
Minutes of the Clinical Librarians, Searchers and Trainers Meeting
 12th April 2023
  Microsoft Teams
	
	MINUTES

	1
	MINUTES OF THE PREVIOUS MEETING
The minutes of the previous meeting were agreed. They are available here: 
https://www.lksnorth.nhs.uk/lihnn/lihnn-groups/clinical-librarians-and-trainers/ 


	2
	MATTERS ARISING AND ACTION LOG

There were no matters/actions arising. 


	3
	TRIP Presentation by Jon Brassey

A smart, fast tool to find high quality clinical research evidence
· Searched over 125,000,000 times
· Over 70% of clinical questions answered
· Millions of articles items indexed & uniquely ranked
· Twenty years of learning & fine tuning

· Searches on TRIP have an algorithm that uses 3 main elements – text score, year score, publication score
· Problematic trait – low relevancy documents are being retrieved but this is in the process of being fixed 
· Quality – de-duplication
· TRIP holds a lot of guidelines. New Europe category and scoring guidelines
· Advanced search is being improved
· Login to TRIP using OpenAthens
· Good starting point for initial searching for information specialists. Considered to not have as steep a learning curve as Medline etc
· Able to filter and restrict by date/keywords 


	4
	Critical Appraisal: An Alternative Approach with Stephen Edwards

· Tools to assist with critical appraisal
· https://portal.e-lfh.org.uk/ Search for Critical Appraisal
· https://www.healthknowledge.org.uk/interactive-learning/finding-and-appraising-the-evidence 
· https://www.healthknowledge.org.uk/e-learning/statistical-methods/practitioners
· https://www.healthknowledge.org.uk/e-learning/statistical-methods/specialists




	5
	Critical Appraisal paper and breakout session
A paper was appraised in break-out rooms and then discussed by the whole group




	6
	Sustainability bulletin presented by Amy Tyrrell, Bethan Morgan and Sarah Bowman-Worrall

Please sign for the mailing list here: https://docs.google.com/forms/d/1F0Yt4imQE3Zlx_q6ZSQjJL2ZiGaF8ZLHOsV-EGvSYj8/edit

https://sustainabilitybulletin4.wordpress.com/ 



	7
	AOB – Ruth Muscat has left Lancashire Teaching Hospitals and Eva Thackeray is now Clinical Librarian

	8
	Date of next meeting TBC
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Critical appraisal: an alternative approach





Elevator pitch

Critical appraisal in one hour









In reality…









Critical appraisal: tools to support assessment and interpretation

Stephen Edwards – Knowledge Specialist: Outreach





What is critical appraisal

Evaluat[ing] the evidence…for its validity, impact and applicability (The Doctor’s Guide to Critical Appraisal)



The assessment of methodological quality (How to Read a Paper)



The discipline of critical appraisal is critical in sense of questioning the research, its results, and conclusions, not in the sense of having to be critical of a paper. (Health Education England: Library and Knowledge Services)





Types of study



		Study design		Definition		Key features

		Systematic review / meta-analysis		Comprehensive identification and synthesis of all evidence on a topic		Explicit, replicable search. Results may be combined via statistical analysis

		Randomised Controlled Trial (RCT)		Compares two or more interventions		Randomisation. Blinding. Focused on effectiveness of intervention.

		Cohort study		Follows subjects over a period of time		Prospective

		Case control		Establishing why a particular group of patients is different		Identifies group with a defining characteristic. Compared with control group that doesn’t have characteristic. Control group may be matched by age, sex etc. Retrospective.

		Case report		Detailed report on a single patient		Often used to report rare or unusual events/conditions

		Case series		Reporting on a series of patients with an outcome of interest		Individual reports covering patients with similar conditions

		Survey		What is happening now		Sample selected from which to make inferences concerning whole population

		Qualitative		Where the intention is not just to measure but to explain		Studied in a natural setting, attempting to make sense of or interpret phenomena.







