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Abstract

Background Perioperative prophylactic dexamethasone is commonly administered to reduce postoperative nausea
and vomiting (PONV) and pain after surgery. In this study, we aimed to systematically review the efficacy and adverse
effects of perioperative dexamethasone administration.

Methods We conducted a systematic search until January 2023 in scientific databases, including PubMed, Scopus,
Embase, Web of Science, and Google Scholar. After assessing the methodological quality of relevant studies, we syn-
thesized those focusing on PONV, oral food intake tolerance, impaired wound healing, major postoperative complica-
tions, and postoperative infections following the perioperative administration of dexamethasone.

Results A total of 27 studies were included in this systematic review and meta-analysis. The dexamethasone group
showed decreased PONV (OR=0.19; 95% Cl 0.06-0.55), increased oral food intake tolerance (OR=7.38; 95% Cl|
1.07-51.11), increased risk of impaired wound healing (OR=.48; 95% Cl 0.52-4.21), decreased probability of postop-
erative infection (OR=0.61; 95% Cl 0.51-0.72), and increased risk of major postoperative complications (OR=1.27; 95%
Cl10.68-2.39) compared to the controls.

Conclusions The results of our pooled data analysis showed that dexamethasone was superior to the control
in terms of PONV, oral food intake tolerance, and postoperative infections.

Keywords Dexamethasone, Intraoperative, Perioperative, Nausea, Vomiting

Background

Dexamethasone is often used as a premedication for
anesthesia due to its anti-inflammatory properties that
can help with airway manipulation, prevention of skin
and drug reactions, and reduction of nausea and vomit-

*Correspondence: ) > : . ) )
Morteza Hashemian ing. Additionally, it has analgesic properties that can aid
mortezahashemian@yahoo.com in pain management (Polderman et al. 2018). Postopera-
! Faculty of Medicine, Kerman University of Medical Sciences, Kerman, . e . he si
Iran tive nausea and vomiting (PONV) and pain are the side
2 Clinical Research Development Unit, Shafa Hospital, Kerman University effects of this medication that can lead to patient dis-
of Medical Sciences, Kerman, Iran comfort, decreased satisfaction with surgery, and delayed
3 HIV/STI Surveillance Research Center, and WHO Collaborating Center f ti 1i t of tient d .

for HIV Surveillance, Institute for Futures Studies in Health, Kerman un? lonal improvement o p_a {en § undergoing Surgery
University of Medical Sciences, Kerman, Iran (Cui et al. 2015). Glucocorticoids can not only relieve
* Department of Anesthesiology and Pain Medicine, Kerman University pain by reducing inflammation at the wound site (Baham-

of Medical Sciences, Kerman, lran mam et al. 2017) but also may be used perioperatively to

. ©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
@ Sprlnger O pe n permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
— original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s42077-023-00376-w&domain=pdf

Najafzadeh et al. Ain-Shams Journal of Anesthesiology (2023) 15:79

reduce PONYV due to their antiemetic effects (Gan et al.
2007).

Meanwhile, due to induced peripheral resistance to
insulin and the immunosuppressive effects of glucocor-
ticoids, there are debates on the preoperative adminis-
tration of dexamethasone (Kwon et al. 2013; Jules-Elysee
et al. 2011). In this regard, Backes et al. reported side
effects, such as reduced sleep quality, high risk of infec-
tion, and early postoperative hyperglycemia following the
application of preoperative dexamethasone (Backes et al.
2013). It should be noted that these side effects are asso-
ciated with long-term treatment using glucocorticoids
(Schimmer BP, Funder JW. ACTH 2011), while it remains
controversial whether a single perioperative dose of
glucocorticoids is associated with an increased risk of
adverse effects.

Overall, the use of dexamethasone during surgery to
reduce PONV remains a topic of debate. Therefore, we
aimed to conduct this systematic review and meta-anal-
ysis of the available evidence to investigate the efficacy
and adverse effects of perioperative and intraoperative
administration of dexamethasone in all healthy individu-
als undergoing different types of surgery.

Methods

In this systematic review and meta-analysis, we used the
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guidelines.

Search strategy

To identify relevant published studies, we conducted a
systematic search until January 2023 in scientific data-
bases, including PubMed, Scopus, Embase, Web of
Science, and Google Scholar, using related keywords pro-
vided in the Additional file 1 (Supplementary file S1). A
medical librarian supervised the search strategy. We also
manually searched the reference lists of all eligible studies
and previous reviews for additional relevant research.

