations in C- 

Reactive Protein    have been exhibited in an 

assortment of noninfectious states, 

incorporating into postsurgical and post 

myocardial dead tissue settings and in 

rheumatologic illness. Serum C- Reactive 

Protein    is engaging as a biomarker on the 

grounds that focuses increment quickly in 

reaction to irritation and half-life is short 

(around 18 hours), despite the fact that its 

energy may not be as positive as those of 

PCT. Finally, the examine is reasonable and 

broadly accessible. Various examinations 

have exhibited C- Reactive Protein    levels 

to be hoisted in sepsis, yet the information 

supporting its utilization as a symptomatic 

biomarker are less convincing. When the 

marker performs better than standard clinical 

parameters, for example, white platelet check 

and temperature, in foreseeing 

contamination. 

unaccompanied and joined with  only five 

factors in a medical expectation achieve, C-

reactive protein  had sensible demonstrative 

precision. It has been recommended that CRP 

might be utilized to take after reaction to 

anti-microbial treatment, yet C-reactive 

protein performs inadequately in segregating 

septic from nonseptic stun and is less precise 

than  procalcitonin  in separating SIRS from 

sepsis  however  the AUC 0.677,95%   and  

CI 0.622-0.733 respectively. In addition,    

SIRS from sepsis    of    is versus 0.925, 95% 

CI 0.899-0.952, respectively. Moreover, 

designating an appropriate cut-off (eg, > 50 

mg/mL) may assist to recognize illness as the 

cause of irritation and get better C-reactive 

protein compassion. 

 
Fig. 1:  Open pentameric structure CRP 
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Fig 2:   Hepatocyte and cellular metabolosm concerning crp r and cathepsin g 

 

Similarly as CRP's utilization as an analytic 

apparatus in sepsis has tested, so has its part 

as a prognostic measure. Furthermore,   

unselected populace of patients admitted to   

in Belgium,  raised confirmation CRP levels 

(> 10 mg/dL) were fundamentally connected 

with a higher frequency of organ 

disappointments and mortality. Various 

examinations, notwithstanding, have 

demonstrated CRP to be inadequately 

prescient of result in sepsis. It is misty 

whether critical increments in CRP happen 

with compounding sepsis seriousness. On 

account of the blended outcomes in 

distributed examinations, despite the fact that  

serial CRP observing may have some an 

incentive in foreseeing contamination and 

reaction to anti-microbials  in the ICU, its 

part as a particular analytic and  the 

prognostic biomarker in sepsis diabetics  

stays constrained. This examination is a 

clinical assessment of in the case of utilizing 

C-responsive protein, a test that has been 

sparingly utilized as a part of late years, 

includes a legitimized advantage in precisely 

and quickly recognizing intense 

contamination. The test has increased 

recharged enthusiasm because of the broad 

investigations of its association to the group 

of three of corpulence, insulin protection, and 

types of 2 diabetes mellitus, with a extended 

term association to cardiovascular 

1.8 Procalcitonin 

PCT- Procalcitonin is a propertied of 

calcitonin that is pervasively communicated 

as a major aspect of the crowds  provocative 

reaction to an assortment of insults. Even 

though calcitonin is a neurohormone 

traditionally  delivered in the thyroid and 

associated with calcium homeostasis, PCT- 

Procalcitonin is one of a few calcitonin  

forerunners associated with the safe reaction, 

going about as an alleged ''hormokine'' in an 

assortment of including cardiogenic stun, 

provocative states, trauma, necrotizing 

pancreatitis, consumes,  surgery and disease. 
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Immunologic bar of calcitonin forerunners 

enhances organ brokenness and result in 

creature models of sepsis. 

 
Fig. 3: ProCT is a ''hormokine. Articulation is confined to neuroendocrine cells, particularly C cells of the thyroid, in the 

typical state. In sepsis, constitutive union and discharge happens in light of the host fiery reaction 

1.8 Sepsis and Diabetes 

Diabetes is a constant (long lasting) sickness 

that significantly affects life. Having diabetes 

implies you should work to control the blood 

glucose (sugar) levels to make sure that they 

don't get too high or too low. The measure of 

glucose in your blood is essential. Human 

body needs glucose for vitality, be that as it 

may, a lot of it crushes body tissues and too 

little keeps the body from the nutrients. 

