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Clinical scenario
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"PATIENT’S PROFILE

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

This time,

o Suffered from fever, poor appetite and diarrhea for 2 weeks

e Admitted to nephrology ward due to sepsis

e Lab: BUN: 60.5; Creatinine: 2.05; CRP: 67; no pyuria

e CXR: pulmonary congestion, cardiomegaly

e Physical exam: RUQ pain when palpation but no muscle guarding

Impression :

e 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



Patient Related

Chronic kidney disease

3.13-19

Diabetes mellitus'>'%!"1

Urgent/elective procedure'®

Intra-aortic balloon pump'®:"-#°

CD]’lgE‘.SIive heart failure”'li“m

3,17

Age

Hypertension®!*

Low hematocrit!’*

Hypotension'’**

Left ventricular ejection fraction
<40%*

Not Patient Related
Contrast properties

High osmolar contrast™*

lonic contrast? 28

Contrast viscosity*”*

Contrast volume?>13-16-1931-34

JAMA. 2006;295:2765-2779



ASKING

question

Q1: What is contrast-induced nephropathy?

Q2: How many types of radiocontrast agents?

Q3: What is the pathogenesis of contrast-induced
nephropathy?




Q1 Whatis contrast-uaduced
nephropathy?

7ok 4 e ¢ Uptodate
Prevention of contrast-induced nephropathy

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




02: How many types of radiocontrast =
agents?

7ok 4 e ¢ 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

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 29o mosmol/kg ( 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 ?
7ok 4 e ¢ 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

e 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




I[f 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:
e The degree of tubular necrosis is much less severe than seen
in other settings.

e There is postischemic or posttoxic tubular dysfunction in
which the tubular cells remain morphologically normal



/ -

CRRE R R R B A

Chest CT with contrast® i * cradiocontrast agentsy
" € 32 = contrast-induced nephropathy
F 12 # Second generation agentssimonionic monomers ° ¢ *%

lower osmolality @ #& 7% % % = contrast-induced
nephropathy



Foreground questions

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




PICOT

Patient

Intervention

Comparison

Outcome

Time

Patients with impaired renal
function who would accept
contrast enhancement -CT

With theophylline

Without theophylline

Renal function progression
(Morbidity of contrast-induced
nephropathy)

Not confined
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Key words
etheophylline
e Contrast-induced nephropathy



Systems search results
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; Lo - News from UpToDate Contact Us About Us Help
= UpToDate. ‘ theophylline contrast nephropathy | All Topics m

~
New Search = Patient Info = What's New  Calculators Log in

Search Results for "theophylline contrast nephropathy™

Topic Outline
Click related term for theophylline: methylxanthines

= All Topics i
o Prevention of contrast.induced nephropathy ]

Adult

o + Pathogenesis, clinical features, and diagnosis of contrast-induced nephropathy
Pediatric

. ¢ Complications of endovascular abdominal aortic repair
Patient

i + Theophylline use in asthma

Graphics

Theophylline: Drug information

m

Theophylline: Pediatric drug information

Role of methylxanthines in the treatment of COPD

Theophylline: Patient drug information

Theophylline poisoning

Ephedrine and theophylline: International drug information
* Management of apnea of prematurity
* Complications of diagnostic cardiac catheterization

* Pharmacologic treatment of obstructive sleep apnea in adults

Chronic asthma in children younger than 12 years: Controller medications

Arrhythmias in COPD

Management of the patient with severe COPD and coronary artery disease

Erythrocytosis following renal transplantation

o ldiopathic systemic capillary leak syndrome

Treatment of sleep-disordered breathing in COPD

Drugs that should be avoided or used with caution in patients with heart failure
* Cheyne-Stokes breathing and abstructive sleep apnea in heart failure

& Disorders of ventilatory control



" Prevention of contrast-induced
nephropathy

Inhibition of renal vasoconstriction

° or (presumably via inhibition
of the effect of adenosine), , :
prostaglandin E or 12, low-dose dopamine, or


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 (versus controls)

found that theophylline may provide some benefit,
although,

e the absolute benefit was small

e relatively low risk (only one case required dialysis)


http://www.uptodate.com/contents/theophylline-drug-information?source=see_link�
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~3#% ACP Journal club

Key words
etheophylline
e Contrast-induced nephropathy



EARCH RESU

ACP Journal Club PR

The Best New Evidence for Patient Care™

Current Table of Contents Past Issues Search Subscribe
u About ACP Journal Club u Contact Us Site Map/Halp Classifiads |
Search ACP Journal Club
theophylline contrast nephropathy | Search I
Search Help

Results 1 - 1 of about 1 for theophylline contrast
nephropathy.