Classifying study designs



Source: SIGN (after NICE)





Hierarchy of Evidence







Training courses /1

E-learning for Health

https://www.e-lfh.org.uk/programmes/critically-appraising-the-evidence-base/ Information and context



Eight sessions:

Introduction to Critical Appraisal

Introduction to Health Inequalities

Introduction to Critical Appraisal of Randomised Controlled Trials

Introduction to Interpreting Results for Critical Appraisal

Introduction to Critical Appraisal of Systematic Reviews

Introduction to Critical Appraisal of Qualitative Studies

Introduction to Critical Appraisal of Diagnostic Studies

Introduction to Critical Appraisal Tools

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

https://portal.e-lfh.org.uk/ Search for Critical Appraisal









Training courses / 2

Faculty of Public Health – video course

Finding and appraising the evidence

Introduction

Finding the evidence

Randomised control trials

Systematic reviews

Economic evaluations

Making sense of results



 https://www.healthknowledge.org.uk/interactive-learning/finding-and-appraising-the-evidence 









Training courses / 3



Faculty of Public Health – text courses

Statistical methods for practitioners:

summarising binary data

summarising quantitative data

standard errors and confidence intervals

significance testing & type I and type II errors

displaying data

https://www.healthknowledge.org.uk/e-learning/statistical-methods/practitioners

Statistical methods for specialists:

Diagnostic tests

Regression analysis and correlation

Logistic regression

Survival analysis

https://www.healthknowledge.org.uk/e-learning/statistical-methods/specialists



Also: Open University course on medical statistics  https://tinyurl.com/47bf7xrt 







BMJ Best Practice









Follow the EBM toolkit link

Select Learn EBM

Follow Appraise the Evidence link from the right hand menu



https://bestpractice.bmj.com/evidence



















CASP (Critical Appraisal Skills Programme)





Checklists for:

Systematic Reviews 

Randomised Controlled Trials

Cohort Studies 

Case Control Studies 

Economic Evaluations

Diagnostic Studies

Qualitative Studies 

Clinical Prediction Rule



Online learning: selection of short, self-directed courses. Fee payable (£5 - £37.50 + VAT). Many are priced at £12.50. Access lasts 12 months. There are also more formal, instructor-led courses.

https://casp-uk.net/ 







SIGN (Scottish Intercollegiate Guidelines Network)



Checklists for:

systematic reviews and meta-analyses

randomised controlled trials

cohort studies

case-control studies

diagnostic studies

economic studies



https://www.sign.ac.uk/what-we-do/methodology/checklists/ 







Further reading

The Doctor’s Guide to Critical Appraisal. Gosall & Gosall (2015) https://tinyurl.com/4ev4feva

How to read a paper: the basics of evidence-based medicine and healthcare. Greenhalgh (6th edition, 2019)

      https://tinyurl.com/yc2etj22  



Navigating research methods: critical appraisal In Oxford Handbook of Clinical and Healthcare Research (2016) https://academic.oup.com/book/25164/chapter/189546862





Medical statistics made easy. Harris & Taylor (4th edition, 2020)

https://tinyurl.com/y4hn4bue



Medical Statistics at a Glance. Petrie & Sabin (2019)

https://tinyurl.com/3tsexfj2















Thank you. Are there any questions?







Bonus material

https://twitter.com/JonathanShedler/status/1615796968189759488







Jonathan Shedler, Where Is the Evidence for “Evidence-Based” Therapy?, Psychiatric Clinics of North America, 41 (2), 2018, p319-329, https://doi.org/10.1016/j.psc.2018.02.001. 





Clickbait and catchpenny: suggestions from the 

Nomenclature Consultancy





The Knowledge Specialist's Fear of the Critical Appraisal Session



Into the Heart of Darkness: more than one way to skin the critical appraisal cat 



Lead Kindly Light: critical appraisal support tools
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From: EDWARDS, Stephen (PENNINE CARE NHS FOUNDATION TRUST)
Sent: 21 December 2022 14:49

Subject: Knowledge Service teaching session for psychiatric trainge registrars

1~ here are the lea

« Identify different types of study and research
« Define

« Describe the hierarchy of evidence
« Find and use appropriate tools to assist with Critical appraisal

Would that be an appropriate set of objectives for the session?

ing outcomes for the proposed Knowledge Service session on critical appraisal:

Sent: 28 December 2022 10:43

“To: EDWARDS, Stephen (PENNINE CARE NHS FOUNDATION TRUST) <stephen edwards@nhs.net>;
Ce: MCNALLY, Rosalind (PENNINE CARE NHS FOUNDATION TRUST) <rosalindmenally@nhs.net>
Subject: RE: Knowledge Service teaching session for psychiatrc rainee registrars

Good morning!

