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 TACE-induced adverse
events
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Abstract
Background: While dexamethasone has been applied following transcatheter arterial chemoembolization (TACE) for years, its
clinical effects have not been determined. In the current study, we aimed to evaluate the efficacy of dexamethasone in preventing
adverse events induced by TACE.

Methods: Literature retrieval was conducted using globally recognized online databases, namely MEDLINE, EMBASE, and
Cochrane Central, to identify randomized controlled trials (RCTs) of dexamethasone application in patients undergoing TACE. The
relative odds ratios (ORs) of incidence rates of three adverse events, namely, fever, abdominal pain and nausea/vomiting, were
calculated. The value of I2 was applied to evaluate the heterogeneity of the trials, and the overall publication bias was assessed with
Egger test.

Results: Four RCTs containing 350 subjects were included for the pooled estimation. Dexamethasone significantly reduced the
incidence rate of TACE-induced adverse events (OR=1.237, 95% CI: 1.170–1.308, P< .001) with moderate heterogeneity (I2=
46.0%). The result of Egger test revealed a publication bias for the included studies.

Conclusion: The current meta-analysis confirmed the efficacy of dexamethasone in preventing TACE-induced adverse events. To
confirm the practicality of dexamethasone use with TACE, further studies with large sample sizes are warranted to update the
evidence-based analyses.

Abbreviations: 5-HT3 = 5-hydroxytryptamine 3, CI = credible interval, HBV = hepatitis B virus, HCC = hepatocellular carcinoma,
OR= odds ratio, PES= postembolization syndrome, PRISMA= preferred reporting items for systematic reviews andmeta-analyses,
RCT = randomized controlled trial, TACE = transcatheter arterial chemoembolization.
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1. Introduction

Liver cancer is one of the most common malignant tumors and
has the fourth highest cancer-related mortality rate world-
wide.[1,2] Based on the developments of therapeutic procedures
and further understanding of pathogenesis, the current treat-
ments for liver cancer are multifarious and can be selected based
on the characteristics of the tumor and systemic status of the
patient.[3] In addition to surgical resection and traditional
chemoradiotherapy, interventional therapy, such as transcatheter
arterial chemoembolization (TACE), is widely performed in
patients suffering from liver cancer.
TACE is recognized as an efficient and safe therapeutic

procedure for unresectable multifocal and massive hepatocellular
carcinoma (HCC).[4,5] By inducing ischemia and necrosis of
tumor tissue through arterial chemoembolization, TACE effi-
ciently suppresses the development of liver cancer and can be
applied to recurrence, which occurs quite commonly in HCC;
therefore, TACE contributes to tumor control and retreat-
ment.[6,7] Given its feasibility and safety, TACE has been utilized
for liver cancer for decades; nevertheless, postembolization
syndrome (PES), which refers to a series of typical symptoms
including fever, abdominal pain, and nausea/vomiting generally
induced by TACE, turns out to be a notable clinical issue related
to prognosis.[8] Presenting from 1 day to 5 days after the TACE

https://orcid.org/0000-0002-7340-3762
https://orcid.org/0000-0002-7340-3762
mailto:guotaosci@126.com
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://dx.doi.org/10.1097/MD.0000000000023191


Chang et al. Medicine (2020) 99:47 Medicine
procedure, PES was reported to result in prolonged postproce-
dural hospitalization and reduce the patients’ quality of life
postoperatively.[9,10] While the etiopathogenesis of PES has not
yet been distinctly established, the current theory deems that it
may be the systemic inflammation and adverse reactions of
chemotherapeutics that contribute to the incidence of PES.
Specifically, the inflammatory response is thought to be due to
chemoembolization-induced ischemia, cytolysis, and/or necrotic
hepatocytes.[11]

To inhibit the inflammatory response and alleviate clinical
symptoms, a series of medications including antiemetic, analgesic
and steroid medications are applied in post-TACE patients.[12] As
a steroid preparation, dexamethasone is known to have efficient
anti-inflammation and immunosuppression effects. Dexametha-
sone has been proven to reduce the incidence of side effects
induced by emetogenic chemotherapy.[13] In recent years, some
clinical trials have also been conducted to verify the practicability
and safety of dexamethasone in preventing TACE-induced
adverse events.[14,15] To date, no comprehensive meta-evidence
supports the benefits of dexamethasone for patients undergoing
TACE. Therefore, we performed the current meta-analysis to
provide quantitative evidence-based suggestions for the clinical
utilization of dexamethasone to prevent PES induced by TACE.

