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Background: Psoriasis represents the chronic, recurrent and inflammatory disorder. The Traditional Chinese Medicine Xiyanping injection (XYP) is extensively applied in China for treating diverse inflammatory disorders, such as bronchitis, viral pneumonia or upper respiratory tract infection. XYP may offer a potential treatment for psoriasis vulgaris (PV). This study focused on analyzing whether XYP combined with acitretin was effective and safe.
Methods: The present meta-analysis was carried out in line with guidelines of Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). This systematic review was registered in PROSPERO (CRD42022333273). Besides, relevant randomized controlled trials (RCTs) that compared XYP plus acitretin with acitretin alone for treating PV were searched from several databases from their inception till May 2022. In addition, this work utilized RevMan5.4 to conduct risk assessment as well as meta-analysis.
Results: This meta-analysis selected altogether 10 RCTs including 815 subjects. Upon quality assessment, the RCTs mainly had low or unclear risk. According to our meta-analysis results, relative to acitretin monotherapy, XYP plus acitretin increased the total clinical effective rate, as evidenced by Psoriasis area and severity index score (PASI)-20, PASI-30 and PASI-60 in patients with PV [risk ratio (RR) = 1.23 Z = 4.87, p < 0.00001, 95% confidence interval (CI): 1.13–1.34; RR = 1.29, Z = 3.89, p = 0.009, 95% CI: 1.07 to 1.55; and RR = 1.31, Z = 3.89, p = 0.0001, 95% CI: 1.14–1.49]; the reduced levels of TNF-α, MCP-1 and RANTES, the alleviated side effects resulting from acitretin like itchiness (RR = 0.54, 95% CI: 0.4 to 0.74, Z = 3.94, p < 0.0001), and the increased levels of aminotransferases and dyslipidemia (RR = 0.5, 95%CI = 0.29, 0.86, p = 0.01; and RR = 0.41, 95% CI = 0.23, 0.75, p = 0.004).
Conclusion: As suggested in the present meta-analysis, XYP combined with acitretin effectively and safely treats PV.
Systematic Review Registration: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022333273, identifier PROSPERO 2022 CRD42022333273.
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INTRODUCTION
As one of the inflammatory, autoimmune disorders, psoriasis mainly manifests in the joints and skin and affects 1–3% of global population (Papp et al., 2013). Psoriasis vulgaris (PV) represents the frequently seen clinical phenotype of psoriasis. Typically, the disease presents with well-defined erythematous plaques under the coverage of silvery-white scales. It affects the elbows, knees, trunk, and scalp in a symmetrical pattern (Korman, 2020). Additionally, it also has a significantly negative impact on the physical, emotional, and psychosocial well-being of the patients (Langley et al., 2005). In the Traditional Chinese Medicine theory, dermatological conditions are treated for centuries, which is safe and effective for the treatment of psoriasis (May et al., 2012). Traditional Chinese Medicine injection is the preparation that shows distinct Chinese features (Li et al., 2018). For centuries, Traditional Chinese Medicine injection is adopted to treat, prevent and cure diseases (Liu et al., 2015). The Traditional Chinese Medicine injection Xiyanping (XYP) is made from andrographolide, a compound found in the well-known medicine Andrographis paniculata (Burm. f.) Nees that can be used for dissipating blood stasis and clearing heat toxicity. It possesses strong activities of antivirus and anti-bacterium, and high safety without any significant resistance to antibiotics, therefore, it is extensively utilized to treat infectious disorders like bacillary dysentery, tonsillitis, and bronchitis in China (Jia et al., 2018; Yang et al., 2019). XYP is identified to be the option with the highest effectiveness to replace antibiotics (Yang et al., 2019). In addition, it was reported that the adverse events of using XYP were mainly allergic reactions, involving diseases in respiratory system, integumentary system, digestive system, and so on. Adverse drug reactions happened mostly when applying XYP within 30 min (70.2%) and the majority (95.7%) were cured when treated in time. (Chen et al., 2018). Thus, it is significant to inquire the detailed allergic history from the patients and consider the allergic constitution before taking XYP. As reported in some recent studies, XYP combined with acitretin can be applied clinically to treat PV. In studies, XYP is used in combination with acitretin to reduce the Psoriasis Area and Severity Index (PASI) score, in psoriatic cases, improve levels of chemokines (MCP-1, RANTES) and inflammatory factors (TNF-α), and decrease the incidence of adverse reactions (Zhao, 2011; Bao, 2016; Jin, 2016; Ti, 2016; Zhen, 2017; Hong, 2018; Hui, 2018; Si, 2018; Zi, 2018; Hong, 2020). Nonetheless, relevant studies are still lacking. For instance, no study has summarized those aforementioned studies or evaluated the evidence level. Consequently, it is necessary to systemically review studies concerning whether XYP combined with acitretin is more effective and safer than acitretin alone for the treatment of PV.