1 hope you e doing wel

rall | think this would be quite helpful for us. Thank you once again
Regards
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Algorithm for classifying study design for questions of effectiveness

Which checklist to use? Non-comparative '
Study (case series,
No checkistrequired. A
2. Cohort stuy checklist
3. RCTcheclist
4. Case controlstudy checklist
5. RCT checlist butomit
questions 2,3,and 4. Cannot Experimental Observational
be higher than 1+ evidence. Study study
g
Trerventions/exposurss More thanone ™ No_| Before-Afeerstudy/
Yes randomly allocated? No group studied? interrupted time series
5
Randomised Non-Randomised
Contrlled Tral Controlled Trial Yes
Yes g 0
Individual participants Exposure and outcomd~, Y5 | Cross-sectional
Randomised? ‘measured at the study
same time
No Yes No
Cluster 3 Individual 8 + 2
5 5 Case control. Yes Groups defined No
randomised Randomised Cohort study
ook Ko study by outcome?

“Adagted rom NICE (ww ice org )
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Jonathan Shedler

@JonathanShedler
1/ The scientific evidence shows that so-called "evidence based"
therapies fail most people most of the time. For example, 7 out of 10
patients who get "evidence based" therapy for depression remain

depressed after treatment or relapse quickly
jonathanshedler.com/wp-content/upl...

Where Is the Evidence for ®
“Evidence-Based” Therapy?

Jonathan Shedler, mo

KEYWORDS

« Evidence-based therapy * Empirically supported therapy ® Psychotherapy
« Psychotherapy outcome » Cognitive behavior therapy o CBT » Depression » Anxiety.

KEY POINTS

« The term evidence-based therapy has become a de facto code word for manualized ther-
‘apy—most often brief, highy scripted forms of cognitive behavior therapy.

« Itis widely asserted that “evidence-based” therapies are scientifcally proven and superior
0 other forms of psychotherapy. Empirical research does ot support these claims.

« Empirical research shows that “evidence-based” therapies are weak treatments. Their
benefits are trival, few patients get well, and even the trivial benefits o not last.

« Troubling research practices paint a misieading picture of the actual benefits of
“evidence-based" therapies, including sham conirol groups, cherry-picked patient sam-
ples, and suppression of negative findings.
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PERSISTENT HYPERGLYCEMIA IN CRITICALLY ILL CHILDREN


EDWARD VINCENT FAUSTINO, MD, AND MICHAEL APKON, MD, PHD, MBA


Objectives To determine the prevalence and prognostic significance of hyperglycemia among critically ill nondiabetic


children.


Study design We performed a retrospective cohort study using point-of-care blood glucose measurements, hospital


administrative databases, and a computerized information system; 942 nondiabetic patients admitted to our Pediatric Intensive


Care Unit (PICU) from October 2000 to September 2003 were included. The prevalence of hyperglycemia was based on initial


PICU glucose measurement, highest value within 24 hours, and highest value measured during PICU stay up to 10 days after the


first measurement. Primary outcome was in-hospital death with PICU lengths of stay (LOS) as secondary outcome.


Results Through the use of three cutoff values (120 mg/dL, 150 mg/dL, and 200 mg/dL), the prevalence of hyperglycemia was


16.7% to 75.0%. The relative risk (RR) for dying increased for maximum glucose within 24 hours >150 mg/dL (RR, 2.50; 95% con-


fidence interval (CI), 1.26 to 4.93) and highest glucose within 10 days >120 mg/dL (RR, 5.68; 95% CI, 1.38 to 23.47). LOS was


decreased foradmissionglucose>120mg/dLand150mg/dLbut increased forall thresholdvalues formaximumglucosewithin10days.


