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and meta-analysis
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Abstract

Background Dexamethasone is commonly used for antiemesis in surgical patients. It has been confirmed that
long-term steroid use increases blood glucose level in both diabetic and non-diabetic patients, it is unclear how a
single dose of intravenous dexamethasone used pre/intraoperatively for postoperative nausea and vomiting (PONV)
prophylaxis would influence the blood glucose and wound healing in diabetic patients.

Methods The Pubmed, Cochrane Library, Embase, Web of Science databases, CNKI and Google Scholar were
searched. The articles reporting a single dose dexamethasone administered intravenously for antiemesis in surgical
patients with diabetes mellitus (DM) were included.

Results Nine randomized controlled trials (RCTs) and 7 cohort studies were included in our meta-analysis. The results
showed that dexamethasone increased glucose level intraoperatively (MD: 0.439, 95% Cl: 0.137-0.581, > =55.7%,

P =0.004), at the end of surgery (MD: 0.815, 95% Cl: 0.563-1.067, ? =73.5%, P=0.000), on postoperative day (POD)

1 (MD: 1.087, 95% Cl: 0.534—1.640, > = 88%, P = 0.000), on POD 2 (MD: 0.501, 95% CI: 0.301-0.701, /> = 0%, P = 0.000),
and increased peak glucose level within 24 hours of surgery (MD: 2.014, 95% Cl: 0.503-3.525, P =91.6%, P =0.009)
compared with control. It indicated that dexamethasone caused the increase of perioperative glucose level at dif-
ferent time points by 0.439 to 1.087 mmol/L (7.902 to 19.566 mg/dL), and the increase of peak glucose level within

24 hours of surgery by 2.014mmol/L (36.252 mg/dL) compared with control. Dexmethasone had no impact on
wound infection (OR: 0.797, 95%Cl: 0.578-1.099, > = 0%, P =0.166) and healing (P <0.05).

Conclusion Dexamethasone could increase blood glucose by only 2.014mmol/L (36.252 mg/dL) of peak glucose
level within 24 hours of surgery in surgery patients with DM, the increase of glucose level at each time point perioper-
atively was even lower, and had no effect on wound healing. Thus, dexamethasone with a single dose could be safely
used for PONV prophylaxis in diabetic patients.

Trial registration The protocol of this systematic review was registered in INPLASY with the registration number
INPLASY202270002.
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Introduction

Dexamethasone is commonly used and very effective
to prevent postoperative nausea and vomiting (PONV),
and dexamethasone combined with 5-HT3 receptor
antagonist is recommended as the first-line antiemetic
for children (Gan et al. 2020). Long-term steroid use
increases blood glucose level in both diabetic and non-
diabetic patients (Perez et al. 2014a; Shah et al. 2022; Suh
and Park 2017). A single dose of dexamethasone in non-
cardiac surgery can increase blood glucose till 24 hours
after surgery (Perez et al. 2014b). One recent meta-anal-
ysis showed that dexamethasone significantly increased
blood glucose in non-diabetic surgical patients compared
with control within 12 hours of surgery (Polderman et al.
2018). With the global rising of diabetes mellitus (DM), it
is unclear how a single dose of intravenous dexametha-
sone used pre/intraoperatively for PONV prophylaxis
would influence the blood glucose and wound healing in
diabetic patients.

Therefore, we conducted a meta-analysis in this study
to compare the blood glucose changes, and wound heal-
ing in surgical patients with DM between a single dose
of dexamethasone and no usage, and tried to confirm the
safety of dexamethasone use for PONV prophylaxis in
diabetic patients.

Materials and methods

Protocol and registration

We conducted this meta-analysis in accordance with
2020 PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) and MOOSE (Meta-Analy-
ses and Systematic Reviews of Observational Studies in
Epidemiology) guidelines. The protocol of this systematic
review was registered in INPLASY with the registration
number INPLASY?202270002.

