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Background & Objective

e Aim ; to test whether blood concentration of
CRP, PCT and ANP at initial ED visit could help
physicians to accurately identify those who
should be treated as inpatients among low-
risk CAP patients (not hemodynamic or respiratory
failure, unstable comorbidities, and pleural effusion)

e primary objective : assess the overall effectiveness of CRP,
PCT, and ANP levels to discriminate between gold-standard
inpatients and outpatients.

* secondary objective: identify useful cutoffs for any of those
biomarkers to guide gold-standard hospitalization decision

Methods

¢ Design: Multicenter, prospective, observational study with blind
evaluation

e Setting: Emergency departments of 12 French hospitals.
(November 2004 to November 2007)

¢ Patients: 549 consecutive, immunocompetent adult patients
with mild CAP.

¢ Microbiological findings were positive in 74 (15%) ; 32 strep

pneumoniae, 6 Strept species, 17 E. coli, 9 Staph aureus, 5 Legionella pneumophila, 5
Haemophilus influenzae, 6 miscellaneous

¢ Measurements: Centralized and blind measure of baseline CRP,
PCT, and ANP; sensitivity, specificity, and positive and negative
likelihood ratios (LR+, LR- ) for determining hospital admission.
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Table | Baseline characteristics of the study papulation and comparison of stuly groups aceerding to gold-standard hospital admissior]
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“Total Gold-standard hospital admission decision® p Value
in= 59
Discharge Admission
(n=2%) (n=310)
Demagraphic factor
Male sex, n (%) 27 (54.1) 124 (51.9) 173 (55.8) 0.3
[AEE) years), mean (50) 37 202) 423 (145 64.3(18.8) 001
Nursing home resident, n (%) 10 (LE) 108 8(26) 0.10
Diabetes mellitus, n (%) 59 (10.7) 51 4174 <001
Liver disease, n (%) T3 000y 7(22) 002
Congestive heart disease, n (%) 103 (18.8) 625) 97 (33 001
Cerebrovascular disease, n (%) 12(22) 1{04) 11(15) 0.2
hronic renal disease, n (%) XN 000 6(18) 0.04
001
362 (65.9) 235 (98.3) 127 (41.0)
A (16.4) 4(17) 86 (2170
0 000y 97 (313

JCLIRBLAS (no ()I"p::inl\] <001
0, n (%) 34 (6.6) 15(49)
1,n(%) 269 (49.2) 95 (308)
2,n(%) 147 269) 109 (354)
3 %) w40 12(834)

1% 170 17(55
CRP (mgll), median IQR] 1266 (% 8 1346] 103.0 [45.8; 1921 150.2 [67.2; 256.7] 001
PCT (ng/mL), median [IQR] 03[0.1 0.2 [0.1; 08) 05 [0.1; 34] <001
ANP (pmol/L), median [IQR] 8.1 (55.0;129.4] 64.8 [45.5; 84.8] 1101 (73.0; 1794 0.0

Step 1: Stratify to Risk Class | vs. Risk Classes [I-V

Presence of:

Over 50 years of age Yes/MNo
Altered mental status Yes/MNo
Pulse x125/minute Yes/Mo
Respiratory rate >30/minute YesiNo
Systolic blood pressure <00 mm Hy YesMo
Temperature <35°C or 240°C Yes/Mo
History of:

Neoplastic disease Yes/MNo
Congestive heart failure YesiMo
Cerebrovascular disease Yes/Mo
Renal disease Yes/MNo
Liver disease YesMo

Ifany "Yes", then procsed to Step2

If all "No” then assign to Risk Class |

Pneumonia severity index

Demographics
If Male
If Female
Murzing home resident
Comorbidity
Meoplastic disease
Liver disease
Congestive heart failure
Cerebrovascular disease
Renal disease
Physical Exam Findings
Altered mental status
Pulse 2126/minute
Respiratory rate =30/minute
Systolic blood pressure <90 mm Hy

Ternperature <35°C or 240°C

Points Assigned
+Age (yr)

+Age (yn)- 10
+10

+30
+20
+0
+0
+10

+20
+0
+20
+5
+10




CURB-65

Each risk factor scoresone ¢ The risk of death

point, for a maximum score increases as the score
of 6: increases:
Confusion of new onset 0—0.6%
Urea >7 mmol/l (BUN > 19) o7
1—3.2%