Conclusions Hyperglycemia occurs frequently among critically ill nondiabetic children and is correlated with a greater


in-hospital mortality rate and longer LOS. (J Pediatr 2005;146:30-4)


Hyperglycemia occurs frequently among critically ill adults, with prevalence rates reported from 3% to 71%.1 During the
acutely stressed state, hyperglycemia is thought to be advantageous,2 providing the glucose-dependent organs such as the
brain and blood cells adequate supply for their energy needs.3,4 Hyperglycemia has also been postulated to compensate for


volume loss by promoting the movement of cellular fluid into the intravascular compartment or liberating water bound to
glycogen.4


Despite potential positive effects, prolonged hyperglycemia in critically ill adults has been shown to be associated with
a number of deleterious consequences5 contributing to greater risks of morbidity and mortality, even in the absence of preexisting
diabetes mellitus.1,6,7 Elevated glucose concentrations have been associated with increased risks of congestive heart failure,1


cardiogenic shock,1 and poor functional recovery after stroke6 as well as increased risks of dying after myocardial infarction1 and
ischemic stroke6 among nondiabetic patients. Even among non–critically ill adult patients admitted to general patient care units,
patients with newly diagnosed hyperglycemia had a significantly higher mortality rate and a lower functional outcome compared
with known diabetic patients or normoglycemic patients.7


Hyperglycemia may be less prevalent among children because diabetes mellitus is
much less common in this age group.8,9 Furthermore, hyperglycemia in the pediatric
population may have different effects on morbidity and mortality compared with adults as
a consequence of different metabolic demands,10 differences in comorbid conditions,11 or
age-dependent factors.12 It is not known how often hyperglycemia occurs in critically ill
children or what effect hyperglycemia has on outcome in younger patients. The objective of
this study is to determine the prevalence of hyperglycemia among critically ill children
without diabetes mellitus. Moreover, it aims to correlate hyperglycemia with death and
length of stay among survivors in the pediatric intensive care unit.


METHODS
We conducted a retrospective cohort study by using data collected in the normal


course of patient care. The study was reviewed and approved by our institution’s Human
Investigation Committee, which waived the need to obtain informed consent. The study
examined patients cared for in the 11-bed multidisciplinary Pediatric Intensive Care Unit
(PICU) within a not-for-profit private academic teaching hospital.


From the Section of Critical Care and
Applied Physiology, Department of
Pediatrics, Yale University School of
Medicine, New Haven, Connecticut.


Submitted for publication May 21,
2004; last revision received Jul 14,
2004; accepted Aug 27, 2004.


Reprint requests: Dr Michael Apkon,
Department of Pediatrics, Yale Uni-
versity School of Medicine, 333 Cedar
St, PO Box 208064, New Haven, CT
06520-8064. E-mail: Michael.Apkon@
yale.edu.
0022-3476/$ - see front matter


Copyrightª 2005 Elsevier Inc. All rights
reserved.


10.1016/j.jpeds.2004.08.076


See editorial, p 5.


DRG Diagnosis-related group
ICU Intensive Care Unit


IQR Interquartile range
PICU Pediatric Intensive Care Unit

30



mailto:Michael.Apkon@yale.edu

mailto:Michael.Apkon@yale.edu





Subjects


All patients admitted to the PICU from October 2000
to September 2003 were eligible to be included in the study if
they had at least one blood glucose concentration measured by
point-of-care testing in the PICU. Patients were excluded if
their diagnosis-related group (DRG) assigned at discharge
corresponded to diabetes mellitus (DRG 295). Patients
admitted in December 2000 were excluded because of missing
glucose measurements.


