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Abstract 
Objective: To evaluate the effect of 4-10 mg of intravenous dexamethasone given intraoperatively for 

postoperative nausea and vomiting (PONV) prophylaxis versus placebo or other antiemetic agent on 

maximal blood glucose level within the initial 24 hours following elective surgery in diabetic patients.  

Background: PONV is a prevalent adverse effect of anesthesia that leads to patient morbidity, 

increased healthcare costs, and unanticipated hospital admissions. Dexamethasone is an effective 

prophylactic agent that confers secondary analgesic and anti-inflammatory benefits. However, 

dexamethasone use in diabetic patients remains controversial due to the potential for increased 

postoperative blood glucose and related complications. 

Inclusion criteria: This review included randomized controlled trials and retrospective analyses that 

reported postoperative blood glucose levels in adult diabetic patients after receiving a single 4-10 mg 

prophylactic dose of intravenous dexamethasone. No date or language restrictions were applied.  

Methods: A search of PROPERO, MEDLINE (Ovid), CINAHL Complete (EBSCOhost), Embase 

(Ovid), Web of Science, TRIP database, the Cochrane Database of Systematic Reviews, and JBI 

Evidence Synthesis will be completed. Unpublished studies will be searched concurrently using 

Google Scholar, MedNar, Grey Literature Report, and ProQuest Dissertations and Theses. All 

identified studies will be screened against inclusion criteria and selected studies will be critically 

appraised for methodological quality using the appropriate JBI appraisal instruments. A meta-analysis 

of maximal postoperative blood glucose level within 24 hours of surgery will be performed as well as 

subgroup analyses by dexamethasone dose, insulin treatment, and study design type.  

Systematic review registration number: PROSPERO CRD42020185607  

Keywords: Blood glucose; dexamethasone; diabetes mellitus; postoperative nausea and vomiting 
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Introduction 

Postoperative nausea and vomiting (PONV) is a significant adverse effect of anesthesia, occuring in 

approximately one-third of surgical patients.1,2 Patient surveys rank fear of PONV as one of the worst 

outcomes following surgery.2,3 In fact, patients are willing to pay additional money to prevent PONV.1 
PONV is also associated with a measurable increase in healthcare costs through longer 

postanesthesia care unit stays,1,2 lengthier hospital admissions,4,5 and unanticipated admissions.1,2,6 

Factors influencing PONV include patient characteristics, surgery type, and anesthetic technique. The 

Apfel scoring system identifies four independent risk factors for PONV: female sex, history of PONV 

or motion sickness, non-smoking status, and postoperative opioid use.1,2 Patients with 0, 1, 2, 3, or 4 

of the above risk factors show a PONV risk of approximately 10, 20, 40, 60, and 80% respectively.2 

Types of surgery strongly linked to PONV include laparoscopic, bariatric, gynecological, and gall 

bladder procedures.1 Finally, anesthetic risk factors correlated with PONV include duration dependent 
effects of nitrous oxide administration and dose dependent effects of volatile anesthetic agents.1  

The American Society of Enhanced Recovery and Society for Ambulatory Anesthesia recently 

published consensus guidelines for PONV management based on a comprehensive literature review 

up to September 2019.1 These guidelines assert that PONV prophylaxis should be administered 

based on objective measures of risk.1 The guidelines recommend that all patients receive at least one 

agent for PONV prophylaxis due to the baseline risk of PONV with any anesthetic.1,2 Patients with 1 or 

2 Apfel risk factors should receive at least 2 agents and those with 3-4 risk factors should receive at 

least 3 agents.1 This multimodal, targeted PONV prophylaxis maximizes medication benefits and 
minimizes side effects while supporting cost effective care.1,2 

The literature supports dexamethasone as an efficacious and cost effective prophylactic agent for 

