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Purpose: Treatment intensity for elderly patients with end-stage renal disease has escalated 

beyond population growth. Ageism seems to have given way to a powerful imperative to treat 

patients irrespective of age, prognosis, or functional status. Hemodialysis (HD) is a prime 

example of this trend. Recent articles have questioned this practice. This paper aims to identify 

existing pre-synthesized evidence on HD in the very elderly and frame it from the perspective 

of a clinician who needs to involve their patient in a treatment decision.

Patients and methods: A comprehensive search of several databases from January 2002 

to August 2012 was conducted for systematic reviews of clinical and economic outcomes of 

HD in the elderly. We also contacted experts to identify additional references. We applied the 

rigorous framework of decisional factors of the Grading of Recommendation, Assessment, 

Development and Evaluation (GRADE) to evaluate the quality of evidence and strength of 

recommendations.

Results: We found nine eligible systematic reviews. The quality of the evidence to support 

the current recommendation of HD initiation for most very elderly patients is very low. There 

is significant uncertainty in the balance of benefits and risks, patient preference, and whether 

default HD in this patient population is a wise use of resources.

Conclusion: Following the GRADE framework, recommendation for HD in this population 

would be weak. This means it should not be considered standard of care and should only be 

started based on the well-informed patient’s values and preferences. More studies are needed 

to delineate the true treatment effect and to guide future practice and policy.

Keywords: cost, quality of life, renal replacement therapy, resource utilization survival, 

symptom burden

Introduction
Over the past two decades treatment intensity for elderly patients with terminal 

conditions has escalated beyond population growth.1–3 Ageism, characteristic of the 

early days of Hemodialysis (HD),4 seems to have given way to a powerful imperative 

to treat patients irrespective of age, prognosis, or functional status.5 End-stage renal 

disease (ESRD) is a prime example of this trend with a 57% age-adjusted increase 

in HD for octo- and nonagenarians between 1996 and 2003,1 partly due to a push for 

earlier initiation of HD, especially in patients over 75.6 This has happened despite 

an Institute of Medicine report in 1991 calling attention to an increasing number of 

dialysis patients with poor quality of life (QoL) and limited survival possibilities7, and 

subsequent treatment guidelines in 2000 emphasizing shared decision making and 

outlining when HD treatment may be considered of minimal benefit.8 Patients report not 
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being given enough information to make informed decisions 

and to be given a choice of dialysis or nothing.5,9

Although the benefits of HD in aggregate are undeniable, 

benefits to certain high-risk subgroups are uncertain,10,11 and 

the quality of evidence available to guide practice and policy 

is questionable, particularly in the very elderly. Meanwhile, 

the evidence of significant harm for certain subpopulations 

is mounting.11–13 Moreover, more than half of ESRD patients 

on dialysis experience significant symptoms, such as pain, 

fatigue, pruritus, nausea, and constipation.14 Data are quite 

limited on symptom prevalence in ESRD patients managed 

conservatively without dialysis.14

To develop evidence-based recommendations regarding 

HD in the very elderly ($75 years old), several factors should 

be considered including the quality of evidence supporting 

benefit and harm, patients’ values, preferences, and clinical 

and social context, as well as resource availability. In this 

paper, we incorporate these decisional factors following the 

rigorous framework of the Grading of Recommendation, 

Assessment, Development and Evaluation, (GRADE) 

framework.15 To our knowledge, this is the first description 

of applying this framework, which is increasingly becoming 

the state-of-the-art guideline development process, to this 

important clinical question.

Methods
This study follows an umbrella systematic review design16 

and aims to identify existing pre-synthesized evidence in 

published systematic reviews, as well as to frame them from 

the perspective of a clinician who needs to make a single 

treatment decision.

Data sources and search strategies
A comprehensive search of several databases from January 

2002 to August 2012, in any language, was conducted. The 

databases included Ovid Medline In-Process and Other Non-

Indexed Citations, Ovid MEDLINE, Ovid EMBASE, Ovid 

Cochrane Database of Systematic Reviews, and Scopus. 

The search strategy was designed and conducted by an 

experienced librarian with input from the study’s principal 

investigator. Controlled vocabulary, supplemented with 

keywords, was used to search for systematic reviews of 

outcomes and economics of HD in the elderly. Reference lists 

were hand searched and expert colleagues were approached 

for relevant articles. We then applied A Measurement Tool to 

Assess Systematic Reviews (AMSTAR) grading system17 to 

the systematic reviews to assess their quality (Supplementary 

material).