Sources of Data


Data were obtained from three different electronic
databases linked together by means of the patients’ unique
medical record numbers. The date, time, and value for each
bloodglucosemeasurementwere recorded in a computerized log
maintained as part of the laboratory quality assurance process for
point-of-care testing. All glucose measurements were obtained
by use of the SureStep Flexx Meter (LifeScan, Inc, Milpitas,
Calif), which records patient-identifying information with each
measurement. The hospital administrative cost-accounting
database contained information describing all patient ad-
missions, including the dates of admission and discharge, the
number of days spent hospitalized on each patient care unit, and
theDRGcode assignedby certifiedmedical coders. Information
describing patient demographics and outcomeswere recorded in
the PICU clinical information system (Clinfosys).13 Data tables
were exported from each of these data systems, imported into
a relational database (Microsoft Access XP, Microsoft Corp,
Redmond, Wash), and linked by means of the patients’ unique
medical record numbers for analysis.


Measurements and Analysis


The independent variables for the study were initial
glucose, maximum glucose within 24 hours of the first value,
and the highest glucose observed during the PICU stay up to
the 10th day from the initial measurement. The primary
outcome measure was in-hospital death. The secondary
outcome was PICU length of stay among survivors without
tracheostomy. Patients with tracheostomy (DRG codes 482
and 483) were excluded in the computation for PICU length of
stay because these patients may stay longer than medically
necessary in the PICU as the result of an inability to establish
sufficient resources for care in the community.


The prevalence of hyperglycemia was computed on the
basis of initial blood glucose and the highest glucose within 24
hours and within 10 days of the first value. To facilitate
comparison with previous studies,7,14,15 three cutoff values
were used: 120 mg/dL, 150 mg/dL, and 200 mg/dL. Relative
risks with 95% confidence intervals (CI)16 were computed to
compare the mortality rates above and below these three cutoff
values. Among the survivors, the Mann-Whitney test was
used to compare the lengths of PICU stay above and below the
hyperglycemic thresholds. A value of P < .05 was considered
significant for all analyses. Glucose values are summarized by
mean ± SD. Because of the skewness of the data, the lengths of
stay are presented by using mean ± SD together with the
median and interquartile range (IQR, 1st to 3rd quartile).

Persistent Hyperglycemia In Critically Ill Children

RESULTS
During the study period, 1927 patients were admitted to


the PICU; 44 patients had a diagnosis of diabetes mellitus. Of
the patients without diabetes mellitus, 942 had at least one
glucose measurement. There was a median of 2 glucose
measurements per patient (IQR, 1 to 3 measurements) for the
first 24 hours and a median of 1 glucose measurement per
patient per day (IQR, 0.7 to 2 measurements) for the next 10
days after the first determination. Twenty-eight study patients
had incomplete demographic data and were not included for
computation of baseline patient profile. Male subjects ac-
counted for 52.6%of the study population. Themedian agewas
3.2 years, with IQR of 0.3 to 10.8 years. Respiratory failure
(10.8%) was the most common diagnostic category among the
medical patients (Table I). Patients with cardiovascular pro-
cedures (24.1%) comprised the largest group of surgical
patients. Thirty-six of the 942 patients died, yielding
a mortality rate of 3.8% (Table I). The mortality rate for all
nondiabetic admissions during the study period was 57 in 1883
(3.0%). There were 27 patients with tracheostomy among the
survivors in the study population. Excluding these patients, the
survivors had a mean PICU length of stay of 5.0 ± 8.0 days, or
a median of 2 days with IQR of 1 to 5 days.


Initial blood glucosemeasurements ranged from 5 to 495
mg/dL, with a mean of 150 ± 64mg/dL. The Figure (A) shows
the frequency and cumulative frequency distribution at
different glucose levels. The initial glucose measurement was
>120mg/dL in 61.8%, >150mg/dL in 36.6%, and >200mg/dL
in 16.7% of patients.


The maximum glucose values within 24 hours of the
admissionmeasurementwere higher than the initial values: 166
± 75mg/dL, with a range of 66 to 495mg/dL. The distribution
of maximum glucose values is shown in the Figure (B).
Maximum values were >120 mg/dL in 70.4%, >150 mg/dL in
44.5%, and >200 mg/dL in 22.3%.