Inclusion and exclusion criteria

The inclusion criteria included: (a) studies comparing
dexamethasone perioperatively with control (no dexa-
methasone treatment or saline) in adult patients with
diabetes mellitus undergoing non-cardiac surgery; (b)
dexamethasone with a single dose administered intra-
venously for antiemesis; (c) data about the relationship
between dexamethasone and glucose responses with
or without wound healing and infection. The exclusion
criteria included: (a) studies comparing different doses
of dexamethasone without control; (b) dexamethasone
administered only postoperatively; (c) dexamethasone
with two or more doses for antiemesis; (d) dexametha-
sone with large dosage for other purposes (not for
antiemesis); (e) conference, review or case report.
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Search strategy and outcome

Two researchers independently (Y. J. and J.W.) searched
the databases of Pubmed, Embase, Cochrane Library,
Web of science, CNKI, and Google Scholar from
1990 to June 2022, and screened the articles. The key
words and medical subject headings (MeSH) included
dexamethasone, steroids, surgery, surgical, operation,
operative, diabetes mellitus, diabetic, diabetes, antiem-
esis, antiemetic, emesis, emetic, postoperative nau-
sea and vomiting, PONYV, glucose, glucose response,
adverse events, wound infection and wound healing.
The detailed search strategy was shown in Supplemen-
tary file 1. References in the retrieved literature were
also checked to determine any potential eligible trials.
The primary outcome was glucose responses, which
included glucose changes after dexamethasone admin-
istration, and peak glucose level. The secondary out-
comes included insulin requirement, wound healing
and infection.

Data extraction and quality assessment

Two researchers (Q.P. and X.L.) independently assessed
the quality of each included articles and extracted the
data according to the predefined inclusion and exclu-
sion criteria. Any discrepancy was resolved by a consen-
sus process involving a third author (H.L.). The following
data were extracted from each article: the author, publi-
cation year, study design, allocated groups, sample size,
intervention, and outcomes. When the data were pre-
sented as median or graphs, we tried to contact the corre-
sponding author by email for the raw data, if no response,
we then transferred the data from median to mean 4+ SD
(Hozo et al. 2005), or transformed the data from graph
to numbers using Plot-digitizer software (version 4.1,
Mitchell, http://markummitchell.github.io/engauge-digit
izer/).

The quality of RCTs was assessed using the modified
Jadad scoring system. The evaluated items included size
calculation, generation of allocation sequence, alloca-
tion concealment, methods of randomization, blinding,
and descriptions of protocol deviations, withdrawals,
and dropouts. The highest score was 7, and the trial with
a quality score less than 3 was excluded. The quality of
the observational studies was assessed using the New-
castle-Ottawa Scale (NOS). The evaluated items included
selection criteria, comparability and outcome (cohort) or
exposure (case-control). The maximum score was 9, and
the trial with a score less than 7 was excluded.

Grading of Recommendations, Assessment, Develop-
ment and Evaluation (GRADE) methodology was used
to appraise the overall evidence- based quality of each
outcome.
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Statistics analysis

The meta-analysis was conducted using Stata software
(version 14). The calculation of effect size for blood glu-
cose was mean differences (MD) with 95% confidential
index (CI), the units of glucose were mmol/L and mg/
dL, and in the forest plot, the units of glucose level was
presented as mmol/L. The MD value of glucose levels
at different time points between dexamethasone and
control, and the MD value of peak glucose level within
24 hours of surgery between dexamethasone and control
represent the magnitude of blood glucose rise caused by
dexamethasone. The calculation of effect size for insulin
requirement was standardized mean differences (SMD)
with 95% CI. The effect size for dichotomous data was
presented as odds ratio(OR) with 95% CI. The data of
glucose levels at each time point (pre/intra/postopera-
tively) were expressed as mean, and the trend of glucose
changes was presented. The between-study heterogene-
ity was determined by I* value, the levels of heterogene-
ity were defined as low when 2 <25%, moderate when I*
ranges 25-50%, and high when I?>50%. The fixed-effect
model was used when > <50%, and the random-effect
model was used when I*>50%. Subgroup analysis and
sensitivity analysis were performed to explore the source
and size of heterogeneity among studies when necessary.
The egger test was used for publication bias evaluation,
and there was no statistical publication bias if P>0.05
from egger test.

Results

Literature search and retrieval

Our search strategy identified 4511 citations from the
databases and other sources. The full versions of 41 arti-
cles were retrieved after screening and conducting a
detailed selection process. Finally 16 articles (Nazar et al.
2011; Tien et al. 2016; Nazar et al. 2009; Corcoran et al.
2021a; Backes et al. 2013; Purushothaman et al. 2018;
Zhang et al. 2014; Shang et al. 2022; Wasfie et al. 2018;
Herbst et al. 2020; Godshaw et al. 2019; Allen et al. 2020;
Egan et al. 2019; Harding et al. 2021; O’Connell et al.
2018; Corcoran et al. 2021b) met the inclusion criteria
and underwent data extraction. The details of the screen-
ing procedure are shown in Fig. 1.