PONV.1,2,4,5,7-10 Dexamethasone demonstrates similar efficacy as ondansetron, which is the gold 

standard for PONV prophylaxis.1,7,10 The combined use of dexamethasone and ondansetron is more 

effective than administration of either drug alone.1,7 This multimodal approach is utilized in patients 

with elevated PONV risk due to patient risk factors, surgery type, or surgery length.1,2 The typical 

intravenous dose of dexamethasone for PONV prophylaxis is 4-12 mg. The literature shows no 
difference in antiemetic effectiveness between the 4-5 and 8-10 mg doses.10,11  

Intravenous dexamethasone doses of 8-10 mg produce the additional benefits of analgesia4,8,9 and 

anti-inflammatory effects that are not seen with other PONV agents.2,7,8,12,13 These properties produce 

clinically meaningful outcomes, including postoperative analgesia and opioid sparing effects,4,8,9 

superior recovery from surgery,4,5,9 improved postoperative pulmonary function,14 decreased hospital 

length of stay,4,5 no sedation,9 effectiveness against late pain,4,7,13 and anti-inflammatory 

properties.2,7,8,12,13 Dexamethasone is therefore a cornerstone of multimodal PONV prophylaxis, 

particularly in surgeries with high risk of PONV as well as in patients with multiple risk factors for 
PONV.1,2,5   
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Dexamethasone is hypothesized to prevent PONV via several mechanisms.12,13 Acting through 

intracellular receptors that increase transcription of anti-inflammatory proteins and decrease 

transcription of inflammatory proteins in areas of surgical injury, dexamethasone may decrease 

parasympathetic input into the brain regions responsible for triggering vomiting.12,13 Dexamethasone 
may also act through inhibition of the central emetogenic actions of serotonin and through direct 

effects on the solitary tract nucleus.12,13 Finally, dexamethasone may decrease PONV by reducing 

postoperative opioid use.4,8,12  

The literature demonstrates that blood glucose increases in many patients following surgery. This 

increase is a compensatory response to surgical stimulation and is generally well tolerated due to 

homeostatic feedback mechanisms governed primarily by increased insulin secretion.5,8,9 Diabetic 

patients have an impaired ability to compensate for hyperglyemia due to either the inability to produce 

insulin (type 1 diabetes; T1D) or insulin resistance (type 2 diabetes; T2D).14 Therefore, 
dexamethasone may produce an additive hyperglycemic effect on top of the typical surgical stress 

response, which may compound the adverse effects of hyperglycemia, including increased morbidity 

and mortality,11,14 infection,11,14 poor recovery,15 renal injury,14,15 and tissue infarction.11,15 A recent 

meta-analysis demonstrated no increase in wound infections in surgical patients receiving 

dexamethasone versus controls, although most of the included studies excluded poorly controlled 

diabetics or those with T1D.5 Four studies of diabetic patients found no increase in wound or joint 

infections in those receiving dexamethasone.8,16-18 However, concerns over hyperglycemia and its 

sequalae remain the primary consideration that leads clinicians to avoid dexamethasone in diabetics 
undergoing surgery. 7,9,11,15,19   

The literature is divided over whether a standard 4-12 mg intravenous dose of dexamethasone given 

for PONV prophylaxis near the induction of anesthesia potentiates the inherent hyperglycemia as a 

result of surgical stress observed in diabetic patients. Previous studies have shown that the use of 

dexamethasone at this dose leads to a greater change in blood glucose level following surgery in 

diabetics patients versus controls.9,18,19 Tien et al.9 reported that dexamethasone was a significant 

predictor of maximum blood glucose change at 4 hours and 24 hours following surgery. The 
maximum 24 hour change in diabetic patients receiving dexamethasone was 126 mg/dL versus 63 

mg/dL in those receiving ondansetron. Wasfie et al.19 and Polderman et al.20 showed that blood 

glucose increased by 63.5 and 30.6 mg/dL respectively from preoperative baseline following surgery 

in diabetic patients receiving dexamethasone while it decreased by 25.1 and 7.2 mg/dL respectively in 

diabetic controls. Polderman et al.18 further demonstrated that this small increase in blood glucose 

was not associated with statistically significant differences in death, re-admission, wound healing, 