In the Figure, panel C shows the distribution of the
highest glucose within 10 days of the initial value. The mean
value was 172 ± 78 mg/dL and ranged from 66 to 497 mg/dL.
The highest glucose values were >120 mg/dL in 75.0%, >150
mg/dL in 50.1%, and >200 mg/dL in 26.3%.


The association between the different glucose levels and
risk of death is shown inTable II.The risk of dying is significantly
increased at maximum glucose within 24 hours of >150 mg/dL
and at all cutoff values formaximumglucosewithin 10days of the
first.Moreover, at maximum glucose within 24 hours and within
10 days of the initial value, mortality rates increase at higher
glucose values. For maximum glucose within 24 hours, mortality
rates are as follows: 2.2% at 0 to 120mg/dL, 2.5% at >120 to 150
mg/dL, 4.8% at >150 to 200 mg/dL, and 6.7% at >200 mg/dL.
Mortality rates for maximum glucose within 10 days are 0.9%,
2.1%, 4.0%, and 8.1% at glucose values of 0 to 120 mg/dL, >120
to 150 mg/dL, >150 to 200 mg/dL, and >200 mg/dL,
respectively. No trend was seen with the initial glucose value.


A correlation betweenmaximum glucose value within 10
days of the initial measurement and PICU length of stay was
also noted in the study population (Table III).
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DISCUSSION
The finding that maximum glucose values on average


exceed the initial glucose values suggests that estimates of the
prevalence of hyperglycemia based on initial or admission
glucose values may underestimate the likelihood that patients
become hyperglycemic. In a study on the prevalence of
hyperglycemia in critically ill children, Ruiz Magro et al17


reported that 50%of 353 patients without diabetesmellitus had
initial glucose values >120 mg/dL.


The prevalence of hyperglycemia reported in this study is
greater than that reported in other studies in children even
when considering higher glucose values as the cutoff. For
children seen in the emergency department, the prevalence of
hyperglycemia is reported to range from3.8% to 5.0% (based on
the initial blood glucose being >150mg/dL).11,14However, the
setting of care is different in those studies and the level of illness
may be assumed to be, on average, lower in the emergency
department compared with the PICU.


There are no definite criteria for diagnosing hypergly-
cemia among patients without diabetes mellitus. Among
diabetics, however, hyperglycemia is defined by the World
Health Organization as a fasting blood glucose >126 mg/dL or
a randomblood glucose of >200mg/dL.18 In the present report,
three cutoff values were used. The lower two values have been
previously used as threshold values in studies in children.14,15,17


The 200mg/dL cutoff, however, is based on theWHO criteria
and adult studies.1,6,7,18


Table I. List of primary diagnoses


Diagnoses
No. of


patients (%)
No. of
deaths


Medical disorders
Pulmonary diseases 158 (16.8)
Respiratory failure 102 (10.8) 5
Other pulmonary diseases 56 (5.9) 0


Diseases of the neonate 55 (5.8) 3
Neurologic diseases 40 (4.2) 1
Hematologic diseases 30 (3.2) 3
Cardiovascular diseases 29 (3.1) 4
Gastrointestinal diseases 27 (2.9) 2
Sepsis 12 (1.3) 4
Miscellaneous diseases 60 (6.4) 0


Surgical procedures
Cardiovascular surgery 227 (24.1)
Major cardiovascular procedures 88 (9.3) 1
Other cardiovascular procedures 139 (14.8) 4


Neurosurgical procedures 99 (10.5) 2
Spinal surgery 44 (4.7) 0
Orthopedic surgery 39 (4.1) 0
Trauma 39 (4.1) 2
Tracheostomy 28 (3.0) 1
Gastrointestinal surgery 12 (1.3) 0
Miscellaneous surgical procedures 43 (4.6) 4

32 Vincent Faustino and Apkon

Another problem with defining the prevalence of
hyperglycemia is determining which of the different glucose
levels ismost predictive of outcome.Most of the studies in both
adults and children used initial or admission hyperglycemia.
However, Krinsley19 demonstrated that among adult Intensive
Care Unit (ICU) patients, the mean glucose value and the
maximum glucose value obtained during the ICU stay were
more predictive of outcome than was the initial glucose value.