Study characteristics

The 16 included studies (Nazar et al. 2011; Tien et al.
2016; Nazar et al. 2009; Corcoran et al. 2021a; Backes
et al. 2013; Purushothaman et al. 2018; Zhang et al. 2014;
Shang et al. 2022; Wasfie et al. 2018; Herbst et al. 2020;
Godshaw et al. 2019; Allen et al. 2020; Egan et al. 2019;
Harding et al. 2021; O’Connell et al. 2018; Corcoran et al.
2021b) were published from 2009 to 2022, 9 were RCTs
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(Nazar et al. 2011; Tien et al. 2016; Nazar et al. 2009; Cor-
coran et al. 2021a; Backes et al. 2013; Purushothaman
et al. 2018; Zhang et al. 2014; Shang et al. 2022; Corcoran
et al. 2021b), and the other 7 (Wasfie et al. 2018; Herbst
et al. 2020; Godshaw et al. 2019; Allen et al. 2020; Egan
et al. 2019; Harding et al. 2021; O’Connell et al. 2018)
were cohort studies, all studies reported dexamethasone
for antiemesis, and the dosage of dexamethasone ranged
from 4 to 12mg daily during the perioperative period. In
the 9 RCTs, dexamethasone was administered at induc-
tion of anesthesia or before anesthesia, 8 studies (Nazar
et al. 2011; Tien et al. 2016; Nazar et al. 2009; Corcoran
et al. 2021a; Purushothaman et al. 2018; Zhang et al.
2014; Shang et al. 2022; Corcoran et al. 2021b) com-
pared dexamethasone with saline, and 1 (Backes et al.
2013) compared dexamethasone with no treatment. In
the 7 cohort studies, dexamethasone was administered
intraoperatively in 4 studies (Wasfie et al. 2018; Egan
et al. 2019; Harding et al. 2021; O’Connell et al. 2018),
perioperatively in 1 study (Herbst et al. 2020), and in 2
studies (Godshaw et al. 2019; Allen et al. 2020) at induc-
tion of anesthesia. All these 7 cohort studies compared
dexamethasone with no treatment. The detailed charac-
teristics and quality assessment for each article were pre-
sented in Table 1.

Results of the meta-analysis

Effect of dexamethasone on intraoperative and/

or postoperative glucose levels

Ten (Nazar et al. 2011; Tien et al. 2016; Nazar et al.
2009; Corcoran et al. 2021a; Purushothaman et al. 2018;
Zhang et al. 2014; Shang et al. 2022; Wasfie et al. 2018;
Egan et al. 2019; Corcoran et al. 2021b), six (Tien et al.
2016; Corcoran et al. 2021a; Purushothaman et al. 2018;
Zhang et al. 2014; Shang et al. 2022; Wasfie et al. 2018),
nine (Nazar et al. 2011; Tien et al. 2016; Corcoran et al.
2021a; Purushothaman et al. 2018; Zhang et al. 2014;
Shang et al. 2022; Wasfie et al. 2018; Allen et al. 2020;
O’Connell et al. 2018), six (Tien et al. 2016; Corcoran
et al. 2021a; Shang et al. 2022; Egan et al. 2019; Harding
et al. 2021; O’Connell et al. 2018) and two (Egan et al.
2019; O’Connell et al. 2018) studies reported glucose
levels at baseline (preoperatively), intraoperatively (in
the midterm of surgery), at the end of surgery, on post-
operative day 1 (POD 1), and POD 2. The results in the
trial by Corcoran TB 2020 (Corcoran et al. 2021a) were
split in the forest plot, with Corcoran TB 2020(1) repre-
senting the comparison between dexamethasone 4mg
with control, and Corcoran TB 2020(2) representing the
comparison between dexamethasone 8mg with con-
trol. The results in the trial by Purushothaman AM 2018
(Purushothaman et al. 2018) were also split in the forest
plot, with Purushothaman AM 2018(1) representing the
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4441 of records identified through
database searching: Pubmed 1460,
Web of science 811, Embase 1597,
Cochrane Library 397, CNKI 176

70 of additional records
identified through other
sources(Google scholar)

!