MATERIALS AND METHODS
The present meta-analysis was carried out in line with guidelines of Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA).
Study screening criteria
This work selected RCTs in line with PICOS criteria: 1) Population: the study subjects were Psoriasis vulgaris cases, with no restriction on age, sex, or disease severity or stage. For PV, there is no limit to first diagnosis or recurrence. 2) Intervention: XYP injection plus acitretin should be selected as the experimental intervention 3) Comparison: acitretin alone should be the control intervention. Both groups were allowed to receive other treatments, such as topical ointment, but such treatments should be consistent between the two groups. 4) Outcomes: the primary outcome was total effective rate and PASI score, and the secondary outcomes were the level of inflammatory and chemotactic factors, side effects, dermatology life quality index, visual analog scale score, etc. 5) Study design: RCTs only published in English or Chinese with no restriction on year of publication or country, and only human RCT studies can be included in the review, while other kinds of study will be excluded. 6) Exclusion criteria: such as observational studies, retrospective analyses, self-controlled trials, case reports, reviews, patient series, animal experiments, etc.
Literature search strategy
The English databases (namely, Web of Science, The Cochrane Library, Embase, PubMed) together with Chinese databases (Wan fang Database, China National Knowledge Infrastructure (CNKI), Sino Med, Baidu Scholar, VIP Database for Chinese Technical Periodicals) were systemically searched from their inception till May 2022. Figure 1 presents the PubMed database search strategy as an example.
[image: Figure 1]FIGURE 1 | The search strategy of PubMed.
Data collection and bias risk evaluation
Two reviewers (MNW, LJMZ) independently selected RCTs and collected data, and all results were cross-checked. Any disagreement between the two researchers was solved by mutual negotiation or the third party (DMZ). Data were extracted in the table, including first author, publication year, country, sample size, interventions, as well as outcomes. In addition, the Cochrane Collaboration’s risk of bias tool was adopted for assessment, which mostly contained several aspects shown below, 1) generation of random sequence; 2) concealment of allocation; 3) method of blinding; 4) sufficiency of outcome information; 5) the presence/absence of a selective report; and 6) additional biases. Two reviewers independently assessed study quality. Any disagreements were solved through discussion with a third reviewer (DMZ).
Statistical analysis
All statistical analyses were completed using Review Manager 5.4 software. Continuous variables were displayed as mean difference (MD), whereas dichotomous variables as risk ratio (RR) and 95% confidence intervals (CI). The potential heterogeneity was detected by χ2 test between studies. The fixed-effects model (FEM) was adopted when there was no heterogeneity (p > 0.1, I2<50%); or else (I2 ≥ 50%), the random-effects model (REM) was adopted. In the case of distinct heterogeneity (I2 ≥ 75%), sensitivity analysis was performed.