2. Methods

2.1. Literature search and retrieval

Current meta-analysis was based entirely on previous published
studies which had declared ethical approvals and no original
clinical raw datawas collected or utilized, thereby ethical approval
was not conducted for this study. The current meta-analysis of the
published studies of perioperative dexamethasone application for
TACE-associated adverse events was conducted following the
principle of the PRISMA statement.[16] We registered the current
study onlinewith PROSPERO (IDCRD42020176322). To obtain
access to the relevant trials, MeSH terms including ‘liver
neoplasms’ ‘chemoembolization, therapeutic’ ‘infusion, intra-
arterial’ and ‘dexamethasone’ were used separately and in
combination to search the electronic databases recognized
globally, including MEDLINE, EMBASE, and Cochrane Central.
The studies of interest were initially screened by the inclusion
criteria of full text with English abstracts; there were no limitations
according to full-text language or publication date.

2.2. Inclusion and exclusion criteria

The study inclusion criteria were as follows:
(1)
 studies conducted on adult participants;

(2)
 studies on liver cancer patients undergoing TACE;

(3)
 randomized controlled trials (RCTs);

(4)
 application of dexamethasone as an experimental interven-

tion; and

(5)
 available targeted parameters reported in the form of data.
The exclusion criteria were established as follows:
(1)
 non-RCTs;

(2)
 inadequate raw data of interest;

(3)
 replicated studies;

(4)
 basic science or animal experiment studies;

(5)
 study protocols, comments, reviews, case reports, or

conference summaries.
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2.3. Parametric data selection and extraction

In the current study, we evaluated the capability of dexameth-
asone to reduce TACE-associated adverse events. Considering
the complicated connotation of adverse events, the 3 typical
symptoms, namely, nausea and/or vomiting, fever and
abdominal pain, were selected as the outcomes for this pooled
quantitative analysis. The extraction of data was accomplished
by 2 investigators who reviewed the full texts independently,
and any debate was discussed within the group until a
unanimous verdict was reached. The general information
(author, publication year and country) and characteristics
(study design, sample size, therapeutic regimen, observational
duration and parameters) of the included studies were then
itemized in a predesigned table. Focusing on the effects of
dexamethasone, the form and dosage of medications were not
considered.
2.4. Quality assessment

The quality assessment of the included trials was carried out
independently by 2 investigators using the Cochrane Risk of Bias
assessment tool.[17] The relative risks of bias for individual trials
was determined by the following items:
(1)
 selection bias;

(2)
 performance bias;

(3)
 detection bias;

(4)
 attrition bias;

(5)
 reporting bias and

(6)
 other bias.

The grades from the bias assessment were summarized in a
graphical representation utilizing Review Manager software
(version 5.3).
2.5. Statistical analysis

Pooling the results of individual studies together, the overall odds
ratios (ORs) and their 95% confidence intervals (CIs) regarding
the 3 main outcomes were determined to estimate the relative
efficacy of dexamethasone compared with the control group. The
I2 index was calculated to evaluate the heterogeneity among the
included studies. A fixed effects model was used to estimate the
overall ORs if I2<50%, which indicates that no significant
heterogeneity exists. In contrast, a random effects model was
applied when I2>50%.[18] The interpretation of heterogeneity
was roughly defined as follows: I2 values of 0% to 30%
represented heterogeneity that might not be important; I2 values
of 30% to 60% represented moderate heterogeneity; I2 values of
60% or more represented considerable heterogeneity. Moreover,
Egger test was conducted to assess publication bias, and a value
of P< .05 was identified as an indication of significant
publication bias. The statistical manipulation and graphic
rendering for this meta-analysis were accomplished utilizing
the STATA software package (Version 15.0).
3. Results

3.1. Study characteristics and quality assessment

After screening the 3442 papers obtained initially, 4 RCTs were
identified to meet the inclusion criteria (Fig. 1).[19–22] A total of



Figure 1. Flow diagram of the process of selecting studies for current meta-analysis.
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350 subjects were ultimately included in the pooled comparison.
The 2 RCTs were conducted in China and contained multiple
groups; thus, we compared the experimental groups that applied
dexamethasone (alone or in combination with other ingredients)
with the control group. The general information about the studies
and the primary characteristics are listed in Table 1.
For the assessment of bias, an overall high quality of the 4

RCTs was recognized, as exhibited in Figure 2. All of the trials
were designed to assign subjects by means of random sequence
generation and utilized blinding methods in the intervention and
outcome detection processes.