‘4149 of records after duplicates removed ’

‘4149 of records screened

’—.. 4108 of records excluded

25 of full-text articles excluded,
with reasons:

15 Articles reported the effects
of dexmethosone not in DM
patients

5 Articles cannot get the
rawdata

2 Articles were references

2 Articles reported more than 1
dose dexmethosone in DM
patients

41 of full-text articles assessed for eligibility

1 Article did not report the
outcomes in our meta-analysis

synthesis

16 of studies included in qualitative

synthesis (meta-analysis)

16 of studies included in quantitative

Fig. 1 Flowchart of studies screening

comparison between dexamethasone 4mg with control,
and Purushothaman AM 2018(2) representing the com-
parison between dexamethasone 8 mg with control.

The results showed that there was no between-
group difference in baseline glucose level (MD: -0.132,
95% CI: —0.511-0.247, > =87.3%, P =0.496). Com-
pared with control, dexamethasone could increase
glucose level intraoperatively (MD: 0.439, 95% CI:
0.137-0.581, > =55.7%, P =0.004), at the end of sur-
gery (MD: 0.815, 95% CI: 0.563-1.067, P =73.5%,
P =0.000), on POD 1 (MD: 1.087, 95% CI: 0.534—1.640,
P> =88%, P =0.000), and on POD 2 (MD: 0.501, 95%
CI: 0.301-0.701, > =0%, P =0.000) (Fig. 2). These
results indicated that the increase of glucose level by

dexamethasone was 0.439mmol/L (7.90mg/dL) intra-
operatively, 0.815mmol/L (14.67mg/dL) at the end of
surgery, 1.087mmol/L (19.57mg/dL) on POD 1, and
0.501 mmol/L (9.02mg/dL) on POD 2.

The trend of blood glucose changes was presented in
Fig. 3 and Suppl Table 1. It showed that the blood glucose
reached its peak level within 24 hours of surgery in both
dexamethasone and control groups, and then decreased
afterwards.

Subgroup analysis for RCTs showed that dexametha-
sone could increase glucose level intraoperatively (MD:
0.489, 95% CI: 0.098—0.879, I* =60.6%, P =0.014), and
at the end of surgery (MD: 0.737, 95% CI: 0.381-1.093,
I? =56.8%, P =0.000), but there was no significantly
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Table 1 The characteristics for included articles
Author Publication time Design Groups Intervention Outcomes Jadad/
NOS
score
Tienetal. (Tienetal. 2016) 2016 RCT Dex (h=20) Dex 8 mg at induction Maximal glucose change, 7
C(n=24) Ondansetron 4 mg at 9|UC956 levels, insulin
induction required
Nazar et al. (Nazar et al. 2009 RCT Dex (h=15) Dex 8 mg at induction Maximal glucose change, 4
2009) Cn=15) Saline at induction glucose levels
Corcoran et al. (Corcoran 2020 RCT Dex (4) (h=22) Dex4mg atinduction Maximal glucose change, 5
etal.2021a) Dex (8) (n=19) Dex 8mg at induction glucose levels, wound infec-
i i ) tion and dehiscence
C(h=22) Saline at induction
Backes et al. (Backes et al. 2013 RCT Dex (n=41) Dex 10mg at induction Maximal glucose change, 6
2013) C(n=37) No treatment maximal glucose level
Nazar et al. (Nazar et al. 2011 RCT Dex (h=15) Dex 8 mg at induction Maximal glucose, glucose 4
2011) C(h=15) Saline at induction levels
Purushothaman et al. (Puru- 2018 RCT Dex (4) (n=45) Dex4mg pre-anesthesia Maximal glucose, glucose 4
shothaman et al. 2018) Dex (8) (1=45) Dex 8mg pre-anesthesia levels
C(n=45) Saline pre-anesthesia
Zhang et al. (Zhang et al. 2014 RCT Dex (n=10) Dex 10mg pre-anesthesia ~ Maximal glucose change, 3
2014) C(h=10) Saline pre-anesthesia glucose levels
Shang et al. (Shang et al. 2022 RCT Dex (n=45) Dex 0.11 mg/kg post- Glucose levels, insulin 4
2022) induction required, wound infection
C (n=45) Saline post-induction and dehiscence
Corcoran et al. (Corcoran 2021 RCT Dex (n=>583) Dex 8 mg at induction Wound infection 7
etal. 2021b) C(n=571) Saline at induction
Wasfie et al. (Wasfie et al. 2018 Cohort study Dex (n=119) Dex intraoperative Glucose levels 7
2018) C(n=235) No treatment
Herbst et al. (Herbst et al. 2020 Cohort study Dex (n=626)  Dex perioperative Maximal glucose, glucose 7
2020) C (h="520) No treatment levels
Godshaw et al. (Godshaw 2019 Cohortstudy Dex (n=428)  Dex 6 or 12mg pre-incision  Glucose levels, infection 6
etal. 2019) C (n=229) No treatment
Allen et al. (Allen et al. 2020) 2020 Cohort study Dex (n=92) Dex 8 mg pre-incision Maximal glucose,glucose 7
Ch=193) No treatment levels, insulin required
Eganetal. (Eganetal.2019) 2019 Cohort study Dex (n=17) Dex 4 or 10mg intraopera-  Glucose levels, Insulin 6
tive requirement, wound infec-
Ch=104) No treatment tion and dehiscence
Harding et al. (Harding et al. 2021 Cohortstudy Dex(n=173)  Dex4-10mg intraoperative Hyperglycemia, glucose 7
2021) C(n=55) No treatment levels, wound infection
O'Connell et al. (O'Connell 2018 Cohort study Dex (n=77) Dex intraoperative Glucose levels 7
etal. 2018) C(h=161) No treatment