postoperative infection, postoperative delirium, or thrombo-embolic events. Two other studies showed 

no difference in the proportion of patients developing clinically significant hyperglycemia, or blood 
glucose greater than 200 mg/dL, as a function of treatment with dexamethasone.16,20 Among these 

studies that showed an interaction between dexamethasone and diabetes, there was disagreement 

over whether the magnitude of the resulting hyperglycemia was clinically significant.   
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A larger group of studies demonstrate no significant interaction between blood glucose level and 

dexamethasone administration in diabetic patients following surgery, indicating that blood glucose 

increases due to surgery itself rather than dexamethasone use.16,17,20-22 The mean maximal increase 

in blood glucose from preoperative baseline in these studies ranged from approximately 25-125 
mg/dL. Blood glucose levels tended to peak within 24 hours of dexamethasone administration. These 

studies used sliding scale insulin protocols to manage blood glucose.9,16-20,22 Aggregating these 

disparate findings to determine the meta effect across the literature of prophylactic dexamethasone 

on change in blood glucose in diabetics following surgery represents the basis of this review.  

The researchers conducted a preliminary search of PROSPERO, MEDLINE (Ovid), CINAHL 

Complete (EBSCOhost), Cochrane Database of Systematic Reviews, and JBI Evidence Synthesis to 

determine if there was sufficient evidence to support this systematic review. No systematic reviews on 

the effect of a single dose of dexamethasone for PONV on blood glucose levels in diabetic patients 
were identified. A Cochrane review from 2019 investigated the role of dexamethasone in all surgical 

patients, but the subgroup analysis on diabetic patients was compromised by the exclusion of poorly 

controlled diabetics and of T1D patients in nearly half of the included studies.5 This is concerning 

because diabetic patients may be the ones at highest risk of hyperglycemia and its harmful sequelae. 

The preliminary search identified several randomized controlled trials and retrospective analyses that 

specifically addressed perioperative blood glucose control in diabetic patients receiving 

dexamethasone. The objective of this review is to quantify the effect on adult diabetic patients of a 

single intravenous dose of 4-12 mg of dexamethasone given for PONV prophylaxis during induction of 
anesthesia versus a diabetic control group on the maximal change in blood glucose from preoperative 

baseline during the first 24 hours following surgery. The current literature lacks sufficient studies to 

separate the effects of dexamethasone in T1D and T2D, but these groups will be included as 

subgroups in the analysis. 

Review question 

The question of this review is: in diabetic adults undergoing anesthesia for elective surgical 

procedures, what is the effect of a single intravenous dose of 4-10 mg of dexamethasone given 
intraoperatively for PONV prophylaxis as compared to a diabetic control group on the maximal blood 

glucose level during the first 24 hours following surgery?  

Keywords 

Blood glucose; dexamethasone; diabetes mellitus; postoperative nausea and vomiting 

Inclusion criteria 

Participants 

This review will include studies of adult (age ≥18 years old) human subjects with T1D or T2D 

undergoing any modality of anesthesia for an elective surgical procedure with the administration of 4-
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10 mg of intravenous dexamethasone for prophylaxis of PONV. Classification of participants as 

diabetic and surgeries as elective will be determined by the authors of each included study.  

Intervention 

This review will consider studies that evaluate a single intravenous dose of 4-10 mg of 
dexamethasone given intraoperatively for PONV prophylaxis. Studies that gave dexamethasone 

postoperatively, administered multiple doses of dexamethasone, or failed to specify the dose of 

dexamethasone will be excluded from the review. 

Comparators 

This review will include studies that compare the intravenous administration of dexamethasone to 

placebo, normal saline, or other medication used for PONV prophylaxis in adult diabetic patients 

undergoing elective surgery. Any study failing to include a diabetic control group that did not receive 

dexamethasone will be excluded. A control group is necessary to separate the effects of surgery itself 
versus dexamethasone on postoperative blood glucose. 