RESULTS
Study search results
Altogether 85 records were identified by searching the databases or additional sources. There were 19 studies identified by preliminary search following our preset search strategy. Eight duplicate articles were eliminated after careful title and abstract reading. Besides, another one study was eliminated based on our inclusion and exclusion criteria, eventually, 10 studies were selected (Zhao, 2011; Bao, 2016; Jin, 2016; Ti, 2016; Zhen, 2017; Hong, 2018; Hui, 2018; Si, 2018; Zi, 2018; Hong, 2020) (Figure 2).
[image: Figure 2]FIGURE 2 | Flowchart showing the study screening procedure.
Characteristics of the selected studies
This meta-analysis included 10 RCTs involving altogether 819 participants (n = 447 and n = 372 from the treatment and control groups, separately). There were 26–73 and 22–73 individuals participating in the treatment and control groups, separately. Meanwhile, the age of patients in treatment group ranged from 16 to 77 years, while that in control group ranged from 18 to 79 years. In addition, the participants in nine studies were recruited from hospitals, while those in one study were from a health center. Only one RCT included participants diagnosed with progressive PV, whereas the remaining studies did not describe the stage of psoriasis patients. In 3 studies, topical ointment was further applied to patients both in intervention and control groups. Table 1 displays more details of study descriptions.
TABLE 1 | Characterization of selected studies.
[image: Table 1]Bias risk of the selected RCTs
Sequence generation and allocation concealment
Li (Si, 2018) and Wang (Hong, 2020) were the only two studies that used the random number table, which were therefore identified with low bias risk. The remaining studies simply mentioned “random” but did not describe the method in detail. As a result, they were classified as unclear risk of bias. Since all the studies did not mention whether they accessed the allocation concealment, they were considered with unclear bias risk.
Blinding, insufficient outcome information and selective reporting
All the articles did not state whether blinding was utilized and were thus considered with unclear bias risk. With regard to insufficient outcome information, all RCTs were considered to have low risk, since no dropout was reported. In terms of selecting reporting, the selected RCTs were considered to have low risk.
Other potential biases
All the RCTs did not mention other potential biases, which were thus accessed to have unclear bias, as shown in Figure 3.
[image: Figure 3]FIGURE 3 | Graph showing the risk of selection bias. (+) low risk, (?) unclear risk.
Meta-analysis on total effective rate
The selected studies suggested that XYP plus acitretin has better total effective rate after treatment. Total effective rate = the number of cases of cure + effective (+improvement)/total number of cases × 100%. Efficacy index = PASI total score before treatment − PASI total score after treatment/PASI before treatment; cure: curative efficacy index >95%; effective: curative efficacy index 60–95%; improved: curative efficacy index 20/30∼60%; and ineffective: curative efficacy index <20/30%. For example, PASI60 means the number of cases achieved a 60% reduction in PASI score.
There were five RCTs (Bao, 2016; Zhen, 2017; Hui, 2018; Si, 2018; Zi, 2018) using PASI20 as the criterion, 1 (Hong, 2018) adopting PASI30 as the criterion, and 4 (Zhao, 2011; Jin, 2016; Ti, 2016; Hong, 2020) applying PASI60 as the criterion. All the RCTs were combined as three groups, as shown below.
Group1: PASI20: 5 RCTs mentioned 410 subjects (50.3%) achieving the 20% reduced PASI. On the whole, there was no heterogeneity among different studies (p = 0.92, I2 = 0%), so a FEM was used. The results are displayed in Figure 4. In the meta-analysis, it was found that treatment group achieved an increased total effective rate compared with control group, with significant difference (n = 5, RR = 1.22 Z = 4.2, p < 0.0001, 95% CI: 1.11 to 1.34).
Group2: PASI30: There were 80 participants (9.8%) who achieved a 30% reduction in PASI. As shown in Figure 4, patients in combination group showed a significantly higher total effective rate than those in acitretin group (n = 1, RR = 1.29, Z = 3.89, p = 0.009, 95% CI: 1.07 to 1.55).