Dex dexmethosone, C control, RCT randomized controlled trial

differences between groups on POD 1 (MD: 0.966, 95%
CL: —0.007-1.939, I* = 60.5%, P =0.052).

Subgroup analysis for cohort studies showed that
dexamethasone could increase glucose level at the end
of surgery (MD: 0.972, 95% CI: 0.498-1.445, > =91.3%,
P =0.000), on POD 1 (MD: 1.245, 95% CI: 0.559-1.930,
I* =93.6%, P =0.000), and on POD 2 (MD: 0.501, 95%
CIL: 0.301-0.701, I* = 0%, P =0.000).

Effect of dexamethasone on peak glucose level

Three RCTs (Tien et al. 2016; Nazar et al. 2009; Corco-
ran et al. 2021a) and one cohort study (Allen et al. 2020)
reported peak glucose level, which reached its peak level
within 24 hours after surgery. The results in the trial by
Corcoran TB2020 (Corcoran et al. 2021a) were split in
the forest plot, with Corcoran TB2020(1) represent-
ing the comparison between dexamethasone 4mg with



Pang et al. Perioperative Medicine

(2023) 12:4

%
Subgroup and Author Effect (95% CI)  Weight
1 RCT
Tien M2016 ——A—o— 130(021,281) 344
Corcoran TB2020(1) | — 120(064,176) 1341
Corcoran TB2020(2) T 050(:0.15,1.15) 1164
Purushothaman AM2018(1) —— 000(-050,050) 1491
Purushothaman AM2018(2) —.—'I: -0.10(-066,046) 1350
Zhang YT 2014 ——— 070(-026,166)  7.04
Shang LH 2022 + 0.50 (0.02, 0.98) 1546
Subgroup, DL (1" = 60.6%, p = 0.018) <> 049(010,088) 7939
2 Cohort study :
Wasfie T 2018 . 030(002,058) 2061
Subgroup, DL (I = 0.0%,p = ) <> 030(002,058) 2061
Helerogeneity betwoen groups: p = 0.443
Overal, DL (I° = 55.7%, p = 0.027) <> 044(0.14,074)  100.00

T T
2 0 2
NOTE Weights model
a

%
Subgroup and Author Effect (95% CI)  Weight
1 RCT
Tien M2016[12] ———— 1.50(0.07,293)  9.08
Corcoran TB2020(1) ——e——  240(062,418) 684
Corcoran TB2020(2) e 0.60(-0.89,2.09) 865
Shang LH 2022 ! 0.20(-0.32,0.72) 19.28
Subgroup, DL (I* = 60.5%, p = 0.055) <> 097 (-0.01,1.94) 4386