3.2. Dexamethasone significantly reduces adverse event
after TACE

To evaluate the efficacy of dexamethasone on reducing
TACE-associated adverse events, we performed the current
3

quantitative synthesis of individual results based on a fixed effects
model. The pooled results indicated that dexamethasone
significantly reduced the incidence of adverse events after TACE
(P< .001). The overall OR was 1.237 (95% CI: 1.170- 1.308)
(Fig. 3). Additionally, the ORs specific to each of the 3 outcomes
were calculated. The incidence rate of nausea/vomiting
decreased with an OR of 1.187 (95% CI: 1.093–1.288,
P< .001). Moreover, dexamethasone turned was associated
with less risk of fever (OR=1.291; 95% CI: 1.167–1.428;
P< .001) and alleviation of postoperative abdominal pain (OR=
1.263; 95% CI: 1.170–1.308; P< .001). Regarding heterogene-
ity, the overall I2 of the main result indicated moderate
heterogeneity (I2=46%). Specifically, high heterogeneity was
observed in the nausea/vomiting outcome subgroup with I2=
68.6%, while the other outcome subgroups for fever and pain
revealed insignificant heterogeneity with I2=4.9% and I2=0%,
respectively.

http://www.md-journal.com


Table 1

Characteristics of included studies.

Author & Year Country Design Sample size Dexamethasone application Observation Parameter

Feng 2005 (1) China RCT 60 Oral administration (2.25mg. bid.) from
PRD 3 to POD 4

1 week after TACE Nausea and vomiting; Fever;
Abdominal pain

Feng 2005 (2) China RCT (60) Nausea and vomiting; Fever;
Abdominal pain

Feng 2009 (1) China RCT 90 Oral administration (2.25mg. bid.) from
PRD 3 to POD 4

1 week after TACE Nausea and vomiting; Fever;
Abdominal pain

Feng 2009 (2) China RCT (90) Nausea and vomiting; Fever;
Abdominal pain

Ogasawara 2017 Japan RCT 119 Intravenous administration (20mg. qd.)
On POD 0; Intravenous administration
(8mg. qd.) On POD 1 and 2

6 days after TACE Nausea; Vomiting; Fever;
Abdominal pain

Yang 2017 Korea RCT 81 Intravenous administration (12 mg) before
TACE

48hours after TACE Nausea; Vomiting; Fever;
Abdominal pain

POD=postoperative day, PRD=preoperative day, RCT= randomized controlled trial.

Chang et al. Medicine (2020) 99:47 Medicine
3.3. Publication bias

Egger test was applied to assess the overall publication bias, and
the regression line is exhibited in Figure 4. The P value of bias was
<0.05, implicating an obvious publication bias for the included
studies.
Figure 2. Bias assessment of each risk of bias item for each included study.

4

4. Discussion

The current meta-analysis evaluated the efficacy of
dexamethasone in preventing TACE-induced adverse events by
pooling data from 4 RCTs. The pooled results revealed that the
cumulative incidence rate of 3 outcomes, namely fever,
abdominal pain and nausea/vomiting, was significantly
reduced by dexamethasone. Furthermore, the effects of dexa-
methasone each individual outcome were consistent with the
main result.
TACE, which was first proposed by Professor Yamada in

1978, has been utilized for unresectable and recurrent liver
neoplasms for decades due to its feasibility and therapeutic safety.
Due to improvements in radiography and anticarcinogenic
medication, TACE technology has become recognized as a
superior treatment in HCC worldwide. The rationale for TACE
includes selective embolization with intra-arterial infusion of
lipiodol and chemotherapeutic drugs, which then block the blood
supply of the tumor, thus inducing the shrinkage and necrosis of
tumor tissues.[23,24] With increased concerns about the survival
quality of patients suffering from HCC, the management of
TACE-induced adverse events tends to be taken seriously.
According to a systematic review of the efficacy and safety of
TACE, approximately 47.7% of patients undergoing TACEwere
diagnosed with PES.[10] In addition, the incidence rates of fever,
abdominal pain and nausea/vomitingwere highest among TACE-
induced adverse events;[10] these events were selected as the main
outcomes in the current meta-analysis. The duration of
hospitalization after TACE ranges from 12hours to 6 days
owing to individual and regional diversities,[25–27] which also
impacts differences in outcomes resulting from post-TACE
management.
It is thought that the cytolysis and necrosis of tumor cells

following chemoembolization may lead to inflammatory cyto-
kine release and a systemic stress response. Simultaneously, intra-
arterial infusion can cause ischemia and injury of normal hepatic
tissues due to differences in the operation. Moreover, the invasive
procedures and side effects of chemotherapeutic drugs inevitably
influence the homeostasis of patients.[14,20] Therefore, TACE-
induced PES is mainly controlled with symptomatic treatments
due to indeterminate etiopathogenesis at present. The application