People who have diabetes are in danger of 

creating wounds and bruises that don't mend 

well. While the wounds are available, they 

are at high danger of creating disease. What's 

more, again in light of the diabetes, the 

contaminations can get serious rapidly. At 

the point when disease overpowers the body, 

the body can react by forming sepsis and 

going into septic stun. In some cases called 

blood harming, sepsis is the body's regularly 

fatal reaction to contamination or damage. 

Sepsis slaughters and debilitates millions and 

requires early doubt and quick treatment for 

survival. Around the world, 33% of 

individuals who create sepsis kick the bucket 

and a large number of them are constant 

patients of Diabetes Mellitus. Diabetic 

patients who do survive are left with organ 

brokenness and additionally removals. The 

visualization of patients with sepsis is 

identified with the seriousness or phase of 

sepsis and also to the basic wellbeing status 

of the patient. For instance, patients with 

sepsis and no progressing indication of organ 

disappointment at the season of analysis have 

around a 15%-30% shot of death. Patients 
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with serious sepsis or septic stun have a 

mortality (passing) rate of around 40%-60%, 

with the elderly having the most astounding 

passing rates. Infants and pediatric patients 

with sepsis have about  

a 9%-36% death rate. Agents have built up a 

scoring framework (MEDS score) based on 

the patient's indications to appraise 

visualization. 

2. Methodology   of Proposed Research  

          This section give the details 

description of Materials and Methods   that 

have used   in my research.  

2.1. High-quality Antibodies for Sensitive 

Inflammation and Sepsis Immunoassays 

A.  For differentiate between inflammatory 

and non-inflammatory, it is need   

Laboratories.  

B. The Erythrocyte Sedimentation Rate   is 

used to detect for testing pruose.      

C. In order to acute phase proteins or 

inflammatory cytokines, the (ESR) or 

highly sensitive, quantitative 

immunoassays are considered.  

                                                                                                                                       
Fig 4: Model showing antibodies to cell surface markers, a key to present day molecular diagnostic tools 

 

2.2  C-reactive Protein and Procalcitonin 

by Using Antibodies 

C-receptive protein (CRP) is an unspecific 

marker of aggravation. CRP assurance by 

immunoassay is a settled research center test 

for the analysis and observing of provocative 

procedures. New utilizations of CRP 

assurance are as a hazard factor for 

cardiovascular malady, and for chance 

assessment of patients with angina pectoris. 

And in addition blood culture to distinguish 

irresistible specialists, and lifted C-

responsive protein (CRP), hoisted 

Procalcitonin (PCT) is perceived as a 
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biomarker for sepsis. PCT is a forerunner of 

the hormone calcitonin; in the thyroid organ, 

procalcitonin is separated into calcitonin, 

katacalcin and a N-terminal part. PCT isn't 

discharged into the circulation system of 

solid people. Since it was accounted for that 

there is a lifted level of PCT in patients with 

a disease of bacterial beginning, PCT is 

thought to be the primary marker of 

disarranges joined by aggravation and sepsis. 

A variety of amazing antibodies to C-

responsive protein and Procalcitonin are 

accessible in  mass for produce of these 

touchy immunoassays. PCT levels and CRP 

levels were assayed in serum of 9 chronic 

diabetic patients with varying stages of sepsis 

having confirmed Staphylococcus infections 

and 6 non diabetic patients with confirmed 

bacterial infections with staphylococcus and 

pneumococcus. All of them were 

critically ill and they were in ICU, Global 

Hospitals, Hyderabad. PCT level was 

estimated in the majority of the above 

patients utilizing quantization 

immuno‐luminometry strategy by lumitest 

unit and CRP was tested in every one of them 

by latex agglutination technique. PCT test: In 

this measure a PCT level of ≥0.5 ng/ml was 

acknowledged as obsessive. The PTC level 

(0.5‐2 ng/ml and 2‐10 ng/ml and >10 ng/ml ) 

considered as feebly positive, positive, and 

emphatically positive, individually. PCT 

levels were estimated utilizing a period 

settled opened up cryptate outflow (TRACE) 

test.   Intra-and interassay coefficients of 

variety as decided in our research center 

were, contingent upon the example focus, in 

the vicinity of 2 and 5%. The best cut-off 

estimation of PCT in segregating amongst 

septic and nonseptic patients is as yet vague, 

however most creators propose a cut-off 

estimation of around (2 ng/mL). Also, we 

subjectively picked a higher cut-off 

estimation of (10 ng/mL) to check whether 

we could build the positive prescient 

estimation of PCT, that is, to locate a cut-off 

an incentive above which sepsis could be 

affirmed without question. 