:
2 Cohort study
Egan KG 2019 T 1.00(-0.20,2.20) 11.10
Harding MM 2021 B 090(0.70,1.10) 2252
O'Connell RS L= 1.70(1.50,1.90)  22.51
Subgroup, DL (I* = 93.6%, p = 0.000) 1.24(056,1.93) 56.14
Heterogeneity between groups: p = 0.647
Overall, DL (I* = 88.0%, p = 0.000) 1.09 (0.53,1.64) 100.00
T
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%
Subgroup and Author Effect (95% CI)  Weight
1 RCT )
Tien M2016 —_ 180(024,336) 227
Nazar CE2008 —-—.- 0.10(-1.17,097) 4.18
Corcoran TB2020(1) e 120(058,182) 8.44
Corcoran TB2020(2) —— 060(-005,125) 808
Nazar CE2011 — 060(:055,175) 377
Purushothaman AM2018(1) e 050(-0.04,1.04) 967
Purushothaman AM2018(2) —— 010(-052,072) 844
Zhang YT 2014 I —— 090(-0.11,191) 459
Shang LH 2022 - 120(089,151) 1371
Subgroup, DL (= 56.8%, p = 0.018) Q 0.74(0.38,1.09) 6314
2 Cohort study '
Wasfie T 2018 | —— 260(155,365) 431
Allen DC 2020 ) 090(083,097) 1707
0'Connell RS2018 =~ 050(0.29,071) 1548
Subgroup, DL (F = 91.3%, p = 0.000) &> 097 (0.50,1.45) 3686
Heterogeneity between groups: p = 0.437 H
Overall, DL (¥ = 73.5%, p = 0.000) o) 081(056,1.07) 100.00
T T
5 [} 5
wore
%
Subgroup and Author Effect (95% CI) Weight
2 Cohort study
Egan KG 2019 - 0.60 (-1.44, 2.64) 0.96
OConnell RS 0.50 (0.30, 0.70) 99.04
Subgroup, IV (I = 0.0%, p = 0.924) 050(0.30,070)  100.00
Heterogeneity between groups: p = . :
Overal, IV (" = 0.0%, p = 0.924) @ 0.50(0.30,070)  100.00

2

d

Fig. 2 Forest plots of glucose response (dexamethasone versus control) a intraoperatively, b at the end of surgery, con POD 1, d on POD 2
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Fig. 3 The trend of blood glucose changes. a dexamethasone group; b control group. 14(1): dexamethasone 4mg; 14(2): dexamethasone 8 mg;
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control, and Corcoran TB2020(2) representing the com-
parison between dexamethasone 8 mg with control. The
meta-analysis from all studies showed that dexametha-
sone increased peak glucose level compared with control
(MD: 2.014, 95% CI: 0.503-3.525, > =91.6%, P =0.009)
(Fig. 4), which indicated that the increase of peak blood
glucose within 24 hours of surgery caused by dexametha-
sone was 2.014 mmol/L (36.252 mg/dL).

Subgroup analysis for RCTs showed that dexametha-
sone increased peak glucose level compared with control
(MD: 2.566, 95% CI: 2.018-3.113, I* =48.1%, P =0.000).
The cohort study revealed no significant difference
between groups (P=0.539).

Effect of dexamethasone on insulin requirement

One RCT (Tien et al. 2016) investigated insulin
requirement, there was no difference in the percentage
of patients requiring insulin within 24 hours of surgery,
but insulin dosage over 24 hours of surgery was higher
in dexamethasone group than in control (P =0.03).
Three cohort studies (Wasfie et al. 2018; Allen et al.
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2020; Harding et al. 2021) investigated insulin require-
ment, of which, 2 studies (Allen et al. 2020; Harding
et al. 2021) reported postoperative insulin require-
ment, the other one (Wasfie et al. 2018) reported
intraoperative requirement, and showed no difference
between groups. The results of insulin requirement on
the day of surgery (POD 0) were from 2 cohort stud-
ies (Allen et al. 2020; Harding et al. 2021), the result
showed that there were no significant between-group
differences on POD 0 (SMD: 1.735, 95%CI: —0.556-
4.027, I =97.8%, P =0.138); and those on POD1 were
from only 1 study (Allen et al. 2020), which showed no
between-group differences (p <0.05).