Figure 3. Forest plot comparing the dexamethasone and control groups with respect to adverse events. n, nausea; v, vomiting.
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of a 5-HT3 receptor antagonist was proven to treat TACE-
induced nausea and vomiting efficiently, and postoperative pain
could be controlled by analgesic agents, such as oxycodone.[28,29]

Considering the metabolic load on the liver caused by multiple
medications, dexamethasone, which has promising anti-inflam-
matory effects and inhibits immunoreactions, was expected to
prevent PES. Several retrospective and prospective clinical trials
have confirmed the function of dexamethasone in reducing
TACE-induced adverse events.[15,22] Targeting the glucocorticoid
receptor dexamethasone plays an important role in inflammatory
and immune responses through the genetic effects of inhibiting
the expression of inflammatory mediators and inducing the
apoptosis of immunocytes. Furthermore, the membrane-stabiliz-
ing action of dexamethasone has been recognized for a long time.
In addition to the capability of maintaining lysosomal membrane
integrity, dexamethasone could also regulate vascular perme-
5

ability by strengthening cell-to-cell contacts.[30,31] Based on the
powerful effects of stabilizing the endothelium, dexamethasone
plays an important role in both local and systemic inflammatory
responses. Regarding antiemetic efficacy, it was reported that
dexamethasone could prevent chemotherapy-induced cerebral
nausea and vomiting,[32] suggesting its potential in the manage-
ment of PES. In the RCT by Ogasawara et al,[21] prophylactic
dexamethasone treatment improved post-TACE recovery and
protected HCC patients from postoperative fever, anorexia, and
nausea/vomiting.Moreover, the application of dexamethasone in
patients with diabetes or impaired glucose tolerance maintained
the beneficial effects, and there was no significant change in either
hemoglobin A1c or glycol-albumin over the course of 12 weeks.
For the subjects with current or prior hepatitis B virus (HBV)
infection, no reactivation ofHBVwas induced by dexamethasone
in the follow-up period.

http://www.md-journal.com


Figure 4. Egger publication bias plot of adverse events.
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To our knowledge the current meta-analysis demonstrated, for
the first time, the clinical efficacy of dexamethasone in TACE
based on quantitative analysis. We determined that dexametha-
sone could significantly ameliorate PES by decreasing nausea/
vomiting, fever and pain. These results indicated that dexameth-
asone was multifunctional and could ameliorate a variety of
adverse reactions from TACE. These results provide important
clinical evidence for the guidance of patient management after the
TACE procedure. More importantly, the current study not only
provided an objective basis for dexamethasone application but
also raised a new clinical research direction for the TACE
procedure.
Nevertheless, we still admit some inevitable shortcomings of

the current study. First, the included studies were conducted in
Asia within a short span of time, and only a small number of
relevant trials with small sample sizes were synthesized owing to
our study design, hence the underlying local bias impacting our
conclusions, which was confirmed by the result of Egger test
assessing publication bias. In addition, the main results presented
moderate overall heterogeneity (I2=46%). Specifically, this
heterogeneity came from the nausea/vomiting outcome sub-
group, which had substantial heterogeneity (I2=68.6%). We
speculated that heterogeneity here was related to individual
differences, medical backgrounds and/or the small number of
included trials. Unfortunately, with only 4 RCTs included, a
sensitivity analysis could not be conducted to assess these
speculations. In addition, the adverse events induced by TACE, or
the so-called PES, were not defined with determinate diagnostic
criteria in the different trials. Therefore, we pooled the trials
regarding 3 common symptoms after TACE to ensure quantita-
tive consistency, while the safety of dexamethasone remained
indistinct for the time being. Last, in spite of the aforementioned
benefits of dexamethasone, it has been proposed that it might
mask underlying postoperative infection and gastrointestinal
hemorrhage, indicating an increased risk of missed diagnosis and
delayed treatment.[33] In the context of that proposal, our results
suggest perioperative clinical benefits, but more high-quality
clinical trials, especially trials with prolonged follow-up, are
expected prior the recommendation of dexamethasone in clinical
guidelines.
6