We found no association between initial blood glucose
and risk for death. This is in contrast to the findings of Ruiz
Magro et al,17 who reported that the initial glucose level was
significantly higher in patients who died compared with the
survivors. Our findings also conflict with results in adult
subjects in whom initial blood glucose is correlated with death
among both critically ill and non–critically ill patients,
although the overall mortality rate in adult studies is higher
than we report for children.19,20 The mortality rate of 3.0% for
all patients without diabetes admitted during the study period
is not significantly different from the pooled multicenter
mortality rate of 2.2% to 16.4% reported by Pollack et al.21


In contrast to initial glucose values, higher maximum
glucose values measured within 24 hours and within 10 days of
the initial value were correlated with higher mortality rates.
This is in agreement with the study by Krinsley19 in adult
patients. The increase in mortality risk was demonstrated
beginning atmaximumglucose >150mg/dLwithin 24 hours of
the first value. At a lower threshold of 120 mg/dL, the highest


Figure. Distribution (n) and cumulative frequencies (-n-) of blood
glucose values based on (A) initial glucose and (B) maximum glucose
within 24 hours and (C) 10 days of first measurement.

The Journal of Pediatrics � January 2005







Table II. Risk of death at different levels of hyperglycemia


Cutoff value
Mortality rate


above cutoff value


Mortality rate
at or below
cutoff value Relative risk (95% CI)


Initial glucose
120 mg/dL 24/582 (4.1 %) 12/360 (3.3 %) 1.24 (0.63, 2.44)
150 mg/dL 13/345 (3.8 %) 23/597 (3.9 %) 0.98 (0.50, 1.91)
200 mg/dL 7/157 (4.5 %) 29/785 (3.7 %) 1.21 (0.54, 2.71)


Maximum glucose within 24 h of initial glucose
120 mg/dL 30/663 (4.5 %) 6/279 (2.2 %) 2.10 (0.89, 5.00)
150 mg/dL 24/419 (5.7 %) 12/523 (2.3 %) 2.50 (1.26, 4.93)
200 mg/dL 14/210 (6.7 %) 22/732 (3.0 %) 2.22 (1.16, 4.26)


Maximum glucose within 10 d of initial glucose
120 mg/dL 34/706 (4.8 %) 2/236 (0.8 %) 5.68 (1.38, 23.47)
150 mg/dL 29/472 (6.1 %) 7/470 (1.5 %) 4.13 (1.83, 9.32)
200 mg/dL 20/248 (8.1%) 16/694 (2.3%) 3.50 (1.84, 6.64)


Table III. Length of PICU stay among survivors at different levels of hyperglycemia [mean ± SD and median
(1st to 3rd quartiles) in days]


Cutoff value
Length of stay


above cutoff value


Length of stay
at or below
cutoff value P value


Initial glucose
120 mg/dL 4.5 ± 8.0


2 (1–4.5)
5.7 ± 8.0
3 (1–8)


,.001


150 mg/dL 4.7 ± 8.6
2 (1–5)


5.2 ± 7.6
2 (1–6)


.03


200 mg/dL 4.7 ± 8.0
2 (1–5)


5.1 ± 8.0
2 (1–5)


.72


Maximum glucose within 24 h of initial glucose
120 mg/dL 5.0 ± 8.4


2 (1–5)
5.0 ± 6.9
2 (1–6)


.34


150 mg/dL 5.1 ± 8.9
2 (1–5)


5.0 ± 7.2
2 (1–5.5)


.50


200 mg/dL 5.6 ± 9.4
2 (1–6)


4.9 ± 7.6
2 (1–5)


.25


Maximum glucose within 10 d of initial glucose
120 mg/dL 5.4 ± 8.5


2 (1–6)
4.0 ± 6.3
2 (1–4)


.01


150 mg/dL 6.1 ± 9.6
2 (1–7)


4.0 ± 6.0
2 (1–4)


.001


200 mg/dL 6.9 ± 10.6
3 (1–8)


4.4 ± 6.8
2 (1–5)


,.001

glucose levelwithin 10 days begins to correlatewith higher risks
of dying.


