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Outline 
 Clinical scenario-臨床場景

 Asking-提出問題

 Acquire- 搜尋資料

 Appraisal-嚴格評讀

 Apply-臨床應用

 Audit-自我評估





PATIENT’S PROFILE

 This 68 y/o man has history of 
 DM noted for 15+ yr
 Hypertension

This time,
 Suffered from fever, poor appetite and diarrhea for 2 weeks
 Admitted to nephrology ward due to sepsis
 Lab: BUN: 60.5; Creatinine: 2.05; CRP: 67; no pyuria
 CXR: pulmonary congestion, cardiomegaly
 Physical exam: RUQ pain when palpation but no muscle guarding

 Impression : 
 Sepsis, suspect intraabdominal infection



AFTER ADMISSION…
We would like to arrange abdominal CT to survey infection
focus.
=> however, poor renal function was noted
=> Medication to prevent chronic kidney disease with acute 

deterioration



Risk factors



Background question

Q1: What is contrast-induced nephropathy?
Q2: How many types of radiocontrast agents?
Q3: What is the pathogenesis of contrast-induced 

nephropathy?



Q1 What is contrast-induced 
nephropathy?

 資料出處：Uptodate
Prevention of contrast-induced nephropathy

 The administration of radiocontrast media can 
lead to a usually reversible form of acute kidney 
injury
 Begins soon after the contrast is administered. 
 In most cases, there are no permanent sequelae



Q2: How many types of radiocontrast   
agents?

 資料出處：Uptodate
Prevention of contrast-induced nephropathy

 First generation agents
 ionic monomers; they are highly hyperosmolal (approximately 1400 

to 1800 mosmol/kg) compared with the osmolality of plasma.
 Second generation agents, such as iohexol

 nonionic monomers with a lower osmolality than the first 
generation radiocontrast media; however, they still have an 
increased osmolality (500 to 850 mosmol/kg) compared with 
plasma

 The newest nonionic contrast agents are iso-osmolal, being dimers
with an osmolality of approximately 290 mosmol/kg (iodixanol is 
the first such agent)

http://www.uptodate.com/online/content/topic.do?topicKey=drug_a_k/221142&source=see_link�
http://www.uptodate.com/online/content/topic.do?topicKey=drug_a_k/217974&source=see_link�


Q3  What is the pathogenesis of contrast-induced   
nephropathy ?
 資料出處：Uptodate

Pathogenesis, clinical features, and diagnosis of 
contrast-induced nephropathy

 Some studies show evidence of acute tubular necrosis 
(ATN), although the mechanism is not well 
understood 
 The two major theories are 

 Renal vasoconstriction resulting in medullary
hypoxemia, possibly mediated by alterations in nitric 
oxide, endothelin and/or adenosine

 Direct cytotoxic effects of the contrast agents 



 If ATN does occur, it is not clear why recovery occurs 
within a few days in contrast nephropathy, compared to 
one to three weeks with ATN due to other causes

 There are at least two possibilities to explain these 
findings:
 The degree of tubular necrosis is much less severe than seen 

in other settings. 
 There is postischemic or posttoxic tubular dysfunction in 

which the tubular cells remain morphologically normal



將搜尋的結果應用到我的病人

 Chest CT with contrast中使用的radiocontrast agents有可
能會造成contrast-induced nephropathy

 若選擇Second generation agents的nonionic monomers，由於
lower osmolality，較不易造成contrast-induced 
nephropathy



Does theophylline benefit to the patients who would 
accept contrast enhancement about lowering 
morbidity of contrast-induced nephropathy?



PICOT
Patient Patients with impaired renal 

function who would accept 
contrast enhancement -CT

Intervention With theophylline

Comparison Without theophylline

Outcome Renal function progression
(Morbidity of contrast-induced 
nephropathy)

Time Not confined



Search strategy: 5S model

ACP journal club

Evidencebasedmedic
ine.com

Cochrane Library

BMJ Evidence Updates

Other Systemic reviews eg. 
PubMed systemic reivew

PubMed

SUMsearch

TRIP

medline

UpToDate

DynaMed

ACP PIER

BMJ Clinical Evidence



搜尋 UpToDate

Key words 
theophylline
Contrast-induced nephropathy 



Systems search results~



Prevention of contrast-induced 
nephropathy

 Inhibition of renal vasoconstriction
 theophylline or aminophylline (presumably via inhibition 

of the effect of adenosine), nifedipine, captopril, 
prostaglandin E or I2, low-dose dopamine, or 
fenoldopam

http://www.uptodate.com/contents/theophylline-drug-information?source=see_link�
http://www.uptodate.com/contents/aminophylline-drug-information?source=see_link�
http://www.uptodate.com/contents/nifedipine-drug-information?source=see_link�
http://www.uptodate.com/contents/captopril-drug-information?source=see_link�
http://www.uptodate.com/contents/fenoldopam-drug-information?source=see_link�


 A 2005 meta-analysis of nine controlled trials of 585 
patients 
administered theophylline (versus controls) 
found that theophylline may provide some benefit, 

although, 
 the absolute benefit was small 
 relatively low risk (only one case required dialysis)

http://www.uptodate.com/contents/theophylline-drug-information?source=see_link�


將systemic搜尋的結果應用到我的
病人

 Theophylline是adenosine antagolist，有助於
降低renal vasoconstriction，有達到預防cotrast 
induced nephropathy的理論基礎



Search strategy: 5S model

ACP journal club

Evidencebasedmedic
ine.com

Cochrane Library

BMJ Evidence Updates

Other Systemic reviews eg. 
PubMed systemic reivew

PubMed

SUMsearch

TRIP

medline

UpToDate

DynaMed

ACP PIER

BMJ Clinical Evidence



搜尋 ACP Journal club

Key words 
theophylline
Contrast-induced nephropathy 



SYNOPSES  SEARCH RESULTS



將SYNOPSES的搜尋結果應用到我病人身上

 並無探討到使用theophylline應用在Contrast-induced 
nephropathy 的相關文章



Search strategy: 5S model

ACP journal club

Evidencebasedmedic
ine.com

Cochrane Library

BMJ Evidence Updates

Other Systemic reviews eg. 
PubMed systemic reivew

PubMed

SUMsearch

TRIP

medline

UpToDate

DynaMed

ACP PIER

BMJ Clinical Evidence



搜尋 Cochrane library

Key words 
theophylline
Contrast-induecd nephropathy



SYNTHESIS  SEARCH RESULTS



Theophylline for prevention of contrast‐induced 
nephropathy: a systematic review and meta‐analysis 
(Structured abstract) 

 Bagshaw S M, Ghali W A. Theophylline for prevention of 
contrast-induced nephropathy: a systematic review and meta-analysis. 
Archives of Internal Medicine.2005;165(10):1087-1093..

 Authors' objectives
To assess the efficacy of theophylline, an adenosine antagonist, for the 
prevention of contrast -induced nephropathy (CIN)

 Study selection: study designs
 randomized controlled trials

 Study selection: outcomes
 incidences of CIN



 Results of the review
 Nine RCTs involving 585 participants were included in the review.
 no statistically significant reduction in the incidence of CIN with the use of 

theophylline (OR 0.40, 95% CI: 0.14, 1.16, P=0.09)
 CIN requiring dialysis was uncommon and was reported in only 1 case.
 no evidence of publication bias

 conclusions
 The evidence on the use of theophylline for the prevention of CIN is 

suggestive of possible benefit but remains inconclusive.



將SYNTHESIS的搜尋結果應用到我病人身上

 此篇review在統計上並無法降低contrast induced 
nephropathy的incidence rate，還是需要有更大型的
trial來討論是否該例行性使用theophylline和其使用
上的 risk



Search strategy: 5S model

ACP journal club

Evidencebasedmedic
ine.com

Cochrane Library

BMJ Evidence Updates

Other Systemic reviews eg. 
PubMed systemic reivew

PubMed

SUMsearch

TRIP

medline

UpToDate

DynaMed

ACP PIER

BMJ Clinical Evidence



搜尋 PubMed~

Key words 
theophylline
Contrast nephropathy



STUDY  SEARCH RESULTS



 Title
Effect of Theophylline on Prevention of Contrast-Induced 
Acute Kidney Injury: A Meta-analysis of Randomized 
Controlled Trials

 Author
 Bing Dai, MD,1* Yawei Liu, MD,1* Lili Fu, MS,1 Yongchuan Li, MD,1 Jiayou 

Zhang, MD,2and Changlin Mei, MD1 
 Background

 Whether treatment with adenosine receptor antagonists such as theophylline 
can prevent contrast-induced acute kidney injury (AKI) remains controversial.

 Study Design
 We conducted a meta-analysis of randomized controlled trials using MEDLINE 

(1966 to July 2011), EMBASE (1980 to July 2011), Web of Science (1986 to July 
2011), and the Cochrane Central Register of Controlled Trials (1996 to July 2011), 
without language restriction. 



 Setting & Population: 
 Patients undergoing contrast procedures

 Selection Criteria for Studies: 
 Randomized controlled trials assessing adenosine antagonists versus control 

for prevention of contrast-induced AKI.

 Intervention:
 Adenosine antagonists : theophylline or aminophylline 

 Outcomes: 
 Contrast-induced AKI, change in serum creatinine level, requirement of 

dialysis, and in-hospital mortality.



 AKI: defined as an increase in baseline SCr level of
 25% or an absolute increase of 0.5 mg/dL











 Results: 
 16 trials (1,412 participants) were included. 
 Theophylline significantly decreased the risk of contrast-induced AKI (13 trials, 1,222 

patients; risk ratio, 0.48; 95% CI, 0.26-0.89; P= 0.02; I2=  45%)
 protective effect on the absolute change in serum creatinine concentration (13 trials, 1,170 

patients; standardized mean difference, 0.31 mg/dL; 95% CI, 0.50 to 0.11; P= 0.002; I2=  
60%)

 Meta-regression showed a significant relation between the relative risk of contrast 
nephropathy and baseline serum creatinine level or Jadad score. 