2.3 Measuring principle 

KRYPTOR® utilizes TRACE (Time 

Resolved Amplified Cryptate Emission) 

innovation, in light of a non-radiative 

exchange of vitality. This exchange happens 

between two fluorescent tracers: europium 

cryptate (contributor) and XL665 

(acceptor).The flag estimated amid the 

development of the antigen-counter acting 

agent complex is joined by an intensification. 

KRYPTOR® tests are homogeneous, without 

partition or washing. It is in this way 

conceivable to acquire information without 

interfering with the immunological response. 
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High-focus tests are identified in the initial 

couple of moments of hatching, and might be 

weakened by the fitting weakening element, 

at that point re-measured consequently. The 

particles of PCT introduce in the examiner 

tests are sandwiched between the antibodies. 

The force of the flag is relative to the 

measure of PCT. The state of the standard 

bend is indistinguishable to that got by 

immunometric techniques. 

 

 
Fig.5: Measuring principle 

 
2.4  Procedures  

A. Step I Qualitative slide Test: 

1. Place one drop of serum on the slide using 

disposable plastic dropper in circled area of 

the slide, provided in the kit. 

2. Add one drop of CRP latex reagent to the 

above drop and mix with disposable 

applicator stick. 

3. Rock the slide gently back and forth, 

observe for agglutination macroscopically 

after 2 minutes. 

B.  Semi Quantitative Test: 

1. Dilute the specimen (showing positive 

result) serially in the ratio of 1:2, 1:4, 1:8, 

1:16, 

1:32, 1:64 using Normal Saline. 

2. Place one drop of diluted sample using 

plastic droppers in each circle of the slide. 

3. Add one drop CRP latex reagent in each of 

these circles. Mix well with applicator stick, 

4. Rock the slide gently back and forth, 

observe for agglutination macroscopically 

after 2 minutes. 
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Fig 6: Negative -positive result 

2.5 Calculation 

I have   used    various computation for  

calculating    the  CRP 

 CRP (mg/dl)=D*S [D-Highest dilution of 

specimen showing agglutination  S-

sensitivity of the test: 0.6mg/dl] 

CRP level < 0.6 mg/dl: normal (especially 

for indication of CVD and other 

inflammation related complications) . 

Undetectable rang   PCT 0- 0.09 mg/dl. CRP 

0--.0.6 mg/dl 

3.Experimental Setup  

As mentioned earlier in materials and 

methods PCT levels and CRP levels were 

assayed in serum of 9 chronic diabetic 

patients with varying stages of sepsis having 

confirmed Staphylococcus infections and 6 

non diabetic patients with confirmed 

bacterial infections with staphylococcus and 

pneumococcal. All of them were critically ill 

and they were in ICU, Global Hospitals, 

Hyderabad.  Table 1 shows the results   of  

chronic Diabetic patients. 

Table 1: Results  of the  assay   for chronic diabetic patients 
Chronic   Diabetic  patients 

(Serial  Numbers) 
Sample ID Procalcitionin level (ng/ml) CRP level (mg/di) 

1 BRTGH102 16.7 1.2 
2 BRTGH104 14.8 1.8 
3 BRTGH122 12.34 2.4 
4 BRTGH233 12.98 2.4 
5 BRTGH344 14.56 1.8 
6 BRTGH345 16.67 1.2 
7 BRTAH60 16.9 1.2 
8 BRTAH67 16.33 1.6 
9 BRTAH68 13.55 0.8` 

 
Table 2: Results  of the  assay   for   chronic  Non diabetic patients 

Chronic   Non  diabetic    patients 
(Serial  Numbers) 

Sample ID Procalcitionin level (ng/ml) CRP level (mg/di) 