Effect of dexamethasone on wound infection and dehiscence
Two RCTs (Corcoran et al. 2021a; Corcoran et al.
2021b) and 2 cohort studies (Egan et al. 2019; Harding
et al. 2021) compared wound infection, and the follow-
up time ranged from 30days to 90days. The results in
the trial by Corcoran TB2020 (Corcoran et al. 2021a)
were split in the forest plot, with Corcoran TB2020(1)

%

Subgroup and Author Effect (95% ClI) Weight
1 RCT

Tien M2016 A e 330(1.84,4.76) 18.41
Nazar CE2009 — 1.60 (0.42, 2.78) 19.56
Corcoran TB2020(1) —— 2.30 (1.40, 3.20) 20.59
Corcoran TB2020(2) | ——e——  3.30(2.26,4.34) 20.08
Subgroup, DL (I° = 48.1%, p = 0.123) <<> 2.59 (1.81, 3.37) 78.63
2 Cohort study E

Allen DC 2020 —— : -0.20 (-0.84,0.44)  21.37
Subgroup, DL (I = 0.0%, p = .) <:> -0.20 (-0.84,0.44)  21.37
Heterogeneity between groups: p = 0.000 :

Overall, DL (I* = 91.6%, p = 0.000) -<>— 2.01(0.50,3.52)  100.00

1 1

-5 0

NOTE: Weights and between-subgroup heterogeneity test are from random-effects model

Fig. 4 Forest plot of peak glucose level (dexamethasone versus control)
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representing the comparison between dexamethasone
4 mg with control, and Corcoran TB2020(2) represent-
ing the comparison between dexamethasone 8 mg with
control. The result from meta-analysis with fixed model
method revealed that there was no between-group dif-
ference in wound infection (OR: 0.797, 95%CI: 0.578—
1.099, > =0%, P =0.166) (Fig. 5).

Two RCTs (Corcoran et al. 2021a; Shang et al. 2022)
compared wound dehiscence, no patient developed
wound dehiscence in the two RCTs, so there were no
statistical differences between groups. Only one cohort
study (Egan et al. 2019) investigated wound dehis-
cence, the follow-up time was 90days, and showed no
between-group differences (P <0.05).

Publication bias

Egger test showed that there was no significant publi-
cation bias between articles for all outcomes (P> 0.05),
except the result of peak glucose level (P <0.05), see
Table 2.
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GRADE for outcomes

The evidence-based quality from GRADE showed that
the outcomes were in very low to moderate quality. The
details were provided in Table 2.

Discussion

This meta-analysis compares the effect of dexamethasone
on blood glucose and wound healing in surgical patients
with DM, and the results indicated that the blood glucose
could be increased by dexamethasone, and dexametha-
sone had no effect on wound healing.

After intravenous administration, dexamethasone
reaches its peak effect at 2—12hours and lasted for
72 hours, but its effect on blood glucose persists less than
24hours (Corcoran et al. 2021b). Some studies showed
that dexamethasone increased blood glucose to a simi-
lar extent in diabetic patients to that in non-diabetic
patients (Polderman et al. 2018; Purushothaman et al.
2018). One recent meta-analysis revealed that dexa-
methasone increased blood glucose within 12hours after
surgery in non-diabetic patients with a mean increase

Odds Ratio %
Subgroup and Author (95% ClI) Weight
1 RCT
Corcoran TB2020(1) * E 0.63(0.10, 4.22) 3.27
Corcoran TB2020(2) + % 0.35(0.03, 3.70) 3.15
Corcoran TB 2021 ot 0.77 (0.54, 1.09) 85.98
Subgroup, MH (I2 =0.0%, p=0.799) 0.75 (0.53, 1.05) 92.40

2 Cohort study
Egan KG 2019

Harding MM 2021
Subgroup, MH (I* = 0.0%, p = 0.899)

Heterogeneity between groups: p = 0.283
Overall, MH (I = 0.0%, p = 0.813)

<

1.27(0.33,4.96)  4.16
1.45(0.30,6.94)  3.44
1.35(0.49,3.76)  7.60
0.80 (0.58,1.10)  100.00

T
.03125 1

32

NOTE: Weights and between-subgroup heterogeneity test are from Mantel-Haenszel model