 No clear effects of treatment on risk of dialysis and in-hospital mortality were identified

 Conclusions:
 Theophylline treatment significantly reduced the incidence of contrast-induced AKI and 

had a modest improvement on kidney function after contrast exposure in the general 
population. 

 However, beneficial effects of theophylline were not observed in patients with high 
baseline creatinine values (serum creatinine 1.5 mg/dL). 

 In addition, the long-term effect of this agent on more clinically important outcomes was 
not established. 

 Future large-scale high-quality multicenter trials in participants with different 
underlying risks of contrast-induced AKI and that incorporate the evaluation of clinically 
relevant outcomes are required.











Valid: systemic review worksheet
Importance: what were the result?
Applicability: population and feasibility



證據等級
Level 與[治療/預防/病因/危害]有關的文獻

1a 用多篇RCT所做成的綜合性分析(SR of RCTs) 

1b 單篇RCT(有較窄的信賴區間) 

1c All or none 

2a 用多篇世代研究所做成的綜合性分析

2b 單篇cohort及低品質的RCT 

2c Outcome research / ecological studies 

3a SR of case-control studies 

3b Individual case-control studies 

4 Case-series(poor quality :cohort / case-control studies) 

5 沒有經過完整評讀醫學文獻的專家意見



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



Step 1：AAMPICOT將文獻分析



What question did the systematic review addressed 
(PICO) 想要回答什麼問題？

■ 是 □ 否 □ 不清楚

評論：

The patient accept contrast therapy or image [P]
Theopylline use [I]
Non theophylline use [C]
 The primary outcome: AKI

Secondary outcome measures: change in SCr level, need 
for dialysis, and in-hospital mortality [O] 

Systematic review worksheet



Is it unlikely that important, relevant studies were 
missed  沒有遺漏重要的文獻？

□ 是 ■ 否 □ 不清楚

評論：

Meta-analysis of randomized controlled trials using 
MEDLINE (1966 to July2011), 
EMBASE (1980 to July 2011), 
Web of Science (1986 to July 2011), 
the Cochrane Central Register of Controlled Trials (1996 to July 
2011), without language restriction.

Systematic review worksheet



Were the criteria used to select articles for inclusion 
appropriate 選擇文獻的準則適當?

■ 是 □ 否 □ 不清楚

評論：

Inclusion criteria: 
(1)randomized controlled trials 
(2) the intervention was adenosine receptor antagonists
(3) the incidence of contrast-induced AKI
(4) did not restrict eligibility according to kidney function.

Systematic review worksheet



Were the included studies sufficiently valid for the type of 
question asked 
選擇的文獻有效回答所問的問題?

■ 是 □ 否 □ 不清楚

評論：

Summary: 
theophylline treatment significantly decreased the incidence of

contrastinduced AKI and had a modest improvement on kidney
function after contrast exposure in the general population. 
However, beneficial effects of theophylline were not observed in 
patients with high baseline SCr values (SCr 1.5 mg/dL)

Systematic review worksheet



Were the results similar from study to study
各研究的結果相似?

□ 是 ■ 否 □不清楚

評論：

- potential sources of heterogeneity: moderate 
(I2−squared = 44.3%)
. SCr level
. Theophylline dose, routine, combined with NAC
. Jadad score

Systematic review worksheet





結合醫學倫理方法

將study的結果應用在病人身
上



醫療現況 病人意願

使用無確切證據的處置會被健
保局核刪

若確實對預後有幫助，病人及
家屬皆願意配合

生活品質 社會脈絡

若能使顯影劑對腎功能影響到
最低，對於未來的生活品質有
正面價值

若有更佳的預防顯影劑對腎功
能影像的方式，事前若未對家
屬或病人提起，事後若真的發
生後遺症可能會被家屬或病人
質疑



將STUDIES的搜尋結果應用到我病人身上

 此篇system review可發現theophylline可大大降低
contrast induced AKI的incidence，但若serum 
creatinine原本就大於等於1.5以上，則效果不明顯，
未達統計上的意義



總結與討論
根據此篇paper以及其他資料， theophylline在預
防contrast-induced nephropathy的效果以統計結
果來看，確實可以降低contrast induced  
nephropathy，雖然所分析的RCT中的
heterogeneity高，但有可能是因為一開始病人的
serum creatinine指數不同，太高其實theophylline
的統計結果就無特別療效。

我們的病人由於一開始就發生acute kidney injury，
根據此篇結果，其實使用theophylline效果並不明
顯，因此我們的病人沒有服用theophylline



Thank you for your 
attention!
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