Higher initial glucose values was correlated with shorter
PICU stays, whereas higher maximal glucose values was
correlated with longer PICU stays. Our findings differ
somewhat from a study of adult patients in whom admission
hyperglycemia has been correlated with longer hospital stays.7


It is tempting to hypothesize that initial hyperglycemia may

Persistent Hyperglycemia In Critically Ill Children

indicate a patient’s ability to respond to physiologic stress more
adaptively, whereas hyperglycemia of longer duration may lead
to more deleterious consequences.


One limitation of this study is the potential for selection
bias, given the number of patients who were excluded due to
lack of glucose determinations. Our institution does not have
any specific policies prescribing which patients will have their
blood glucose level determined, although blood glucose is
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typically measured in all infants, postoperative patients, and
patients who are not eating or receiving nutritional supple-
mentation. Therefore, blood glucose may preferentially have
been taken from patients who were expected to have problems
with glucose control, whether hypoglycemia or hyperglycemia.
In fact, the mortality rate in our study population is slightly
higher than the mortality rate for all the nondiabetic
admissions during the same time period.


It is possible that blood glucose values in those patients
without measurements could alter our estimates for the
prevalence of hyperglycemia. However, when we look at the
potential error, we find that even if none of the excluded
patients were hyperglycemic, the overall prevalence of hyper-
glycemia would still be half of our estimates (8.3% to 37.5%,
depending on the glucose cutoff), which we believe to be of
significant concern. If this were true, it would also be the case
that hyperglycemia would be associated with an even higher
risk of death. Although it is also possible that hyperglycemia in
excluded survivors coupled with normoglycemia in excluded
nonsurvivors would invalidate our finding that hyperglycemia
is correlated with death, this is unlikely; this would contradict
findings in adult patients as well as in our studied cohort.
Moreover, it would suggest an unusual type of selection bias for
deciding for which patients to measure glucose levels.


The timing of the initial glucose may also cause minor
concerns. While termed initial, it does not necessarily mean it
was taken on the first PICU day. This may somewhat
complicate comparisons with other studies.


This study explored the correlation between hypergly-
cemia and outcome. Our data do not allow us to evaluate
a causal link between the two. It is possible that hyperglycemia
and risk of dying are both correlated with a ‘‘third factor,’’ such
as severity of illness. Data to evaluate adequately the severity of
illness is not available to us. Even if both hyperglycemia and
death were correlated with a ‘‘third factor’’ such as elevated risk
scores, we do not believe that it would be possible to say
whether or not high glucose had an independent effect in
raising the risk of dying. There is support for such an effect. Van
den Berghe et al20 have shown that by strictly regulating blood
glucose between 80 and 110 mg/dL among mechanically
ventilated patients admitted in the surgical ICU, mortality rate
decreases from 8.0% to 4.6%. Post hoc analysis of the same
study reported that the decrease in themortality rate was due to
glucose control and not the amount of insulin given.22 Similar
findings were reported by Finney et al23 in their study among
critically ill adult patients admitted in the ICU.


We have demonstrated that hyperglycemia occurs
commonly in critically ill children and that there is a correlation
between the risk of dying and the likelihood of having a glucose
value >150 mg/dL. The importance of our work rests on the
possibility that glycemic control may confer a survival advan-
tage in children, as it does in adults. That possibility, as yet
untested, does not depend on the precise frequency of
hyperglycemia or on the association of hyperglycemia with
another factor such as a greater severity of illness. Given these
findings and the evidence that glycemic control can enhance
outcome in adult patients, prospective, randomized, controlled
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trials comparing tight glucose control versus standard of care or
control of glucose at different levels are needed to show
definitively that hyperglycemia is associated with worse clinical
outcome and that treatment with insulin would improve
mortality rates and length of hospital stay.
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