Population

All healthy individuals undergoing different types of
surgery were included in our study with no restrictions
on age, sex, nationality, ethnicity, race, or geographic
location.

Intervention

In this review, we evaluated any formulation or dose of
dexamethasone, administered perioperatively or intraop-
eratively through various routes, alone or in combination
therapy.
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Comparator

Other treatment regimens or controls with either pla-
cebo or other antiemetic agents were the comparators
in this study.

Outcome

The effects of dexamethasone on the prevention of
PONYV and oral food intake tolerance were the out-
comes of this study. Also, other outcomes of interest
were the adverse effects of dexamethasone, including
impaired wound healing, major postoperative compli-
cations, and postoperative infections.

Inclusion and exclusion criteria

Studies based on the Population, Intervention, Com-
parator, Outcomes (PICO) framework were included
in this systematic review. In studies where dexameth-
asone implant was used in ocular surgeries, the out-
comes of interest were not reported, and studies with
incomplete or unidentified data were excluded. Also,
animal, in vitro, or in vivo studies, non-English articles,
publications without accessible full-text manuscripts
in English, case reports, case series, literature reviews,
letters to the editor, theses, book sections, conference
proceedings, and preprints were excluded.

Data extraction

After collecting records from the online databases,
duplicated records were removed in Endnote Version
20, and the rest of the duplicates were deleted manually.
Three authors independently extracted data, including
the first author, publication date, study type, study loca-
tion, total sample size, age, sex, dose, main outcomes,
and adverse effects. In case of disagreement between the
authors, the senior author provided guidance and advice
to help resolve the issue. In studies with incomplete data,
the corresponding author was contacted if possible. The
extracted data were organized in Microsoft Excel 2019.

Quality assessment

Three independent investigators evaluated the qual-
ity of all studies, using the Joanna Briggs Institute
(JBI) critical appraisal technique. Generally, JBI has
proposed nine, 11, and 13 criteria for evaluating the
quality of quasi-experimental studies, cohorts, and ran-
domized controlled trials (RCTs), respectively.

Statistical analysis (meta-analysis)

Data are presented using descriptive statistics
(mean+SD) for continuous variables. Frequency and
percentage are also measured for categorical vari-
ables. Dichotomous data are expressed as pooled odds
ratio (OR) and 95% confidence intervals (95% CI). The
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mean difference (MD) and 95% ClIs were calculated
for continuous outcomes. Moreover, a random-effects
meta-analysis of the available data was conducted. Het-
erogeneity between studies was assessed based on the
I? and P value of Cochran’s Q test; I?>50% and P<0.05
were considered statistically significant. Additionally,
funnel plots were used to investigate publication bias.
All statistical analyses were performed in Stata Version
14.2 (StataCorp LLC, College Station, TX, USA).

Results

Search results

A total of 202 articles were identified in the scientific
databases, 55 of which were found to be duplicates. After

Records identified from
databases (n=202)

Scopus (n=69)
PubMed (n=19)

Web of science (n=25)
Embase (N=29)

Identification
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removing duplicates, 82 articles were excluded based on
the title and abstract, and 65 articles were evaluated for
the availability of their full-text manuscripts. A total of 57
full-text articles were found and screened. After screen-
ing the full-text manuscripts, 27 articles were included in
the qualitative synthesis and meta-analysis, based on the
inclusion criteria (Fig. 1).

The included articles were as follows: 16 RCTs, nine
cohorts, one non-randomized experimental study, and
one case—control study. Most studies were conducted in
the USA (n=9) and the Netherlands (n=5), followed by
China (n=2) and then, Turkey, Scotland, Ukraine, Ger-
many, Korea, Brazil, Russia, Pakistan, Thailand, Georgia,
and Canada, each with one study.