Group:2: PASI60: There were 206 participants (25.2%) achieving a 60% reduction in PASI. No distinct heterogeneity was detected among different studies (p = 0.81, I2 = 0%), so this work used a FEM. According to Figure 4, participants receiving XYP combined with acitretin had a markedly increased total effective rate compared with patients receiving acitretin alone [n = 4, RR = 1.31, Z = 3.89, p = 0.0001, 95% CI: 1.14 to 1.49].
[image: Figure 4]FIGURE 4 | Forest plots showing RR for Total effective rate.
Meta-analysis on the PASI score
A patient’s PASI is a measure of overall psoriasis severity and coverage. It is a commonly-used measure in clinical trials for psoriasis treatments. PASI consists of two major steps: 1) Calculating the body surface area covered with lesions and assessment of the severity of lesions. 2) In turn consists of assessing lesions’ erythema, induration and scaling. All calculations are combined into a single score (PASI Score) in the range of 0 (no psoriasis on the body) and up to 72 (the most severe case of psoriasis).
There were seven RCTs (Bao, 2016; Zhen, 2017; Hong, 2018; Hui, 2018; Si, 2018; Hong, 2020) reporting the actual PASI score. Altogether of 312 subjects were selected into intervention group, while 311 were included into control group. Differences in data from these seven studies were significant, as revealed by heterogeneity test (p < 0.00001, I2 = 97%), so a REM was used. The results are presented in Figure 5. Based on the above findings, treatment group had decreased PASI scores compared with control group, and the difference was statistically significant (n = 7, MD = -2.85, 95% CI: −4.05 to −1.65, Z = 4.65, p < 0.00001). This work also conducted sensitivity analysis, which revealed no distinct alterations of the overall effect when one specific article was excluded, indicating that our meta-analysis results were stable. The result of sensitivity analysis was shown in Figure 6.
[image: Figure 5]FIGURE 5 | Forest plots showing the PASI score.
[image: Figure 6]FIGURE 6 | Forest plots showing the sensitivity analysis of PASI score.
Meta-analysis on side effects
Dry mouth
The incidence of dry mouth after treatment was reported in six articles (Bao, 2016; Jin, 2016; Ti, 2016; Zhen, 2017; Hui, 2018; Zi, 2018). There were altogether 588 cases involved, including 294 in intervention group and 294 in control group. Heterogeneity between studies was not detected (p = 0.84, I2 = 0%). According to Figure 7A, our FEM-based meta-analysis suggested that the dry mouth rate was not significantly different between the two groups (n = 6, RR = 0.81, 95% CI: 0.65 to 1.2, Z = 1.77, p = 0.08).
[image: Figure 7]FIGURE 7 | Forest plots showing side effects. Dry mouth: (A); Dry skin: (B); Itchiness: (C); Dyslipidemia: (D); Elevation of aminotransferases: (E).
Dry skin and itchiness
There were six RCTs (Bao, 2016; Jin, 2016; Ti, 2016; Zhen, 2017; Hui, 2018; Hong, 2020) involving a total of 520 participants reporting the incidence of dry skin. There was a modest heterogeneity in statistics (p = 0.04, I2 = 58%), therefore, the REM was used, as shown in Figure 7B. In the meta-analysis, the incidence of dry skin was not statistically different between the experimental and control groups (n = 6, RR = 0.7, 95% CI: 0.42 to 1.16, Z = 1.4, p = 0.16). Additionally, six RCTs involving 520 cases (n = 260 in experimental and control groups, separately) investigated the incidence of itchiness. There was a low heterogeneity in statistics (p = 0.11, I2 = 44%), so the FEM was used. According to Figure 7C, our meta-analysis findings revealed decreased incidence of itchiness in experimental group compared with control group, with significant difference (n = 6, RR = 0.54, 95% CI: 0.4 to 0.74, Z = 3.94, p < 0.0001).