Rating the quality of evidence 
and strength of recommendations
We applied the GRADE framework to the available 

research evidence. The quality of evidence depends on the 

elements of risk of bias, imprecision, indirectness, reporting 

and publication bias and inconsistency. The strength of 

recommendations depends on the quality of evidence, 

patients’ values and preferences, balance between harms and 

benefits and resource utilization. The recommendations can 

be strong (apply to most patients in most settings) or weak 

(conditional, can vary based on patients context, resources 

and preferences).15

Results
The search strategy yielded 92 articles, and reference review 

and expert contact yielded five additional articles. Lastly, 

we included nine systematic reviews that provided data 

on the outcomes of interest and are included in this review 

(Figure 1).9,14,18–24

The methodological quality of these systematic reviews 

was moderate to high, satisfying most of the AMSTAR 

quality indicators (Table 1). The included systematic reviews 

92 citations identified in Ovid Medline in-process
and other non-indexed citations, Ovid MEDLINE,

Ovid EMBASE, Ovid cochrane database of
systematic reviews, and scopus

83 citations excluded by review of title
and abstract

9 articles reviewed

5 articles excluded based on
inclusion and exclusion criteria:

2 not systematic reviews;
2 reviews comparing specific

dialysis techniques;
1 review assessing reasons for

late referral

4 articles selected

2 additional articles identified
through review of references

3 additional articles identified
through expert colleagues

9 articles included in final review

Figure 1 Search strategy results and identification of publications included in 
review.
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were particularly deficient in the areas of restricting their 

search to the English language and their inability to evaluate 

for publication bias (Figure 1 and Table 1).

Quality of evidence for benefit
Based on the United States Renal Data System (USRDS), 

the expected remaining lifetime for patients 75–79 years 

old with ESRD undergoing HD is 2.8 years, 2.3 years 

for 80- to 84-year-old patients, and 1.9 years for the 

age group $ 85 years old.25 No comparable national 

registry or large cohort data is available for patients who 

opt for conservative treatment. Smaller cohort studies were 

recently summarized in a systematic review of conservatively 

managed ESRD patients that demonstrated a median survival 

of at least 6 months with a range of 6.3–23.4 months.18 Five 

prognostic studies compared patients on HD with supportive 

care. All of them reported statistically significant survival 

benefits, but the groups were poorly balanced on either 

age,26–28 other prognostic factors,27,29 or both,27,30 and there was 

significant heterogeneity in their population and methods. 

One of the studies looked specifically at the survival of a 

small subgroup of patients for whom palliative care had been 

recommended and showed no significant survival benefit.27 

Another study looked at median survival from the first known 

date of glomerular filtration rate , 15 and found minimal 

survival benefit with HD.28 The studies were all cohort 

studies; three of which were prospective26,27,29 and two were 

retrospective.28,30 Three of the studies specifically evaluated 

the older patients (over age 70 or 75),26,28,30 and even in those 

studies the groups were poorly balanced in terms of age.

In addition, elderly patients who suffer acute kidney 

injury are less likely to recover kidney function and become 

independent from dialysis therapy19 and are more likely to 

suffer fistula failure than younger patients.21

Thus, the overall quality of evidence supporting a modest 

survival benefit with HD in the elderly is considered to be 

very low (due to the methodological limitations of the studies 

and heterogeneity).

Quality of evidence for harm
In recent studies there is mounting evidence of a risk of 

harm from HD in the very elderly.11 A large retrospective 

registry cohort study of 3702 nursing-home patients was 

conducted using functional status from the Minimal Data Set 

Activities of Daily Living (MDS-ADL) score from 3 months 

prior, to until 12 months after the onset of HD. There was 

no comparison group of conservatively treated patients. The 

study demonstrated a rapid decline in functional status and 

high mortality. Only 13% maintained functional status at 

12 months, and the 1-year mortality rate was 58%.12 A small 

(n = 97) single-center retrospective analysis of prospectively 

collected data on living status showed that the proportion of 

independently living elderly patients rapidly declined from 

78% at baseline to 23% at 1 year, 11% at 2 years, and 4% at 

the end of follow-up.13 Similarly, there was no comparison 

group in this study.