Outcomes 

The primary outcome of interest will be the maximum blood glucose level in the first 24 hours 

following completion of surgery. No limitation will be placed on the timing of blood glucose 

measurements so long as such measurements were taken within the initial 24 hours following 

surgery. This outcome was chosen because the literature suggests that peak postoperative blood 

glucose levels occur within 24 hours of surgery and the peak effect of intravenous dexamethasone 

occurs within 8 hours of administration. Because studies measure blood glucose at multiple different 
time points, using the outcome of peak blood glucose within 24 hours of surgery maximizes the 

number of included studies and allows for the capture of clinically meaningful data. Absolute blood 

glucose level was chosen because the decision to treat blood glucose perturbations and the resulting 

complications depends primarily on the absolute blood glucose value, 8,16-18,20,23,24 rather than a 

change in blood glucose from baseline. Data from validated blood analyzers and point of care testing 

devices will be included, as these measurements have not been shown to be significantly different.25 

Blood glucose will be reported in mg/dL for consistency. Conversion from mmol/L will be performed 
using the standard stoichiometric relationship (1 mg/dL equals 0.0555 mmol/L).26 The effect of 

dexamethasone on blood glucose will be assessed using mean differences. Additional subgroup 

analyses include dexamethasone dose, treatment with insulin versus no treatment, and study design.  

Types of studies 

All study designs will be considered for inclusion in this review. The only basis for exclusion will be 

failure to meet the inclusion criteria as stated above.  

 



Rosalind Franklin University of Medicine and Science 

Page 7 

Methods 

The proposed systematic review will be conducted in accordance with the JBI methodology for 

systematic reviews of effectiveness evidence.27 It is registered in PROSPERO as review 

CRD42020185607.  

Search strategy 

The search strategy will be developed in conjunction with a professional librarian. The search will aim 

to find both published and unpublished studies using a three-step approach. An initial limited search 

of PROSPERO, MEDLINE (Ovid), CINAHL Complete (EBSCOhost), Cochrane Database of 

Systematic Reviews, and JBI Evidence Synthesis will be undertaken to identify relevant articles and 

to ascertain that no existing systematic reviews answer the question of interest. Identified text words 

and index terms will then be used to search all included databases as described below. The 

MEDLINE (Ovid) search strategy is shown in Appendix 1.  Finally, reference lists of all studies 
selected for critical appraisal will be screened for additional studies. No language or publication date 

restrictions will be placed on any search.   

Information sources 

The databases to be searched for published reports include: PROSPERO, MEDLINE (Ovid), CINAHL 

Complete (EBSCOhost), Embase (Ovid), Web of Science, TRIP database, the Cochrane Database of 

Systematic Reviews, and JBI Evidence Synthesis.  

The databases to be searched for unpublished studies include: Google Scholar, MedNar, Grey 

Literature Report, and ProQuest Dissertations and Theses. 

Study selection 

All identified citations will be collated and uploaded into EndNote 20 (Clarivate Analytics, PA, USA) 

and duplicates removed. Titles and abstracts will then be screened by two independent reviewers for 

assessment against the review inclusion criteria. Potentially relevant studies will be retrieved in full 

and their citation details imported into the JBI System for the Unified Management, Assessment and 

Review of Information (Joanna Briggs Institute, Adelaide, Australia).28 The full text of selected 

citations will be assessed in detail against the inclusion criteria by the same two independent 
reviewers. Reasons for exclusion of full text studies will be recorded and reported in the systematic 

review. Any disagreements that arise between the reviewers at each stage of the study selection 

process will be resolved through discussion, or with a third reviewer. The results of the search will be 

reported in full in the final systematic review and presented in a Preferred Reporting Items for 

Systematic Reviews and Meta-analyses (PRISMA) flow diagram.29 
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Assessment of methodological quality 

Selected studies will be critically appraised by two independent reviewers utilizing the appropriate JBI 

critical appraisal instrument.30 

To receive a rating of ‘yes’ there will need to be clear evidence and discussion of the mentioned 
criterion. To receive a rating of ‘no’ there will be no mention of the element being addressed by the 

question. To receive a rating of ‘unclear’ the article will need to discuss some elements of the 

question but not provide complete clarity of that element. Ratings of N/A will be given when the 

question does not apply to the study. Any disagreements in initial appraisals will be resolved after 

discussion between the two independent reviewers, or if this is unsuccessful, by utilization of a third 

researcher as a referee.  