Dyslipidemia and elevation of aminotransferases
Seven studies (Bao, 2016; Jin, 2016; Ti, 2016; Zhen, 2017; Hui, 2018; Zi, 2018; Hong, 2020) recruiting a total of 666 participants reported the significantly decreased incidence of dyslipidemia and elevation of aminotransferases (n = 7, RR = 0.41, 95% CI = 0.23, 0.75, p = 0.004; n = 7, RR = 0.5, 95% CI = 0.29, 0.86, p = 0.01), with no heterogeneity being detected (p = 0.89, I2 = 0; p = 0.88, I2 = 0), as shown in Figures 7D,E.
The selected RCTs did not report any severe side effect.
Levels of TNF-α, MCP-1, and RANTES
There were three papers (Bao, 2016; Zhen, 2017; Hui, 2018) mentioning TNF-α level, including 152 from intervention and control groups separately. Since no heterogeneity was detected in statistics (p = 0.89, I2 = 0%), the FEM was used, as displayed in Figure 8A. The result of meta-analysis revealed that treatment group had decreased TNF-α level compared with control group, with significant difference (n = 3, MD = -6.06, 95% CI: −6.47 to −5.66, Z = 29.28, p < 0.00001). Additionally, three articles (Zhen, 2017; Hui, 2018; Zi, 2018) involving altogether 350 participants reported MCP-1 and RANTES levels. Modest to significant differences were detected (p < 0.00001, I2 = 99%; p < 0.08, I2 = 61%), so the REM was used (Figures 8B,C). According to our meta-analysis results, intervention group had decreased MCP-1 and RANTES levels compared with control groups, with significant differences [n = 3, MD = -6.06, 95% CI: −6.47 to −5.66, Z = 29.28, p < 0.00001; n = 3, MD = −12.8, 95% CI: −14.06 to −11.55, Z = 29.28, p < 0.00001].
[image: Figure 8]FIGURE 8 | Forest plots showing TNF-α, MCP-1, and RANTES levels. TNF-α: (A); MCP-1: (B); RANTES: (C).
As revealed by meta-analysis of MCP-1, the high heterogeneity and the possible publication bias were detected, so sensitivity analysis was conducted by removing the study by Yang (Zi, 2018). The result of the adjusted meta-analysis showed a significant difference (n = 2, MD = -13,41, 95% CI: −19.01 to −7,82, Z = 4.7, p < 0.00001), and there was no heterogeneity detected (p = 0.71, I2 = 0%).
DISCUSSION
Psoriasis accounts for a kind of inflammatory cutaneous disorder related to numerous medical conditions, which is reported in more than 60 million child and adult populations globally (Griffiths et al., 2021). Of all those psoriasis types, psoriasis vulgaris (PV) is the most common (Griffiths and Barker, 2007). Acitretin, a retinoid used to treat PV, has minor to severe side effects when taken over a long period of time (Nast et al., 2012). XYP injection, one of the injectable Traditional Chinese Medicine preparation, has heat clearing and detoxication effects. Recently, several clinical trials show that XYP is effective on treating PV, which decreases the side effect rate associated with acitretin. However, there is few evidence-based article providing proofs. This review analyzed the results of RCTs for investigating whether XYP plus acitretin was effective and safe for PV.