Google scholar (N=60)

-

Records screened

Records removed before
screening:

Duplicate records removed (n
=55)

Records excluded after
title/abstract review
(n=82)

Reports not retrieved
(n=8)

Reports excluded (n=30)

Fig. 1 Flowchart of studies included in the systematic review

Letters (n=6)
Reviews (n=3)
Case reports (n=7)
Not English (n=2)
No relevant (n=12)
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Demographic characteristics

In the reviewed studies, a total of 31,048 cases were
examined for the efficacy and adverse effects of dexa-
methasone administered perioperatively or intraop-
eratively through various routes. In studies where sex
was reported, 18,872 of the subjects (61%) were male,
while 11,715 (39%) were female. The sample size of the
included studies ranged from 41 to 7910 participants.
The mean+SD age of the patients was 51.1+9.2 years,
ranging from 2 months to 88 years. In 17 studies, the
administration of dexamethasone was reported to be
effective. Two of the included studies (Karaman et al.
2009a; Tkachenko and Pyasetska 2019) each included
two intervention groups with different characteristics;
therefore, they were entered separately into Table 1 and
meta-analysis. The characteristics of the reviewed studies
are presented in Table 1.

PONV

The pooled data of eight eligible studies reported an OR
of 0.19 in the meta-analysis (95% CI 0.06—0.55), which
indicated that perioperative or intraoperative dexameth-
asone administration could be effective in decreasing
PONV (Fig. 2).

Oral food intake tolerance

The pooled data of four eligible studies indicated an OR
of 7.38 in the meta-analysis (95% CI 1.07-51.11), suggest-
ing that perioperative or intraoperative dexamethasone
increased the oral food intake tolerance (Fig. 3).

Impaired wound healing and postoperative infection

The meta-analysis of three eligible studies indicated that
dexamethasone increased the risk of impaired wound
healing (OR=1.48; 95% CI 0.52—-4.21) (Fig. 4). On the
other hand, in the meta-analysis of three other eligi-
ble studies, dexamethasone decreased the probability of
postoperative infection (OR=0.61; 95% CI 0.51-0.72)

(Fig. 5).

Major postoperative complications

The pooled OR of four eligible studies indicated that
dexamethasone increased the risk of major postopera-
tive complications, including shock, hemorrhage, deep
vein thrombosis (DVT), and pulmonary embolism (PE)
(OR=1.27; 95% CI 0.68-2.39) (Fig. 6).

Quality assessment and publication bias of studies

The JBI critical appraisal score was six for both quasi-
experimental (out of 9 points) and case—control (out of
10 points) studies. It also ranged from five to eight (out
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of 11 points) for cohorts and from six to 10 (out of 13
points) for RCTs included in this review. The quality
assessment tools varied based on the study design; conse-
quently, the scores could not be directly compared (Sup-
plementary file S2, Table S1-4). However, the funnel plot
analysis showed a mild asymmetry due to possible publi-
cation bias or heterogeneity (Figs. 7, 8,9, 10 and 11).

Discussion

In this PRISMA-compliant systematic review and meta-
analysis, we aimed to investigate the efficacy and adverse
effects of perioperative or intraoperative administration
of dexamethasone in all healthy individuals undergoing
any type of surgery. Dexamethasone, due to its antiemetic
and analgesic effects, is the first intervention to reduce
PONV associated with general anesthesia and relieve
pain following various surgeries. However, the efficacy of
this medication in preventing PONV is still controversial
(Fan et al. 2018). Feelings of discomfort, shame, dissatis-
faction with the surgery outcome, as well as fear of a new
surgery, are some psychiatric problems following PONV
(Jolley 2013). In this regard, Apfel et al. showed that the
patients’ fear of PONV was more significant than their
fear of postoperative pain (Apfel et al. 2004). Therefore,
evidence-based studies are necessary to help anesthesi-
ologists make accurate clinical decisions.

The present review indicated that perioperative or
intraoperative dexamethasone administration could
effectively decrease PONV. Three recent systematic
reviews reported that prophylactic dexamethasone
decreased the incidence of PONV after mastectomy (Xu
et al. 2020), total hip arthroplasty (Fan et al. 2018), and
thyroidectomy (Chen et al. 2012) relative to the placebo.
Evidence suggests that the central antiemetic effects of
dexamethasone reduced the incidence of PONV (Lunn
and Kehlet 2013). On the other hand, in three RCTs con-
ducted by Corcoran et al. (Corcoran et al. 2017), Ituk
et al. (Ituk and Thenuwara 2018), and Kleif et al. (Kleif
et al. 2017), it was found that dexamethasone did not
effectively relieve PONV after different types of surgery.

This systematic review revealed that prophylactic dexa-
methasone increased the oral food intake tolerance of the
patients in the dexamethasone group compared to the
placebo group. Consistent with our results, Pappas et al.
showed that administration of prophylactic dexametha-
sone in children undergoing tonsillectomy improved
their postoperative oral intake (Pappas et al. 1998). The
beneficial anti-nausea and vomiting effects of dexameth-
asone persisted until about three days after surgery and
facilitated early oral intake (PO) (Karaman et al. 2009b).