Fig. 5 Forest plot of wound infection for dexamethasone versus control group
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Table 2 Summary of outcomes with evidence-based quality assessment
Outcomes P MD SMD | OR 95%Cl1 P value Egger test | Number of studies GRADE
(number of samples)
Glucose response
Intra-operative | RCT 60.6% | 0.489 |/ / 0.098,0.879 | 0.014 0.093 5(352) BIOO (low)
End of surgery | RCT 56.8% | 0.737 |/ / 0.381,1.093 | 0.000 0.312 7(412) DHSO (low)
Cohort study | 91.3% | 0.972 |/ / 0.498, 1.445 | 0.000 0.900 3(877) DOSO (very low)
POD | RCT 60.5% | 0.966 |/ / -0.007, 1.939 | 0.052 0.251 3(197) BOSO (very low)
Cohort study | 93.6% | 1.245 |/ / 0.559,1.930 | 0.000 0.577 3(587) DOSO (very low)
POD 2 Cohort study | 0% 0.501 |/ / 0.301,0.701 | 0.000 / 2(359) BOSO (very low)
Peak glucose level | RCT 48.1% | 2.588 |/ / 1.811,3.366 | 0.000 0.010 3(137) DOSO (very low)
Insulin requirement | Cohort study | 97.8% |/ 1.735 | / -0.556,4.027 | 0.138 / 2(393) DOSO (very low)
(POD 0)
Wound infection RCT 0% / / 0.751 | 0.535,1.055 | 0.099 / 2(1217) BDDO (moderate)
Cohort study | 0% / / 1.354 | 0.488,3.759 | 0.560 / 2(349) BHEO (low)

MD mean differences, SMD standardized mean differences, OR odds ratio, C/ confidential index, GRADE Grading of Recommendations, Assessment, Development and

Evaluation, RCT randomized controlled trial, POD postoperative day

of 0.7mmol/L(12.6mg/dL), which seems not problem
for non-diabetic patients in the clinic, and dexametha-
sone did not affect postoperative wound infection (Yue
et al. 2017). In our meta-analysis, the blood glucose was
increased by dexamethasone, it reached its peak level
within 24 hours of surgery, and the increase of peak level
was only 2.014mmol/L (36.252mg/dL) compared with
control, the magnitude of glucose increase was even
lower at each time point perioperatively [from 0.438 to
1.087 mmol/L (7.902 to 19.566 mg/dL)]. Furthermore,
dexamethasone did not increase wound infection and
influence wound healing. So, a single dose of dexametha-
sone can be safely used for PONV prophylaxis in diabetic
patients.

In our meta-analysis, the dosage of dexamethasone in
the included studies ranges from 4 to 12mg. Dexameth-
asone with 4-10mg is commonly used to prevent post-
operative nausea and vomiting, and the effect of 8 mg
or higher dose may be better (Gan et al. 2020; Corcoran
et al. 2021b; Yue et al. 2017). The effect of increasing
blood glucose is greater by larger dosage of dexametha-
sone (Corcoran and Edwards 2015; Low et al. 2015), but
only few studies compared the differences between dif-
ferent dosages of dexamethasone, so we did not meta-
analyze the related results.

This meta-analysis has some limitations. First, the dos-
ages of dexamethasone and types of surgeries are dif-
ferent between the included RCTs or between cohort
studies, which may have a potential impact on the results.

Second, there are few studies reporting wound infections
and other complications, and large RCTs are needed in
the near future.

Conclusion

This meta-analysis identified 9 RCTs and 7 cohort
studies, investigated the effect of dexamethasone with
antiemetic dosage on blood glucose and wound healing
in diabetic surgical patients. Low to moderate evidence
from RCTs and very low to low evidence from cohort
studies suggested that the blood glucose was increased
by a single dose of dexamethasone, the rise of peak glu-
cose level was only 2.014 mmol/L (36.252mg/dL), the
increase of glucose level at each time point periopera-
tively was even lower, and dexamethasone had no effect
on wound healing. Thus, dexamethasone with a single
dose could be safely used for PONV prophylaxis in dia-
betic patients.

Abbreviations
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PONV postoperative nausea and vomiting

RCTs randomized controlled trials

POD postoperative day

MD mean differences

SMD standardized mean differences
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OR odds ratio
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Evaluation
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