According to our meta-analysis results, XYP plus acitretin was effective on PV with regard to skin lesion (total effective rate, PASI score), TNF-α, MCP-1, RANTES levels, and the incidence of side effects. Firstly, XYP combined with acitretin achieved an increased total effective rate for treating PV, irrespective of disease severity and course. The combined treatment with XYP and acitretin significantly lowered the PASI score, a clinically key measure of PV. Secondly, based on our meta-analysis, XYP plus acitretin regulated the levels of inflammatory cytokines and chemokines closely related to PV pathogenesis. A growing number of studies demonstrate that psoriatic patients express high levels of TNF-α, MCP-1 and RANTES, all of which have critical effects on the PV pathogenesis. Meanwhile, they are strongly related to the PV severity (Raychaudhuri et al., 1999; Giustizieri et al., 2001; Lembo et al., 2014). In this meta-analysis, XYP combined with acitretin remarkably reduced the levels of TNF-α, MCP-1 and RANTES, implying that XYP possessed immune regulation and anti-inflammatory effects. Thirdly, with regard to side effects associated with acitretin, skin dry, itchiness, acute hepatocyte damage and hyperlipidemia are the well-known adverse events of acitretin (Katz et al., 1999). In our meta-analysis, XYP decreased the incidence of itchiness, hyperlipidemia, and the elevation of aminotransferase that was associated with liver injury (Katz et al., 1999). XYP can reduce the side effect rate of acitretin, making it easier for patients to receive treatment. There were high heterogeneities in PASI score and MCP-1 level upon further analysis. There are two possible reasons causing significant heterogeneity in PASI score. 1) It was judged by different researchers, which might be associated with deviation caused by human factors. 2) The baseline PASI scores of patients in different studies were not exactly the same, thus the PASI scores after treatment were apparently different between these studies. As for MCP-1, its mean level after treatment in control group of Yang’s study (Zi, 2018) remarkably increased compared with the remaining two control groups, which might cause a high heterogeneity.
For comprehensive result assessment and interpretation, this work explored the pharmacological mechanism. With regard to the effect on the improvement of skin lesion, andrographolide (Andro), the component of XYP, alleviated imiquimod-mediated psoriasis within mice that had reduced skin IL-1β and IL-23 levels, as revealed by Fenli Shao et al. (Shao et al., 2016). As for the regulation of TNF-α, MCP-1 and RANTES levels, Andro changed macrophage polarized status from pro-inflammatory state into anti-inflammatory state, reduced TNF-α and MCP-1 levels, and attenuated the up-regulation of RANTES after IL-1β stimulation (Wong et al., 2014; Shao et al., 2016; He et al., 2020). With regard to the decreased incidence of hyperlipidemia and the elevation of aminotransferase, Song Y et al. reported that Andro improved serum aminotransferase (ALT,AST), liver function, and lipid accumulation (TC,TG) through down-regulating TNF-α and NF-kB (Song et al., 2020). Lin L et al. also demonstrated that Andro treatment reduced the ALT and AST levels in mice with liver fibrosis, which was related to suppressing TLR4/NF-kB p50 and TGF-1/Smad2 pathways (Lin et al., 2018). In addition, the results obtained by Islam et al. demonstrated that Andro significant reduced TC and TG in rats with Porphyromonas gingivalis-induced hyperlipidemia (Islam, 2017).
XYP injection is associated with certain side effects as well, including itching, rash, chills, fever, irritability, breath shortness, palpitations, cyanosis or convulsions (Shi et al., 2019). In 2018, one meta-analysis including 1,578 articles was conducted to analyze side effect distribution features. The results reported a 1.8% adverse reaction rate (ADR) (95% confidence interval (CI): 1.7–2.1%); besides, a high ADR was associated with increased frequency, extended injection duration and drug combination (RU, 2018). As reported by a study conducted to detect XYP injection-related side effects in 2018, relative to drug combination and drug dose, there were distinct age-related side effects (p < 0.05). In addition, relative to nervous/respiratory/digestive system, skin accounted for the major organ related to side effects (p < 0.05), highlighting the need of strengthening reasonable application of XYP injection (Li, 2018). Nonetheless, many side effects may return to normal level after drug withdrawal. Besides, XYP injection is not recommended for pregnant women, allergic population, and <1-year-old pediatric population. Consequently, more attention should be paid to XYP injection in clinical practice.