In conclusion, the results of this quantitative synthesis
demonstrated that prophylactic dexamethasone treatment pre-
vents adverse events induced by TACE. The current meta-
analysis was an initial attempt to evaluate the efficacy of
dexamethasone in patients undergoing TACE, providing an
evidence-based suggestion and research direction for future
studies on this topic. More high-quality clinical trials with large
sample sizes and prolonged follow-up are expected to verify the
safety and effects of dexamethasone with respect to the
prevention of TACE-induced adverse events.
Author contributions

Tao Guo and Lei Chang and Wei Wang designed the research;
Tao Guo, Lei Chang, Wei Wang, Nanhui Jiang, Fengying Rao,
Cheng Gong, Ping Wu, Jian Yang and Zhisu Liu performed the
research and data collection; Lei Chang, Wei Wang contributed
analytic tools and data analysis; Tao Guo and Lei Chang wrote
the paper.
References

[1] Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer J Clin
2020;70:7–30.

[2] Bray F, Ferlay J, Soerjomataram I, et al. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin 2018;68:394–424.

[3] Forner A, Reig M, Bruix J. Hepatocellular carcinoma. Lancet 2018;391:
1301–14.

[4] Wei Y, Dai F, Zhao T, et al. Transcatheter arterial chemoembolization
monotherapy vs combined transcatheter arterial chemoembolization-
percutaneous microwave coagulation therapy for massive hepatocellular
carcinoma (≥10 cm). Cancer Manag Res 2018;10:5273–82.

[5] Llovet JM, Real MI, Montaña X, et al. Arterial embolisation or
chemoembolisation versus symptomatic treatment in patients with
unresectable hepatocellular carcinoma: a randomised controlled trial.
Lancet 2002;359:1734–9.

[6] Lo CM, Ngan H, Tso WK, et al. Randomized controlled trial of
transarterial lipiodol chemoembolization for unresectable hepatocellular
carcinoma. Hepatology 2002;35:1164–71.

[7] Takayasu K, Muramatsu Y, Maeda T, et al. Targeted transarterial oily
chemoembolization for small foci of hepatocellular carcinoma using a
unified helical CT and angiography system: analysis of factors affecting
local recurrence and survival rates. AJR Am J Roentgenol 2001;176:
681–8.

[8] Blackburn H, West S. Management of postembolization syndrome
following hepatic transarterial chemoembolization for primary or
metastatic liver cancer. Cancer Nurs 2016;39:E1–8.

[9] Kuwaki K, Nouso K, Miyashita M, et al. The efficacy and safety of
steroids for preventing postembolization syndrome after transcatheter
arterial chemoembolization of hepatocellular carcinoma. Acta Med
Okayama 2019;73:333–9.

[10] Lencioni R, de Baere T, Soulen MC, et al. Lipiodol transarterial
chemoembolization for hepatocellular carcinoma: a systematic review of
efficacy and safety data. Hepatology 2016;64:106–16.

[11] Leung DA, Goin JE, Sickles C, et al. Determinants of postembolization
syndrome after hepatic chemoembolization. J Vasc Interv Radiol 2001;
12:321–6.

[12] Kris MG, Hesketh PJ, Somerfield MR, et al. American Society of Clinical
Oncology guideline for antiemetics in oncology: update 2006. J Clin
Oncol 2006;24:2932–47.

[13] Rapoport BL. Efficacy of a triple antiemetic regimen with aprepitant for
the prevention of chemotherapy-induced nausea and vomiting: effects of
gender, age, and region. Curr Med Res Opin 2014;30:1875–81.

[14] Kogut MJ, Chewning RH, Harris WP, et al. Postembolization syndrome
after hepatic transarterial chemoembolization: effect of prophylactic
steroids on postprocedure medication requirements. J Vasc Interv Radiol
2013;24:326–31.

[15] Sakamoto T, Saito Y, Kobayashi M, et al. Effect of palonosetron and
dexamethasone administration on the prevention of gastrointestinal



Chang et al. Medicine (2020) 99:47 www.md-journal.com
symptoms in hepatic arterial chemoembolization with epirubicin.
Support Care Cancer 2020;28:3251–7.

[16] McInnes MDF, Moher D, Thombs BD, et al. Preferred reporting items
for a systematic review and meta-analysis of diagnostic test accuracy
studies: the PRISMA-DTA statement. JAMA 2018;319:388–96.