1 BRTGH24 4.67 1.0 
2 BRTGH28 4.89 0.6 
3 BRTGH45 5.82 0.8 
4 BRTGH56 5.77 0.6 
5 BRTGH61 6.99 0.6 
6 BRTGH67 7.88 1.2 
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Table 3: Healthy   control   for  CRP and PCT 
Serial  Numbers Sample ID Procalcitionin level (ng/ml) CRP level (mg/dl) 

1 BRTC1 undetectable undetectable 
2 BRTC2 undetectable undetectable 
3 BRTC3 undetectable undetectable 
4 BRTC2 undetectable undetectable 

 

Our results have shown that the PCT levels 

were ranging from 12.3ng/ml to 16.9ng/ml in 

diabetics with infections. The CRP levels 

were no doubt higher than normal in all of 

them ranging from 0.6 mg/dl to 2.4 mg/dl. 

On the other hand the PCT levels were 

ranging from 4.6ng/ml to 7.88 ng/ml and 

CRP levels were found to be 0.6 to 1.0 mg/dl 

in non diabetics with infections.  Table 2 

demonstrates Non diabetic patients after  

using various measurement  principal. The 

results have shown that the PCT levels in 

Diabetics were significantly higher than in 

non diabetics indicating that they have severe 

sepsis or septic shock associated with Organ 

dysfunction and High risk of death. The PCT 

levels in non diabetics however they have 

diseases show that they are probably going to 

into sepsis (fundamental provocative reaction 

related with contamination; on first day of 

ICU confirmation this demonstrates a high 

hazard for movement to extreme sepsis as 

well as septic stun. Table 3 shows the healthy   

control   for  CRP and PCT.  The four 

healthy control samples showed absolutely 

normal levels of CRP and PCT. 

Notwithstanding the utilization of new 

treatment modalities, changes in innovation 

and expanded involvement, mortality of 

patients with sepsis, extreme sepsis, septic 

stun and sepsis-prompted multiorgan 

disappointment stays high. Such troublesome 

anticipation of patients with sepsis is 

somewhat because of postponed conclusion. 

Exposure of extreme diseases is hampered by 

low affectability and specificity of the lab 

tests and by non-specificity of clinical signs. 

In the present investigation we broke down 

the plasma convergences of PCT concerning 

its potential use as a marker of sepsis. Albeit 

hoisted PCT fixations (16.9 ng/ml) were 

recognized at a fundamentally higher 

recurrence among patients with irresistible 

sicknesses and diabetes contrasted with those 

with non irresistible SIRS. PCT was 

adequately solid as an early marker of sepsis 

since the discriminative power was generally 

higher than with CRP, the tissue irritation 

marker. Comparative outcomes were gotten 

by different specialists. The part of PCT in 

separating SIRS from sepsis is ambiguous, 

despite the fact that the lion's share of studies 

demonstrate higher qualities in patients with 

sepsis. Conversely, a few examiners 
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announced that PCT isn't extremely precise 

in separating disease from aggravation in 

basically sick patients, where no huge 

contrast as watched. In this research work 

investigation, we discovered confirmation 

that PCT might be an early prognostic 

marker in diabetic patients with sepsis The 

information demonstrated a critical 

connection between PCT plasma focuses and 

the seriousness of the patients' condition, 

including entanglements and the seriousness 

of organ brokenness. This finding concurred 

with past agents. 

 
Fig 7: Graphical representation of serum pct levels in d and nd patients with sepsis 

 

 
Fig 8: Graphical representation of serum crp levels in d and nd patients with sepsis 
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5. CONCLUSION  

Although PCT VALUES suggest the degree 

of severity of sepsis and septic shock in 

critically ill patients in ICUs differentiating 

between diabetic and non diabetic patients 

with infections appears to be a hard task on 

the basis of PCT levels alone. PCT is 

valuable early marker of contamination 

seriousness, since its focuses expanded 

essentially in parallel with the level of sepsis. 

That is the reason it ought to be combined 

with blood societies and tissue irritation 

markers. The PCT–Q test is very  important 

and   is  straightforward and speedy.  As 

well, it  can be utilized for the early appraisal 

of contamination seriousness which may 

enhance the administration and therefore, the 

survival of extreme sepsis and septic stun 

patients. Notwithstanding, in view of the 

information of this investigation, the 

aftereffects of the test ought to be translated 

mulling over the constraints of affectability 

and specificity. 
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