LIMITATION
Certain limitations should be noted in this work (Papp et al., 2013): studies regarding XYP plus acitretin for treating PV are lacking, and just 10 RCTs recruiting just 815 subjects were selected in the present work, which had certain effects on result generalization and stability (Korman, 2020). Many of our included studies were conducted with reference to RCTs, but specific RCTs with generation of random sequence, outcome assessment blinding and concealment of allocation were unavailable. Our selected studies had low methodological quality, which might have caused bias (Langley et al., 2005). Despite the systematic and comprehensive search of English and Chinese databases in this study, those included articles were all published in Chinese, while foreign research support was lacking. Besides, this meta-analysis had a small sample size, possibly because that XYP is not widely used to treat PV in China (May et al., 2012). According to clinical guidelines, a 75% reduction in PASI score (PASI 75) or more was set as the successful treatment criterion (Menter et al., 2008). The Consensus of Diagnosis and Treatment of Psoriasis Vulgaris in Integrative Medicine in China set PASI 60 to be the threshold for measuring effective treatment (Association, 2009). However, none of the studies mentioned PASI 75, as a result, it is not easy for the direct comparison with results obtained in international research. PASI20-30 was used in six studies (77%) as the total effective rate criterion, and yet it fell far short of the China’s standard. Therefore, they might show higher total effective rate than the others in the results (Li et al., 2018). Besides, long-term result reporting was insufficient in this meta-analysis, therefore, it was still unknown whether those effects achieved were maintained for a long time or long-term XYP plus acitretin application was safe. According to the above mentioned limitations, we are looking forward more and more high quality clinical studies about XYP plus acitretin for PV, and many basic researches about the mechanisms of action of XYP also need to be done in the further steps.
CONCLUSION
To sum up, according to this systemic review and meta-analysis, XYP plus acitretin can be an anti-PV treatment with high effectiveness and safety. Nonetheless, given the insufficient safety data and low methodological quality, more high-quality studies should be conducted in the future for proving its effectiveness and providing sound evidence for its application in clinic.
DATA AVAILABILITY STATEMENT
The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.
AUTHOR CONTRIBUTIONS
M-NW contributed to the conception of the study; performed the experiment; performed the data analyses and wrote the manuscript. M-NW and L-J-MZ contributed significantly to analysis and manuscript preparation; D-MZ helped perform the analysis with constructive discussions.
FUNDING
The present study was funded by the Focused Medical Professional Development Program Construction of (grant number: ZYLX202115).
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
REFERENCES
 Association, C. M. (2009). Consensus on integrative medicine diagnosis and treatment of psoriasis vulgaris. Chin. J. Dermatovenereol Integr. Tradit. West Med. 42, 213–214. 
 Bao, Z. J. (2016). Acitretin capsule and xiyanping injection in treatment of plaque psoriasis: A clinical observation and deter-mination of serum tnf-Α. Chin. Remedies Clin. 16 (02), 181–183. 
 Chen, S., Kwong, J., Zheng, R., Wang, Y., and Shang, H. (2018). Normative application of xiyanping injection: A systematic review of adverse case reports. Evidence-based complementary Altern. Med. 2018, 4013912. doi:10.1155/2018/4013912
 Giustizieri, M., Mascia, F., Frezzolini, A., De Pità, O., Chinni, L., Giannetti, A., et al. (2001). Keratinocytes from patients with atopic dermatitis and psoriasis show a distinct chemokine production profile in response to T cell-derived cytokines. J. Allergy Clin. Immunol. 107 (5), 871–877. doi:10.1067/mai.2001.114707
 Griffiths, C. E., and Barker, J. N. (2007). Pathogenesis and clinical features of psoriasis. Lancet 370 (9583), 263–271. doi:10.1016/s0140-6736(07)61128-3
 Griffiths, C. E. M., Armstrong, A. W., Gudjonsson, J. E., and Barker, J. (2021). Psoriasis. Lancet397 (10281), 1301–1315. doi:10.1016/s0140-6736(20)32549-6
 He, W., Sun, J., Zhang, Q., Li, Y., Fu, Y., Zheng, Y., et al. (2020). Andrographolide exerts anti-inflammatory effects in Mycobacterium tuberculosis-infected macrophages by regulating the notch1/akt/nf-?b Axis. J. Leukoc. Biol. 108 (6), 1747–1764. doi:10.1002/jlb.3ma1119-584rrr
 Hong, F. W. (2020). Observation on the therapeutic effect of acitretin a combined with xiyanping injection on psoriasis vulgaris. Med. Diet Health 18 (03), 88-91. 