2011 - The RenalGuard system reduced kidney injury maore ...

Copyright 22012 American College of Physicians — American Society of Inftermal Medicine. The

information contained herein should never be used as a substitute for good clinical judgment.
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~3¥% Cochrane library

Key words
e theophylline
* Contrast-induecd nephropathy
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Independent high-quality evidence for health care decision making
Advanced Search > MeSH Search =

from The Cochrane Collaboration Search History> Saved Searches =
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Search Results

Show Results in:
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¢ Edit Search

View: 1
Record Information Sort by: Record Title | Match % | Date
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abstract)
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Original Author(s): S M Bagshaw, W A Ghali
2005
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//’l’heo/phylline 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
e randomized controlled trials

Study selection: outcomes
e incidences of CIN



s Results of the review
e 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)

e CIN requiring dialysis was uncommon and was reported in only 1 case.
e no evidence of publication bias

conclusions

e The evidence on the use of theophylline for the prevention of CIN is
suggestive of possible benefit but remains inconclusive.
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s Fitle

Effect of Theophylline on Prevention of Contrast-Induced

Acute Kidney Injury: A Meta-analysis of Randomized
Controlled Trials
Author
e Bing Dai, MD,1* Yawei Liu, MD,1* Lili Fu, MS,1 Yongchuan Li, MD,1 Jiayou
Zhang, MD,2and Changlin Mei, MD1
Background

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

Study Design

e 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.



| m& Population:

e Patients undergoing contrast procedures

Selection Criteria for Studies:

e Randomized controlled trials assessing adenosine antagonists versus control
for prevention of contrast-induced AKI.

Intervention:

e Adenosine antagonists : theophylline or aminophylline

Outcomes:

e 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



citations screened for relevance: 493

— excluded for duplication: 192
Y

potentially relevant studies: 311

excluded based on title and abstract: 276
(non-RCT studies, review articles, other
interventions, basic research, without
renal outcomes, irrelevant to our aim)

4

relevant studies for further evaluation: 35

excluded: 19
» (not CIN, review articles, non-RCT
studies, animal studies)

h 4

included in meta analysis:16 (n=1412)
*CIN: 13 (n=1222)
*Change in serum creatinine: 13 (n=1170)
*Dialysis requirement: 8 (n=784)
*In-hospital death: 2 (n=155)




Table S1. Quality of included RCTs

Jadad Method of Randomization Adequate Describtion of Intention-to Inclusion and
Author, Qualit Type of Double Blinding Process Conc(::lealed Withdrr)awals -Treat Important Baseline Exclusion
Year y Blinding Described and Described and - Analysis Differences Present Criteria
Scoret A - Allocation And Dropouts i
ppropriate Adequate Performed Specified
Grandhi 1 NS NS NO NS NS NS NS NS
1992
ey 3 double NO NO NS YES NO NO YES
fS‘g‘S"” 1 NS NS NO NS NS YES NO YES
fgg%"kf’ 2 double NS NO NS NS YES NO YES
Abizaid YES higher baseline Scr
1999 3 NO NO YES NO YES YES lever in control group YES
fg'gg 3 double NO NO NS YES NO NO YES
;'gg;r 2 double NO NO NS NS YES NO YES
Kapoor
2002 1 NS NS NO NS NS NS NO YES
Huber
2003 1 NS NS NO NS NS YES NO YES
el 3 NO NO YES NS YES NO NO YES
YES higher baseline
Huber value for BUN levels in
2006 1 NS NS NO NS NS NS NAC + theophylline YES
group
YES higher mean
Baskurt contrast volume in  the
2009 2 NS NS NO NS YES YES NAC + theophylline YES
group
2”0‘31‘3"‘3 4 double YES NO YES YES NO NO YES
gg}%ara 1 NS NS NO NS NS YES NO YES
Malhis YES higher baseline
2010 1 NS NS NO NS NS YES value for Scr levels in YES
theophylline group

;‘5’:‘;”' 2 double NO NO NS NS YES NO YES

Abbreviation: NS, not specified or available.