Qualitative studies report significant patient suffering.31 

Symptom burden for patients with ESRD is consistently 

reported as very high for patients on HD,14 with limited 

comparative data for patients on supportive care only.14 

Contrary to common belief, HD does not always improve 

symptom control, and symptom burden is higher at 6 months 

than at HD initiation.32 Withdrawal rates in the oldest USRDS 

population range from 25%–34%.33 Palliative and hospice 

care is underutilized even for those patients who decide to 

discontinue HD.34 Symptoms are often undertreated35 despite 

available and effective treatments.36,37

Once on HD, aggressive end-of-life care is pervasive and 

more aggressive than for patients with other chronic life-

limiting illnesses as demonstrated by a retrospective cohort 

study of over 99,000 USRDS decedents.38 Patients on HD 

spend significantly more days in the hospital and in the HD unit 

and are much less likely to die at home than patients receiving 

supportive care (odds ratio for home death on supportive care 

is 4.15; 95% CI 1.67–10.25).26 Patients may spend the majority 

of any extra days survived in the hospital or HD unit.26 These 

data are based on a prospective cohort study of 202 patients 

over 70 years of age. Two other prospective studies of 321 and 

71 patients, respectively, have shown similar findings for site 

of death.27,39

In summary, the quality of evidence suggesting harms 

associated with HD in the elderly is also low as it is mostly 

based on observational studies lacking comparison groups, 

except for the risk for institutional death which is based on 

prospective cohort data.

Uncertainty or variability in values 
and preferences
In a situation in which the balance of benefits and risks are 

uncertain, eliciting the values and preferences of patients and 

empowering them and their surrogates to make decisions 

consistent with their goals of care becomes even more 

important. Defining the benefit of treatment should be in the 

patients’ purview.40

Qualitative studies and surveys suggest that most patients 

on HD do not perceive that they have been given a choice 
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Table 1 Quality of systematic review (AMSTAR quality indicators)

Article Primary goal included studies Quality of systematic review (AMSTAR quality indicators)
Was a priori 
design 
provided?

Was there 
duplicate study 
selection and 
data extraction?

Was a 
comprehensive 
literature 
search 
performed?

Was the status of 
publication (ie, 
grey literature) 
used as an 
inclusion criterion?

Was a list of 
studies (included 
and excluded) 
provided?

Were the 
characteristics 
of the included 
studies provided?

Was the scientific 
quality of the 
included studies 
assessed and 
documented?

Was the 
scientific quality 
of the included 
studies used 
appropriately 
in formulating 
conclusions?

Were the 
methods used 
to combine 
the findings 
of studies 
appropriate?

Was the 
likelihood of 
publication 
bias assessed?

Was the conflict of 
interest included?

AMSTAR
Winkelmayer22 To evaluate the cost- 

effectiveness of renal 
replacement therapy

13 observational 
and economic 
modeling studies

Yes Not mentioned No, search 
restricted to 
English

Yes Yes included 
No excluded 

Yes No Yes Yes No No

Mowatt24 To assess the effectiveness 
and cost effectiveness of 
home HD compared with 
HD carried out in a 
hospital or satellite unit

27 reviews, 
comparative 
observational 
studies and 
randomized 
crossover trial

Yes Yes Non-English 
studies identified 
but not evaluated

No Yes Yes Yes Yes Yes No Funding source listed 
no conflict of interest 
statement

Murtagh14 To identify the prevalence 
of symptoms in patients 
with ESRD on HD, non- 
dialytic management and 
discontinuing dialysis

60 prospective and 
retrospective cross 
sectional data one 
of which collected 
longitudinal data

Yes Study selection 
No data extraction 
Yes on a random 
sample

No, search 
restricted to 
English

No Yes included 
No excluded 

Yes Yes Yes Yes No No

Lazarides21 To compare outcomes of 
various angioaccess 
procedures in elderly 
patients

13 cohort 
observational 
studies

Yes No No, search 
restricted to 
English

No Yes Yes No Yes Yes Yes No

Schmitt19 To determine the incidence 
of non-recovery of kidney 
function after acute kidney 
injury