The possible adverse effects of dexamethasone are
impaired wound healing, hyperglycemia, and increased
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Treatment Control Odds ratio Weight
Study Yes No Yes No with 95% CI (%)
Karaman M 2009 4 46 40 10 —— 0.02[0.01, 0.07] 12.12
Karaman M 2009 48 40 10 —ii— 0.01[0.00, 0.05] 11.04
Pappas A 1998 19 45 40 24 - 0.25[0.12, 0.53] 13.48
Tkachenko R 2019 8 34 25 16 —— 0.15[0.06, 0.41] 12.83
Tkachenko R 2019 18 23 25 16 - 0.50[0.21, 1.21] 13.14
Ituk U 2018 21 4 22 ——1.31[0.31, 5.55] 11.46
Thongrong C 2018 8 19 10 17 —l— 0.72[0.23, 2.23] 1242
William M. Splinter 1996 25 38 50 20 - 0.26[0.13, 0.54] 13.51
Overall . 0.19[0.06, 0.55]
Heterogeneity: 7° = 2.14, I = 89.19%, H* = 9.25
Test of 8 = 8;: Q(7) = 42.16, p = 0.00
Testof 6 =0:z=-3.03, p=0.00

125 132 14 2

Random-effects REML model

Fig. 2 Forest plots for comparison of dexamethasone effectiveness in decreasing postoperatively nausea and vomiting between intervention

and control groups

Intervention Control Odds ratio Weight
Study Yes No Yes No with 95% ClI (%)
Karaman M 2009 29 21 6 44 —— 10.13[ 3.65, 28.12] 24.92
Karaman M 2009 47 3 6 44 —ll—— 114.89[ 27.07, 487.64] 23.30
Pappas A 1998 53 11 37 27 —— 3.52[ 1.55, 7.96] 25.56
Sandini 2018 98 19 472 90 - 0.98[ 0.57, 1.69] 26.23
Overall ————— 7.38[ 1.07, 51.11]
Heterogeneity: 7° = 3.64, I” = 94.89%, H” = 19.56
Test of 8 = 6;: Q(3) = 46.11, p = 0.00
Testof 8=0:z=2.02,p=0.04

‘; A't 1|6 6'4 256

Random-effects REML model

Fig. 3 Forest plots for comparison of dexamethasone effectiveness in increasing tolerability to start taking oral foods between intervention

and control groups

Intervention Control Odds ratio Weight
Study Yes No Yes No with 95% ClI (%)
Snall J 2013 7 13 6 15 —— 1.35[0.36, 5.04] 6243
Blume C2017 5 20 0 24 ———=—————13.15[ 0.69, 252.16] 12.45
Klement2018 1 1,292 8 6,609 —a— 0.64[0.08, 5.12] 25.12
Overall o 148[052, 4.21]
Heterogeneity: 1° = 0.00, I = 0.00%, H’ = 1.00
Test of 6, = 6;: Q(2) =2.75, p = 0.25
Testof 6 =0:z=0.74, p = 0.46

w1 8 o4

Random-effects REML model

Fig. 4 Forest plots for comparison of dexamethasone effectiveness in increasing the risk of wound healing impairment between intervention

and control groups

major/infectious complications (Kwon et al. 2013;
Bartlett and Hartle 2013). Adverse effects, such as
impaired wound healing and increased anastomotic
drainage, often occur following chronic dexamethasone

administration (Bartlett and Hartle 2013; Eriksen et al.
2014). Our meta-analysis showed that dexamethasone
increased the risk of impaired wound healing. Blume
et al. also observed a significantly higher rate of wound
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Treatment Control Odds ratio Weight
Study Yes No Yes No with 95% ClI (%)
Dieleman JM 2012 212 2,023 333 1,914 [ | 0.60[0.50, 0.72] 87.81
Blume C 2017 5 20 0 24 13.15[0.69, 252.16] 0.34
Sandini 2018 22 95 160 402 —a— 0.58[0.35, 0.96] 11.85
Overall ¢ 0.61[0.51, 0.72]

Heterogeneity: 1#=0.00, I = 0.00%, H* = 1.00
Test of 6= 6;: Q(2) =4.20, p=0.12
Testof 6 =0:z=-5.72, p = 0.00