Respiratory rate > 30/min
Blood pressure ; SBP < 90 e 2—13.0%

DBP < 60 e 3—17.0%
age 65 or older e 4—41.5%

* 5—57.0%

Accuracy of biomarkers to indicate
admission requirement

Table 2 Distribution of baseline hiomarkers levels and adverse medical ouicome of patients according to gold standard and EL
Jphy sictans” advice

D) physicians” advice Gold-standard hospital admission decision™
Discharge (n = 230) Admission (n = 310)
Discharge Admizsion Discharge Admission

(%) =143 (60) n (%) =% (40 n (%) =58(19) (%) =252 (81

“hanctenistics and oulcomes

CRP (mg/L), median [1QR] 031 181] 145 (72 23] 165 52 186)
BT ing/mL), mesian [IQR] 1 ]01;04] D3{0.5: 15] 0.2 0.1 09
ANP (pmollL), median [IR] 61 43 80] 72(51; %) %: 150
Suhsequent admissior”, n (%) 00 0140 )

ICU admission, n (%) 00 040)

Death, n (%) 0 014
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i = El + CRP, PCT, and ANP
—— - across Pneumonia
Severity Index (PSI) risk
=l classes.

¢ PCT and ANP levels
consistently differed
between PSI risk groups,

;i whereas CRP levels did
—— - not.

p—o.as
* Comparisons between

groups were performed
using the Kruskal-Wallis

EE -

Midregional pro-atrial natriuretic peptide
(ANP)

¢ increased in patients > 55 years and with underlying
congestive heart failure

¢ decreased in septic patients (neutral endopeptidases)

¢ 135 pmol/L was the best cutoff value to determine admission
requirement according to gold standard

¢ 80%patients with ANP level <135 pmol/L were PSI I-Il patients

e 46% with ANP level >135 pmol/L were PSI |-lll, and 50% were
qualified 0-2 according to CURB-65.

gold-standard ; 37% inpatients> ANP >135 pmol/L.
92% outpatients=> ANP <135 pmol/L

patients with ANP >135 pmol/L, admission was required in

- 91% according to gold standard

- 83% according to attending ED physicians.
93.7% of gold-standard outpatients treated as inpatients by
attending physicians had ANP level>135 pmol/L.
patients with ANP level >135 pmol/L initially discharged,
(6.7%) required admission during 28-day follow-up.
The combination of PSI and ANP threshold did not improve
performance to predict appropriate admission (AUC 0.88
[0.85-0.91]).

Ability of mid-regional atrial natriuretic peptide (ANP) to predict
admission for medical purpose according to gold standard

[Table 3 Ability of mid-regional awial natriuretic peptide (ANP) @ prodict admission for madical purpose accosding to gold standard

ANP (pmolL)  Sensitivity Specificity PPV (35% CI NPV (5% CI) LR+ (95% (T) LR- (95% CT)
cuinff (95% CT) (95% CT)

Maximum Youden index
Byl

162

[PPV positive predictive value, NPV negative predictive value, LR+ positive likelihood ratio, LR— negative likelihood ratio
[Youden index = sensitivity + specificity — |




3 Receiver operating characteristics (ROC) curves of
biomarkers with respect to gold-standard hospital admission
decision.
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Discussion 1

Usefulness of CRP;

¢ CRP level was always above 10 mg/L in 96 inpatients .

¢ Acutoff at 110 mg/L was proposed to discriminate between 118 inpatients
and 83 outpatients with CAP

* poor prognosis value .

Use of PCT

« improves identification of CAP in ED patients, severity assessment, site-of-
care guidance and implemented to reduce use of antimicrobial agents .

¢ unable to predict adverse outcomes in PSI class I-Il patients

¢ diagnosis tool rather than a prognosis marker

ANP

¢ ANP (AUC 0.76) more accurately predicted admission requirement than did
PCT (AUC 0.65) or CRP (AUC 0.59 ) (both p values\0.01)

« ANP level 135 pmol/L was a threshold to discriminate admission
requirement (positive likelihood ratio 7.45 [95% Cl 4.22-8.16]).

¢ PCT and ANP levels increased with PSI risk categories.

Conclusions

¢ In a selected population of CAP with low
risk of complication, a single ANP
measurement was more accurate than
CRP and PCT to predict appropriate
admission