17 retrospective 
cohort and 
randomized 
controlled trials

Yes Yes No, search 
restricted to 
English

Yes Yes included 
No excluded

Yes Yes Yes Yes No Yes

Morton9 To synthesize and analyze 
the views of patients and 
caregivers on decision 
making and choice for 
treatments in patients 
with chronic kidney disease

18 qualitative 
studies

Yes Yes No, search 
restricted to 
English

No Yes included 
No excluded

Yes Yes Yes Yes No Yes

Johnson20 To formulate and  
express a prognostic 
assessment for a patient  
with acute renal failure 
requiring RRT in the  
Intensive care unit

41 cohort, 
and RCT studies

Yes No No, search 
restricted to 
English

Yes Yes included 
No excluded

Yes but just number 
of patients, setting 
and outcomes, not 
study type

No No Yes No Yes

Menzin23 To identify interventions  
in chronic kidney  
disease that provide 
reasonable value and  
potential to lower cost 
and improve quality

84 observational 
and economic 
modeling studies

Yes Yes No, search 
restricted to 
English

Yes No Some, description, 
time horizon 
perspective but not 
study type

No Yes Yes No Yes

O’Connor18 To summarize evidence  
on non-dialytic  
management of ESRD 
regarding prognosis 
and QoL

13 cohort, cross 
sectional and 
observational 
studies

Yes Yes Yes No Yes included 
No excluded

Yes Yes Yes N/A No Yes

Notes: Ninety-two citations identified in Ovid Medline In-Process and Other Non-Indexed Citations, Ovid MEDLINE, Ovid EMBASE, Ovid Cochrane Database of Systematic 
Reviews, and Scopus. Eighty-three citations excluded by review of title and abstract. Nine articles reviewed. Five articles excluded based on inclusion and exclusion criteria. 
Two nonsystematic reviews. Two reviews comparing specific dialysis techniques. One review assessing reasons for late referral. Four articles selected. Two additional articles 
identified through review of references. Three additional articles identified through expert colleagues. Nine articles included in final review.
Abbreviations: AMSTAR,  a measurement tool to assess systematic reviews; ESRD, end-stage renal disease; HD, hemodialysis; QoL, quality of life; RRT, renal replacement 
therapy; RCT, randomized controlled trial.
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of treatment41,42 and many regret having started HD.32,42 

Receipt of intensive end-of-life care in HD patients also 

seems to be driven more by practice related factors than 

patient characteristics.38 Six prominent patient goals of care 

have been identified in a structured literature review43 and 

validated in subsequent studies.44 Patients can have multiple 

goals of care. While 84% of hospitalized patients endorsed 

living longer as one of their goals, it was the single most 

important goal for less than 10% of patients.44 A systematic 

review and synthesis of qualitative studies on the views of 

chronic kidney disease patients regarding treatment decision 

making also reached the conclusion that patients were more 

concerned about the impact on QoL than longevity.9 Despite 

this, none of the studies comparing survival between groups 

looked at QoL data or loss of functional status.26–30 Only 

two studies directly comparing QoL were identified by the 

systematic review on conservative management of ESRD.18 

Yong et al reported better QoL in the conservatively managed 

group despite the fact that the patients were older and had 

higher comorbidity.45 De Biase et al compared two groups of 

patients who were recommended for palliative care and found 

that those who opted for HD had a similar QoL compared to 

those who opted for supportive care.46

There is significant variability in elderly patient’s 

values and preferences when facing decisions regarding 

treatment options for ESRD. The available evidence 

suggests a failure to honor those differences by failing to 

involve elderly patients in shared decision making before 

starting HD.

Uncertainty about whether 
the intervention represents 
a wise use of resources
There is increasing concern about the cost of care for the 