12 2 8 32 128
Random-effects REML model

Fig. 5 Forest plots for comparison of dexamethasone effectiveness in decreasing the probability of postoperative infection between intervention

and control groups

Intervention  Control Odds ratio Weight
Study Yes No Yes No with 95% CI (%)
Timothy E 2020 47 176 29 121 —— 1.11[0.66, 1.87] 30.73
Blume C 2017 12 13 12 12 —— 0.92[0.30, 2.83] 17.47
Sandini 2018 69 48 353 209 —- 0.85[0.57, 1.28] 33.37
Katie G. Egan 2019 9 8 21 83 —B——4.45[1.53, 12.91] 18.43
Overall - 1.27[0.68, 2.39]

Heterogeneity: 1° = 0.27, I = 70.49%, H’ = 3.39
Test of 6, = 6;: Q(3) =8.17, p = 0.04
Testof 6=0:z=0.75, p = 0.46

T

172 1 2 4 8

Random-effects REML model

Fig. 6 Forest plots for comparison of dexamethasone effectiveness in increasing the risk of major postoperative complications

between intervention and control groups
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Fig. 7 Funnel plot for publication bias of studies which reported dexamethasone effectiveness in decreasing postoperatively nausea and vomiting
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Fig. 8 Funnel plot for publication bias of studies which reported dexamethasone effectiveness in increasing tolerability to start taking oral foods
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Fig. 9 Funnel plot for publication bias of studies which reported dexamethasone effectiveness in increasing the risk of wound healing impairment

infection following the administration of high-dose
(0.4-0.8 mg/kg/day) prophylactic dexamethasone in
cervical spondylotic myelopathy surgery (Blume et al.
2018a). In another study on mandibular surgeries, no
significant difference was observed in the incidence of
impaired wound healing between the dexamethasone
and control groups (Snéll et al. 2013).

In the present study, dexamethasone decreased the
risk of postoperative infection. According to a study
by Sandini et al, a single intraoperative dose of dexa-
methasone was associated with a lower probability of

post-pancreaticoduodenectomy sepsis (Sandini et al
2018a). A meta-analysis by Dan et al. demonstrated that
intraoperative dexamethasone did not significantly increase
the risk of infection (Dan et al. 2010). Nevertheless, it is
worth mentioning that the prescription of dexamethasone
could increase blood sugar by increasing peripheral insu-
lin resistance. Meanwhile, the risk of developing infections
after surgery increased in patients with uncontrolled blood
sugar (Kwon et al. 2013), and dexamethasone exerted well-
known immunosuppressive effects, which might increase
the risk of infectious complications.
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The pooled data of our meta-analysis indicated that dexa-
methasone increased the risk of major postoperative com-
plications. There are conflicting reports regarding the effect
of intraoperative glucocorticoids on postoperative com-
plications. Diabetic burn patients receiving intraoperative
steroids showed increased rates of major complications,
especially partial graft loss compared to the control group
(Egan et al. 2019a). However, another study reported that
prophylactic dexamethasone was not associated with any
differences in postoperative major/infectious complications

compared to the control group (Newhook et al. 2021a).
In some evaluated studies, the score of the verbal ana-
logue scale for pain was significantly lower in patients who
received perioperative prophylactic dexamethasone com-
pared to the control group (Lim et al. 2011; Hatfield 2017;
Samona et al. 2017; Khan and Igbal 2012; Thongrong et al.
2018). Nonetheless, due to a lack of sufficient data, we were
unable to conduct a meta-analysis on this subject.

The major limitation of the present study was the lack
of a subgroup analysis based on different types of surgery,
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anesthesia techniques, and characteristics of patients,
such as sex or age. Also, we did not compare the efficacy
of dexamethasone with that of other antiemetics. Despite
these limitations, our study is the most recent meta-anal-
ysis evaluating the efficiency and safety of prophylactic
administration of dexamethasone.

Conclusions

The results of this meta-analysis suggested that prophylac-
tic administration of dexamethasone not only decreased
the incidence of PONV and the probability of postopera-
tive infection in all healthy individuals undergoing surgery
but also increased their tolerance to start oral food intake.
However, dexamethasone administration increased the risk
of impaired wound healing and major postoperative com-
plications. Since the advantages of dexamethasone out-
weigh its disadvantages, the perioperative administration of
prophylactic dexamethasone can benefit the patients.
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