The level of methodological quality will be determined based on the following: a rating of ‘good’ will be 

given to studies with >80% of the questions answered ‘yes’, fair will be assigned to studies with 50-
80% of questions answered ‘yes’ and poor will be assigned to studies with <50% of questions 

answered ‘yes’. The type of study (RCT or retrospective design) will also taken into consideration for 

the final level of methodological quality. All studies meeting inclusion criteria will be included in the 

review regardless of assessed methodological quality.   

Data extraction 

Quantitative and qualitative data will be extracted from all studies included in this review by two 

independent reviewers using Microsoft Excel Version 2017 (Redmond, WA, USA). Disagreements will 

be resolved through discussion, or if necessary, by use of a third reviewer as a referee. The goal of 
the data extraction process will be to identify any variable that could potentially alter postoperative 

blood glucose levels. Once this data is recorded from all included studies, the next step will be to 

determine which variables were reported across enough studies to combine for meta-analysis. 

Authors of the included studies will be contacted to request missing or additional data if this missing 

data prevents that article from being included in the meta-analysis.  

Data synthesis 

Data from included studies will be pooled with statistical meta-analysis model using JBI SUMARI. 

Effect sizes will be expressed as weighted mean differences with 95% confidence interval in maximal 

blood glucose level measured in mg/dL. When not reported in individual manuscripts, standard 

deviations will be calculated from other measures of dispersion provided (interquartile range or 
confidence interval) using established formulas.31 If standard deviations cannot be calculated from the 

manuscript data, the corresponding and senior authors will both be contacted on at least two separate 

occasions via email to request this missing information. Data not available in tabular format will be 

pulled from manuscript graphs using WebPlotDigitizer software32 and manually verified using visual 

methods. All pooled statistics will be verified by two independent reviewers. Statistical heterogeneity 

will be assessed in the meta-analysis using the I2 statistic with a threshold of I2 > 50% indicating 
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substantial heterogeneity. A random effects model will be used for all analyses. Subgroup analysis 

will be performed based on dexamethasone dose, treatment with insulin versus no treatment, and 

study design. Where statistical pooling is not possible, the findings will be presented in narrative form, 

including appropriate tables and figures.  

Assessing certainty in the findings 

The Grading of Recommendations, Assessment, Development and Evaluation (GRADE) approach 

was used to assess the certainty in the quality of the evidence and estimated effects of the results in 

this review.33 A Summary of Findings (SoF) will be created using GRADEPro GDT v.4 (McMaster 

University, ON, Canada). The SoF will present maximal blood glucose level in the initial 24 hours 

postoperation grouped by study type (RCT vs retrospective) and by dose (4 vs 8 mg). The SoF will 

present the following information where appropriate: absolute risks for the treatment and control, 

estimates of relative risk, and a ranking of the quality of the evidence based on the risk of bias, 
directness, inconsistency, imprecision, and publication bias.  
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Appendix I: MEDLINE (Ovid) Search strategy  
 

 

 

 
 

Search Query 

1 exp Diabetes Mellitus, Type 2/ or exp Diabetes Mellitus, Type 1/ or diabetes.mp. or exp 
Diabetes Mellitus/ 

2 exp Dexamethasone/ or decadron.mp. 

3 blood glucose.mp. or exp Blood Glucose/ 

4 blood sugar.mp. 

5 hyperglycemia.mp. or exp Hyperglycemia/ or glycemia.mp 

6 ponv.mp. or exp "Postoperative Nausea and Vomiting"/ 

8 S3 OR S4 OR S5 

9 S1 AND S2 AND S6 AND S8 

Results 15 