growing elderly population in the context of a looming 

bankruptcy of Medicare.47 Currently, Medicare spends over 

a quarter of its budget on the 5%–6% of its beneficiaries that 

die each year.48 High costs associated with the last months of 

life and terminal hospitalizations/ICU stays have been cited 

as an area of potential savings with minimal harm or even 

benefit.49 In addition, there is concern about the increasing 

medicalization of death and “bad hospital deaths” with sig-

nificant patient suffering and financial and emotional burdens 

on loved ones left behind.50–52 The HD benefit is a significant 

portion of the Medicare budget consuming approximately 

6% of the entire budget for a disease with a prevalence of 

1,780 per million, representing 1% of the total Medicare 

population.33

The cost effectiveness of HD has been cited as a 

benchmark for societal willingness to pay for medical 

treatment.22 A meta-analytic review of the cost effectiveness 

of HD found the estimate to remain within a narrow range 

of $55,000 to $80,000 per life-year saved.22 However, the 

costs and cost effectiveness ratios in this analysis may 

have been underestimated since informal caregiver time 

was not included in most of the studies. Another weakness 

identified in all studies was the assumption of no life 

expectancy for patients who were not dialyzed, which 

does not hold, especially in the setting of early initiation 

of HD. The true cost based on USRDS data for the oldest 

HD patients, with congestive heart failure and diabetes 

mellitus as comorbidities, is at or above $100,000 in 2006 

US dollars.25,53 Given the questionable survival benefit of 

HD outlined above, the dollars per quality-adjusted life-year 

saved are likely much higher. A recent empirical estimate 

to update the HD cost effectiveness standard arrived at an 

average of $129,000 per Quality Added Life Years (QALY) 

with a wide distribution.54 The patients in the highest quintile 

(mostly older and sicker) had costs of about $250,000/QALY. 

Another study showed a cost effectiveness ratio of $250,000 

for early initiation of glomerular filtration rate (GFR) , 15 

compared to current practice.55 Peritoneal dialysis is more 

cost effective than HD24,56 and is currently underutilized in 

the US.57

There is significant uncertainty in the cost effectiveness 

estimates for the oldest HD patients secondary to the 

uncertainty about the true treatment benefit. Hemodialysis 

in the frail elderly and others with multiple comorbidities 

is very costly and, depending on the societal benchmark 

for willingness to pay, may not constitute a wise use of 

resources.

Research gaps
This analysis of the existing evidence suggests that there 

is sufficient equipoise regarding the benefits of HD for the 

oldest patients to warrant a randomized controlled trial of 

HD vs best supportive care. Better evidence is needed to 

enable sound policy decisions that preserve access to HD 

yet minimize the risk of overutilization and possible harm to 

patients who are likely to benefit only marginally or suffer 

harms from this expensive treatment.

Ideally, the recruitment for the study would utilize well-

developed patient decision aids to convey the available 

evidence on patient survival as well as the uncertainty of the 

estimate. Peer educators would also be valuable to provide 

the experiential aspect of dialysis care.58 Patients should 
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be risk stratified using one of the available tools for ESRD 

patients.59 In the analysis, correcting for the GFR at the start 

of HD should also be used to correct for lead time bias with 

the current early initiation of HD.

The study would need to consider all patient important 

outcomes including survival from diagnosis, frequency of 

hospitalizations and number of hospital and ICU days, QoL 

and symptom burden (measured with validated tools such as 

the Kidney Disease Quality Of Life 3660 or Short Form1261), 

and finally the proportion of hospital vs home deaths. 

Calculating the cost of care for both treatment arms would 

also be important for comparative effectiveness purposes.

We realize that there might be significant barriers to 

recruitment into such a study given the powerful technical and 

moral imperative to treat5, as well as the risk of being accused 

of advocating death panels or of being ageist.62,63 Patients 

may also be resistant to randomization based on their goals 

of care. If this proves to be the case, we suggest the creation 

of a large-scale cohort of elderly patients with ESRD who opt 

for conservative management to create a valid comparison 

group to the USRDS database on HD patients.

Conclusion
We have demonstrated that the quality of the evidence to 

support the current practice of HD initiation for most very 

elderly patients is very low. Survival benefit is questionable 

and modest at best, and there are significant concerns for 

harm such as decline in functional status, high treatment and 

symptom burden, poor QoL, aggressive end-of-life care, and 

institutionalized death. Moreover, this is a costly treatment. 

More studies are needed to delineate the true treatment effect 

and to guide future practice and policy.

Following the GRADE framework, recommendation 

for HD in this population would be weak, which means it 

should not be considered default treatment in the majority of 

cases and should only be offered based on the well-informed 

patient’s values and preferences.

