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前情提要 (2009.12)

• 檢驗醫學部接到一份由急診部送來的簽
呈，內容概要如下:

• 主旨:
– 擬請同意進用PCT(procalcitonin)檢驗項目之設
備及試劑

• 說明: 
– PCT在臨床上對細菌感染的高敏感度及特異性，可協助
醫師進行正確的投藥療程(問題1)……透過偵測病人
PCT濃度，可幫助臨床減少抗生素用量及治療時間，有
效降低醫療費用(問題2)……



Clinical Questions

• (問題1): Procalcitonin在診斷細菌性感染的
能力如何?是否比其他指標更好?

– CRP (a another objective marker of infection)

– Bacterial culture (gold standard)



PICO

P
Patient/Problem

A patient is suspected bacterial infection in 
emergency department

I
Intervention

PCT (procalcitonin)

C
Comparison

CRP (C-reactive protein)
Bacterial culture (gold standard)

O
Outcome

Diagnosis accuracy for bacterial infection



前次文獻搜尋的結果
資料庫 搜尋到的篇數 符合PICO的

篇數

1 0

1+7 1 (文獻1)

Clinical queries 57
(6 reviews; 
17 full text)

1 (文獻2)



前次搜尋到的文章 (1)

• Title:
– Serum procalcitonin and C-reactive protein levels as 

markers of bacterial infection: a systematic review
and meta-analysis

• Journal:
– Clinical Infectious Diseases.2004;39(2):206-217. 

• Year: 2004



前次搜尋到的文章 (2)

• Title:
– Procalcitonin as a marker of bacterial infection in the 

emergency department: an observational study.

• Journal:
– Crit Care. 2004 Feb;8(1):R12-20. Epub 2003 Nov 20 

• Year: 2004 (Taiwan)



總結前次兩篇文獻的摘要

• Serum procalcitonin and C-reactive protein levels as markers of bacterial 
infection: a systematic review and meta-analysis (2004)
– PCT level was more sensitive and more specific than CRP level for 

differentiating bacterial from non-infective causes of inflammation. (level: 
1a)

• Procalcitonin as a marker of bacterial infection in the emergency department: 
an observational study (2004, Taiwan)
– PCT is not a better marker of bacterial infection than CRP for adult 

emergency department patients, but it is a useful marker of the severity 
of infection. (level: 1b)



應用到臨床上

• 在細菌性感染的檢驗指標中，PCT比CRP有更高的敏感度
及特異性.

• 高濃度的PCT ，在診斷嚴重感染或菌血症的病人上，比
CRP有更高的特異性.

新增PCT檢驗項目應有助於提高細菌性感染的
確診率及提早預估嚴重感染的可能性 (Grade 
A)



(下一個問題)

(問題2): 使用PCT作輔助診斷後，真能降低醫療成本?

檢驗醫學部已於2010.04.01新增PCT檢驗項目



影響因素

• PCT健保給付(健保給付: PCT: 1000 (點); CRP: 275 (點))

• 減少抗生素使用

• 病人預後 (adverse effects)
• 整體醫療成本



PICO

P
Patient/Problem

A patient is suspected bacterial infection

I
Intervention

Decision making with PCT test

C
Comparison

Decision making without PCT test

O
Outcome

Cost effectiveness



Keywords from PICO item
MeSH database to identify every term

“Procalcitonin”
“Cost effectiveness”



Copyright ©2006 BMJ Publishing Group Ltd.

Brian Haynes, R Evid Based Med 2006;11:162-164
The "5S" levels of organisation of evidence from healthcare research

UpToDate

DynaMed

ACP PIER

BMJ Clinical Evidence

ACP journal club

Evidencebasedmedic
ine.com

Cochrane Library

BMJ Evidence Updates

Other Systemic reviews eg. 
PubMed systemic reivew

PubMed

SUMsearch

TRIP

Google



Procalcitonin-based 
guidelines and lower 

respiratory tract 
infection (JAMA 

2010)



搜尋到的文章

• Title:
– Procalcitonin-Based Guidelines and Lower 

Respiratory Tract Infections (Letters)

• Journal:
– JAMA. 2010;303(5):418

• Year: 2010

• 討論 Schuetz P, Christ-Crain M, Thomann R, et al; ProHOSP Study Group. Effect of procalcitonin-
based guidelines vs standard guidelines on antibiotic use in lower respiratory tract 
infections: the ProHOSP randomized controlled trial. JAMA. 2009; 302(10):1059-1066.





JAMA. 2009;302(10):1059-1066



Flow Diagram of 
Patients in Trial

JAMA. 2009;302(10):1059-1066

Inclusion criteria for LRTI:
The presence of at least 1 
respiratory symptom (cough, 
sputum production, dyspnea,
tachypnea, pleuritic pain), plus 

At least 1 finding during 
auscultation (rales, crepitation), or 

1 sign of infection (core body 
temperature 38.0°C, shivering, or
leukocyte count10000/μL or 
4000/μL) independent of antibiotic 
pretreatment.
*Community-acquired pneumonia 
(CAP) was defined as a new 
infiltrate on chest radiograph.



The PCT Algorithm

6-24 h later

Day 3,5, and 7

LRTI

In patients with high PCT 
values on admission (ie, 10 
μg/L): stopping antibiotics if 
PCT levels decreased by 80%. 

In outpatients: the initiation 
and duration of antibiotic 
therapy was based on the initial 
PCT value and patients were 
reassessed only in case of 
worsening disease.



Overruling of the PCT algorithm

• In patients with immediate need for 
– intensive care unit (ICU) admission, 
– with respiratory or hemodynamic instability,
– with positive antigen test for Legionella pneumophila, or 
– after consulting with the study center. 

• In patients with
– severe CAP (pneumonia severity index [PSI] IV or V) and PCT 

values less than 0.1 μg/L or 
– COPD(GOLD23 IV or III) and PCT values less than 0.25 μg/L 

In case of overruling, a repeated PCT measurement and early discontinuation of antibiotic therapy 
after 3, 5, or 7days was strongly suggested.



(分佈平均)



(continued)



Adverse outcomes and mortality 無顯著差異





Antibiotic exposure, adverse effects from antibiotics, and length of hospital stay



Antibiotic exposure, adverse effects, and length of hospital stay (continued)



Conclusion

• In conclusion, particularly in countries with 
higher antibiotic prescription rates than 
Switzerland, PCT guidance will have 
substantial clinical and public health 
implications to reduce antibiotic exposure 
and associated risks of adverse effects 
and antibiotic resistance.



Lancet 2004; 363:600-07

(同一個團隊做的研究結果)

6480 (8019) NTD 3082 (5530)
NTD



Grades of Recommendation

A consistent level 1 studies 

B consistent level 2 or 3 studies or extrapolations 
from level 1 studies

C level 4 studies or extrapolations from level 2 or 3 
studies 

D level 5 evidence or troublingly inconsistent or 
inconclusive studies of any level



應用在臨床上

• 使用PCT來輔助診斷下呼吸道感染:
– 能減少抗生素的使用，且減少因抗生素所引
發的不良反應。

– 疾病併發症發生比例並無明顯增加。

– 雖然PCT給付較昂貴(健保給付: PCT: 1000 (點); CRP: 275 (

點))，但若能因此減少抗生素使用，且不影響
治療預後，仍可望降低整體醫療成本。

‧在其他感染疾病的情形還需要進一步查
證。
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