Table 1. Summary of Study and Patient Characteristics Included in the Meta-analysis

Contrast Media

Baseline SCr

Volume (mL) (pemol/L [mg/dL])
No. of DM Procedure and Primary
Study, Year Patients (%) Contrast Type Theo Ctrl Theo Ctrl Theo or Amino Protocol Hydration Procedure Outcome
Gandhi et al,’” 21 NR  NR; iopromide NR NR NR NR Theo 125 mg orally 2>/ NR NR
1992 or ioxaglate d 24 h before & 48 h
after
Erley etal,'® 39 15 CT or AG; =100 =100 1.2[0.5] 1.2[0.9] Theo 5 mg/kg IV 45 min NR AGFR#at48 h
1994 iopamidol before
Katholi et al,"® 93 18 CAG or LVG; 111 110 1.25 1.25 Theo 2.88 mg/kg orally 1.43 mL/kg/h 1 h before & 72 h ACCrat48h
1995 iopamidol or every 12 h 1 h before after or dextrose® 3 d
sodium & 48 h after
diatrizoate
Kolonko et al,*° 58 0 Xray; 40 40 1.01 1.28 Theo 165 mg IV 30 min No hydration ASCrat24 h
1998 uropolinum prior
Abizaid et al,’ 40 55 CAG; 198 182 1.9[0.4] 2.3[0.8] Amino 4-mg/kg bolus 0.45% saline solution 1 mL/kg/ 1 SCr =25%
1999 ioxaglate then 0.4 mg/kg/h IV h 12 h before & 12 h after at48h
2 h before
Erley et al,*® 64 30 CTorDSA; 130 120 1.9[0.5] 1.7[0.4] Theo 270 mg orally 2-2.5 L fluid (orally or 0.45% 1 8Cr=0.5
1999 iopromide every morning & 540 saline solution V) 24 h mg/dL
mg orally every night before & 24 h after within 72 h
2 d before & 3 d after
Huber et al * 100 34  CAG,CT, 197 217 2.07 [0.94] 1.92[0.76]  Theo 200 mg IV 30 min =2 L/d advised T SCr=0.5
2002 other; before mg/dL
iomeprol within 48 h
Kapoor et al,** 70 100 CAG; 78 80 1.16 [0.18] 1.19[0.23]  Theo 200 mg orally 2/ 0.9% saline solution 1 mU/kg/h T SCr =25%
2002 diatrizoate d 24 h before & 48 h 12 h before & 12 h after or | GFR
meglumine after =25%
within 48 h
Huber et al,*® 100 31 CAG; iomeprol 197 217 1.65[0.41] 1.72[0.69] Theo 200 mg IV 30 min =2 L/d advised 1 SCr >0.5
2003 350 before mg/dL
within 48 h
Dussol et al,*® 157 28  CAG,CT, 133 115 2.42 [1.5] 2.35[0.95]  Theo 5 mg/kg orally in 1 0.9% saline solution 15 mL/kg 1 8Cr=0.5
2006 other; dose 1 h before 6 h before mg/dL
iopromide, within 48 h
iobitridol,

ioxaalate



Table 1 (Cont'd). Summary of Study and Patient Characteristics Included in the Meta-analysis

Contrast Media

Baseline SCr

Volume (mL) (pmol/L [mg/dL])
No. of DM Procedure and Primary
Study, Year Patients (%) Contrast Type Theo Ctrl Theo Ctrl Theo or Amino Protocol Hydration Procedure Outcome
Huber et al,?” 99 26 CAG, CT, 157 151 1.28[0.74] 1.25[0.74] Theo 200 mg IV 30 min No specific hydration protocol 1 SCr =0.5
2006 other; before + NAC mg/dL
iomeprol within 48 h
Baskurt et al,*® 145 30 CAG; ioversol 131 116 1.47 [0.27] 1.39 [0.24] Theo 200 mg orally 0.9% saline solution 1 mL/kg/h T SCr =05
2009 2x/d before & on 12 h before & 12 h after mg/dL
the day + NAC within 48 h
Matejka et al,** 56 75 CAG and/or 95 94 2.02[0.45] 2.06[0.59] Theo205.7mg IV 1h 0.9% saline solution 0.5 mL/ ASCr within
2010 PCI; before kg/d 3 d after 48 h
iodixanol
Kinbara et al,*° 30 40 CAG and/or 142 141 0.97[0.29] 0.94[0.21] Amino 250 mg IV 30 min 0.9% saline solution 1 mU/kg/h T 8Cr=0.5
2010 PCI; before 30 min before & 10 h after mg/dL
iopamidol within 48 h
Malhis et al,®' 280 32,5 CAG, PCI,CT, 137 144 1.38[0.79] 1.21[0.48] Theo 200 mg orally 2></ 1-2 L sodium bicarbonate (150 For baseline
2010 other; d 24 h before & 48 h mEg/L) 12 h after SCr <2 mg/
iohexol, after; or 200 mg IV 30 dL, T SCr
iopamidol, min before & 200 mg =0.5 mg/dL
iodixanol orally 2x/d 48 h after at 48 h; for
baseline
SCr =2 mg/
dL, T SCr
=25% at
48 h
Rohani,** 2010 60 18 CAG; iohexol 200 210 1.93[0.21] 1.84[0.54] Amino250mgIV30min  0.9% saline solution 1.0-1.5 1 8Cr=0.5
before mU/kg/h 3-12 h before & 6- mg/dL