[17] Higgins JP, Altman DG, Gotzsche PC, et al. The Cochrane Collabo-
ration’s tool for assessing risk of bias in randomised trials. BMJ
2011;343:d5928.

[18] Higgins JP, Thompson SG, Deeks JJ, et al. Measuring inconsistency in
meta-analyses. BMJ 2003;327:557–60.

[19] Feng YL, Ling CQ, Zhu DZ, et al. Ginsenosides combined with
dexamethasone in preventing and treating postembolization syndrome
following transcatheter arterial chemoembolization: a randomized,
controlled and double-blinded prospective trial. Zhong Xi Yi Jie He
Xue Bao 2005;3:99–102.

[20] Yinglu F, Changquan L, Xiaofeng Z, et al. A new way: alleviating
postembolization syndrome following transcatheter arterial chemo-
embolization. J Altern Complement Med 2009;15:175–81.

[21] Ogasawara S, Chiba T, OokaY, et al. A randomized placebo – controlled
trial of prophylactic dexamethasone for transcatheter arterial chemo-
embolization. Hepatology 2017;67:575–85.

[22] Yang H, Seon J, Sung PS, et al. Dexamethasone prophylaxis to alleviate
postembolization syndrome after transarterial chemoembolization for
hepatocellular carcinoma: a randomized, double-blinded, placebo-
controlled study. J Vasc Interv Radiol 2017;28:1503–11.

[23] Idée JM, Guiu B. Use of Lipiodol as a drug-delivery system for
transcatheter arterial chemoembolization of hepatocellular carcinoma: a
review. Crit Rev Oncol Hematol 2013;88:530–49.

[24] Miyayama S, Matsui O, Yamashiro M, et al. Ultraselective transcatheter
arterial chemoembolization with a 2-f tip microcatheter for small
hepatocellular carcinomas: relationship between local tumor recurrence
7

and visualization of the portal vein with iodized oil. J Vasc Interv Radiol
2007;18:365–76.

[25] Moreno-Luna LE, Yang JD, Sanchez W, et al. Efficacy and safety of
transarterial radioembolization versus chemoembolization in patients
with hepatocellular carcinoma. Cardiovasc Intervent Radiol 2013;36:
714–23.

[26] Kim DY, Han KH. Transarterial chemoembolization versus transarterial
radioembolization in hepatocellular carcinoma: optimization of selecting
treatment modality. Hepatol Int 2016;10:883–92.

[27] Kudo M, Izumi N, Kokudo N, et al. Management of hepatocellular
carcinoma in Japan: Consensus-Based Clinical Practice Guidelines
proposed by the Japan Society of Hepatology (JSH) 2010 updated
version. Dig Dis 2011;29:339–64.

[28] Zhou B, Wang J, Yan Z, et al. Liver cancer: effects, safety, and cost-
effectiveness of controlled-release oxycodone for pain control after
TACE. Radiology 2012;262:1014–21.

[29] Sohara N, Takagi H, Abe T, et al. Nausea and vomiting induced by
arterial chemo-embolization in patients with hepatocellular carcinoma
and the antiemetic effect of ondansetron hydrochloride. Support Care
Cancer 1999;7:84–8.

[30] Oberleithner H, Riethmüller C, Ludwig T, et al. Differential action
of steroid hormones on human endothelium. J Cell Sci 2006;119:
1926–32.

[31] Hinz B, Hirschelmann R. Dexamethasone megadoses stabilize rat liver
lysosomal membranes by non-genomic and genomic effects. Pharm Res
2000;17:1489–93.

[32] Navari RM, Aapro M. Antiemetic prophylaxis for chemotherapy-
induced nausea and vomiting. N Engl J Med 2016;374:1356–67.

[33] Lo G. The use of steroid for transcatheter arterial chemoembolization: to
relieve symptoms or to mask adverse events? Hepatology 2018;
68:1207.

http://www.md-journal.com

	Dexamethasone prevents TACE-induced adverse events
	1 Introduction
	2 Methods
	2.1 Literature search and retrieval
	2.2 Inclusion and exclusion criteria
	2.3 Parametric data selection and extraction
	2.4 Quality assessment
	2.5 Statistical analysis

	3 Results
	3.1 Study characteristics and quality assessment
	3.2 Dexamethasone significantly reduces adverse event after TACE
	3.3 Publication bias

	4 Discussion
	Author contributions
	References