The recent push for early HD initiation in this age group is 

not justified. The suggestion of a risk of harm, coupled with a 

failure of early initiation to demonstrate improved survival,64,65 

would support holding off from HD as long as clinically 

possible. A significant number of patients are likely to die of 

other causes before they reach the point of inevitable HD.66

Patients’ goals of care should be the guiding light in all 

treatment decisions and physicians should not feel obliged 

to dialyze everyone. In fact the Hippocratic maxim “first do 

no harm” should be weighed against the moral imperative 

to treat.
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# Searches Results

1 exp Renal Dialysis/ 180343
2 exp hemodialysis/ 137673
3 (((renal or kidney* or blood) adj5 (dialyses or dialysis)) or hemodialysis or haemodialysis or hemodialyses or 

haemodialyses or “extracorporeal dialysis” or “extracorporeal dialyses” or “extracorporeal blood cleansing” or 
hemodialyse or hemorenodialysis or hemorenodialyses or hemotrialysate).mp. [mp = ti, ab, sh, hw, tn, ot, dm, 
mf, dv, kw, nm, ps, rs, ui, tx, ct]

176110

4 (((renal or kidney* or blood or Peritoneal) adj5 (dialyses or dialysis)) or hemodialysis or haemodialysis or 
hemodialyses or haemodialyses or “extracorporeal dialysis” or “extracorporeal dialyses” or “extracorporeal 
blood cleansing” or hemodialyse or hemorenodialysis or hemorenodialyses or hemotrialysate or 
Hemodiafiltration).mp. [mp = ti, ab, sh, hw, tn, ot, dm, mf, dv, kw, nm, ps, rs, ui, tx, ct]

206776

5 or/1–4 220497
6 limit 5 to yr = “2002 – Current” 112269
7 limit 6 to (“all aged (65 and over)” or “aged (80 and over)”) [Limit not valid in Embase,CDSR; 

records were retained]
85643

8 limit 7 to aged “65+ years” [Limit not valid in Ovid MEDLINE(R),Ovid MEDLINE(R) In-Process,CDSR; 
records were retained]

31235

9 (elderly or octagenarian* or nonagenarian* or “very old” or “75 year*” or “80 year*” or 
“90 year*” or “100 year*” or ((“75” or “80” or “90” or 
“100”) adj (age or aged))).mp. [mp = ti, ab, sh, hw, tn, ot, dm, mf, dv, kw, nm, ps, rs, ui, tx, ct]

445517

10 6 and 9 2886
11 8 or 10 32086
12 systematic review/ 52193
13 (systematic* adj3 review*).mp. [mp = ti, ab, sh, hw, tn, ot, dm, mf, dv, kw, nm, ps, rs, ui, tx, ct] 127590
14 11 and (12 or 13) 231
15 from 14 keep 1 –69 69
16 from 10 keep 2833–2885 53
17 15 or 16 122
18 remove duplicates from 17 107
19 exp treatment outcome/ or outcome*.mp. or economic*.mp. or exp Economics/or exp “Costs and 

Cost Analysis” or cost.mp. or costs.mp. or benefit*.mp. or harm*.mp. or preference*.mp. or exp 
Patient Preference/ or “quality of life”.mp. or exp “Quality of Life”/ or survival.mp. 
or exp Survival/ or exp survival rate/ or “functional status”.mp. or morbidity.mp. or mortality.mp. 
or exp Morbidity/ or exp Mortality/ or satisfaction.mp. or exp Patient Satisfaction/ [mp = ti, ab, sh, hw, tn, ot, 
dm, mf, dv, kw, nm, ps, rs, ui, tx, ct]

6917810

20 18 and 19 92
21 limit 20 to (editorial or erratum or letter or note or addresses or autobiography or bibliography or biography or 

dictionary or directory or interactive tutorial or lectures or legislation or news or newspaper article or patient 
education handout or periodical index or portraits or published erratum or video-audio media or webcasts) 
[Limit not valid in Embase,Ovid MEDLINE(R),Ovid MEDLINE(R) In-Process,CDSR; records were retained]

54

22 from 21 keep 1–2 2
23 20 not 22 90

Supplementary material 
Search strategies by database.

Ovid
Database(s): Embase 1988 to 2012 Week 33, Ovid MEDLINE(R) In-Process and Other Non-Indexed Citations and Ovid 

MEDLINE(R) 1946 to Present, EBM Reviews – Cochrane Database of Systematic Reviews 2005 to July 2012.

Search strategy:
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