24 h after

within 48 h




Results: e s

e

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; [2= 45%)

protective effect on the absolute change in serum creatinine concentration (13 trials, 1,170

patie)nts; standardized mean difference, 0.31 mg/dL; 95% CI, o.50 to o0.11; 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.



Study Events, Events,

ID RR (95% CI) Treatment  Control  Weight
1

Gandhi (1992) : + 1.23 (0.13, 11.48) 2/13 1/8 5.46
1

Abizaid (1999) :—0— 1.17 (0.48, 2.86) 7/20 6/20 13.61
1

Erley (1999) : + 1.66 (0.16, 17.37) 2/35 1/29 5.07
1

Huber (2002) £ : 0.25 (0.06, 1.12) 2/50 8/50 8.98
1

Kapoor (2002) : 0.09 (0.01, 0.67) 1/35 11/35 6.39
1

Huber (2003) <% : 0.20 (0.05, 0.87) 2/50 10/50 9.19
1

Huber (2006) + : 0.34 (0.07, 1.60) 2/49 6/50 8.66
1

Dussol (2006) : + 1.44 (0.42, 4.92) 6/80 4/77 10.90
1

Baskurt (2009) & : 0.07 (0.00, 1.16) 0/72 7/73 3.78
1

Kinbara (2010) + : 0.11 (0.01, 1.90) 0/15 4/15 3.79
1

Malhis (2010) $ : 0.20 (0.05, 0.87) 2/128 12/152 9.12
1

Rohani (2010) —{—0—— 0.67 (0.21,2.13) 4/30 6/30 11.41
1

Matejka (2010) : > 5.69 (0.31,105.21)  3/31 0/25 3.63

Overall (I-squared = 44.3%, p = 0.043) @ 0.48 (0.26, 0.89) 33/608 76/614  100.00
1
1
1

NOTE: Weights are from random effects analysis 1
1

| |

A 1 10

Figure 2. Forest plot of risk ratios (RRs) and 95% confidence intervals (Cls) for the incidence of contrast-induced acute kidney
injury in patients assigned to theophylline therapy versus control.
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Study Events, Events, %

ID RR (95% ClI) Treatment Control Weight
T

Scr< 1.5 mg/dl :
1

Gandhi (1992) r * 1.23 (0.13, 11.48) 213 1/8 5.46
1

Kapoor (2002) & : 0.09 (0.01, 0.67) 1/35 11/35 6.39

Huber (2006) + : 0.34 (0.07, 1.60) 2/49 6/50 8.66
1

Baskurt (2009) 4 T 0.07 (0.00, 1.16) 0/72 7173 3.78
1

Kinbara (2010) + - 0.11 (0.01, 1.90) 0/15 415 3.79
1

Malhis (2010) & : 0.20 (0.05, 0.87) 2/128 12/152 9.12

Subtotal (I-squared = 0.0%, p = 0.490) Q 0.22 (0.10, 0.50) 7/312 41/333 37.20
1
1
1

Scr>= 1.5 mg/d| 1
1

Abizaid (1999) :—0— 1.17 (0.48, 2.86) 7/20 6/20 13.61

Erley (1999) : & 1.66 (0.16, 17.37) 2/35 1/29 5.07
1

Huber (2002) + T 0.25 (0.06, 1.12) 2/50 8/50 8.98
1

Huber (2003) + . 0.20 (0.05, 0.87) 2/50 10/50 9.19
1

Dussol (2006) : + 1.44 (0.42, 4.92) 6/80 4177 10.90

Rohani (2010) —:—0—— 0.67 (0.21, 2.13) 4/30 6/30 11.41
1

Matejka (2010) = < 5.69 (0.31, 105.21) 3/31 025 3.63
1

Subtotal (I-squared = 37.6%, p =0.142) |C> 0.76 (0.38, 1.51) 26/296 35/281 62.80
1
1

Overall (l-squared = 44.3%, p = 0.043) Q 0.48 (0.26, 0.89) 33/608 76/614 100.00
1

NOTE: Weights are from random effects analysis 1
1

| |

A 1 10

Figure 3. Forest plot of risk ratios (RRs) and 95% confidence intervals (Cls) for the incidence of contrast-induced acute kidney
injury in patients assigned to theophylline therapy versus control according to renal function. Abbreviation: Scr, serum creatinine.
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Figure 4. Forest plot of risk ratios (RRs) and 95% confidence intervals (Cls) for the incidence of contrast-induced acute kidney

A

|
10

injury in patients assigned to theophylline therapy versus control according to Jadad score.
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Figure 5. Forestplotof differences in serum creatinine levels between the theophylline and control groups at 48 hours after contrast
media administration from 13 trials. Error bars represent 95% confidence intervals (Cls). Abbreviation: SMD, standardized mean
difference.
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Level alisR/BB/RFA/EE]T Mﬁ“"ﬁ%
la * 3 BERCT#r#as endx & 124 47 (SR of RCTs)
1 8 RCTCH 2% 6263 8 % )
1lc All or none
2a T L REEY AT ATRRAEE A
2b H f cohort % i & «-RCT
2¢ 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 PSR s B S S S A




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
Iinconclusive studies of any level
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=
What question did the systematic review addressed
(PICO) B& w & P AR 52 7

B O3 L TRz
i

® The patient accept contrast therapy or image [P]
® T heopylline 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
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=
Is it unlikely that important, relevant studies were
missed X j BIBEL & % k7

LR ) [0 Tz
F—’—l‘ :

Mzzta—analysis of randomized controlled trials using
MEDLINE (1966 to July2omn),

EMBASE (1980 to July 20m),

Web of Science (1986 to July 2011),

the Cochrane Central Register of Controlled Trials (1996 to July
2011), without language restriction.

Systematic review worksheet
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~Were the criteria used to select articles for inclusion
appropriate £ #% < }%‘L 2kl 1 BT i e

P L1/ L] PRxE
P

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-validforthe type of

question asked
F Y g ook w §ArR DR AL

s iy O Tz

rif
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
LRy e % 4piu?

LR ) O ¥#%e

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

Systematic review worksheet



Supplementary Table 52; Dai et al, AJKD, “Effect of Theophylliine on Prevention of Contrasi-induced
Acute Kidney Injury: A Meta-analysis of Randomized Controlled Trials”

Table S2 Univariate Meta-regression Analysis of Possible Sources of Heterogeneity

Possible Source of

Proportional Change

Heterogeneity Scale of Risk P Value
Ratio (95% CI)*

Number of patients Per 100-patient increment 0.62 (0.27-1.41) 0.3
Mean age Per 1-year increment 1.06 (0.99-1.13) 0.1
MN-acetylcysteine Yes or no 0.39 (0.07-2.36) 0.3
Intraarterial
administration of contrast | Yes or no 0.94 (0.27-3.25) 09
only
High-osmolar Yes or no 0.16 (0.016-1.73) 01
Dose of contrast media Per 100-mL increment 1.25(0.26-6.17) 0.8
Hydration Yes or no 1.83 (0.56-5.92) 0.3
Mean serum creatinine Per 1-mg/dL increment 6.95 (2.12-22.8) 0.001
Proportion with diabetes | Per 1% increment 1.00 (0.97-1.03) 08
intention-to-treat Yesorno (o not specified) 0.46 (0.14-1.58) 02
analysis
Allocation concealment Yes orno  (or not specified) 12.8 (0.50-327.26) 0.1
Blinding Yes orno  (or not specified) 1.92 (0.49-7 61) 04
Adequacy of N

L Yes orno (or not specified) 379 (1.05-1363) 0.04
randomization
Jadad score L.

Per 1-score point increment 244 (1.52-3.92) <0.001

* Results were presented with exponentiated regression coefficients and their 95% Cls for
every 1-scale increase between each factor as relative risk for treatment with theophylline on
contrast-induced acute kidney injury, with values =1.0 indicating less effectiveness of the

theonhvlline reaimens
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Thank you for your
attention!
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