 Hong, X. T. (2018). Effect of acitretin capsule and xiyanping on plaque psoriasis. J. Dermatology Venereol. 40 (04), 552–553. 
 Hui, P. Z. (2018). Clinical effect observation of acitretin capsules combined with xiyanping in the treatment of plaque psoriasis. China Mod. Med. 25 (08), 132–134. 
 Islam, M. (2017). Andrographolide, a new hope in the prevention and treatment of metabolic syndrome. Front. Pharmacol. 8, 571. doi:10.3389/fphar.2017.00571
 Jia, X., Wang, J., Liu, H., Song, D., Duo, H., and He, B. (2018). Comparative effectiveness and safety of xiyanping with ribavirin for rotavirus enteritis therapy in childhood: A systematic review and meta-analysis. Trop. J. Pharm. Res. 17 (1), 169–177. doi:10.4314/tjpr.v17i1.23
 Jin, B. W. (2016). Observation on the therapeutic effect of acitretin a combined with xiyanping injection on psoriasis vulgaris. China Health Care & Nutr. 26 (18), 218–219. 
 Katz, H., Waalen, J., and Leach, E. (1999). Acitretin in psoriasis: An overview of adverse effects. J. Am. Acad. Dermatol. 41, S7–S12. doi:10.1016/s0190-9622(99)70359-2
 Korman, N. (2020). Management of psoriasis as a systemic disease: What is the evidence?Br. J. Dermatol. 182 (4), 840–848. doi:10.1111/bjd.18245
 Langley, R., Krueger, G., and Griffiths, C. (2005). Psoriasis: Epidemiology, clinical features, and quality of life. Ann. rheumatic Dis. 64, ii18–23. doi:10.1136/ard.2004.033217
 Lembo, S., Capasso, R., Balato, A., Cirillo, T., Flora, F., Zappia, V., et al. (2014). Mcp-1 in psoriatic patients: Effect of biological therapy. J. Dermatol. Treat. 25 (1), 83–86. doi:10.3109/09546634.2013.782091
 Li, H. C. (2018). Observation on adverse drug reactions of xiyanping injection in clinical practice. Heilongjiang Med. 31 (1), 90–91. doi:10.14035/j.cnki.hljyy.2018.01.047
 Li, H., Wang, S., Yue, Z., Ren, X., and Xia, J. (2018). Traditional Chinese herbal injection: Current status and future perspectives. Fitoterapia 129, 249–256. doi:10.1016/j.fitote.2018.07.009
 Lin, L., Li, R., Cai, M., Huang, J., Huang, W., Guo, Y., et al. (2018). Κandrographolide ameliorates liver fibrosis in mice: Involvement of tlr4/nf-B and tgf-1/smad2 signaling pathways. Oxidative Med. Cell. Longev. 2018, 7808656. doi:10.1155/2018/7808656
 Liu, S., Chuang, W., Lam, W., Jiang, Z., and Cheng, Y. (2015). Safety surveillance of traditional Chinese medicine: Current and future. Drug Saf. 38 (2), 117–128. doi:10.1007/s40264-014-0250-z
 May, B., Zhang, A., Zhou, W., Lu, C., Deng, S., and Xue, C. (2012). Oral herbal medicines for psoriasis: A review of clinical studies. Chin. J. Integr. Med. 18 (3), 172–178. doi:10.1007/s11655-012-1008-z
 Menter, A., Gottlieb, A., Feldman, S., Van Voorhees, A., Leonardi, C., Gordon, K., et al. (2008). Guidelines of care for the management of psoriasis and psoriatic arthritis: Section 1. Overview of psoriasis and guidelines of care for the treatment of psoriasis with biologics. J. Am. Acad. Dermatol. 58 (5), 826–850. doi:10.1016/j.jaad.2008.02.039
 Nast, A., Boehncke, W., Mrowietz, U., Ockenfels, H., Philipp, S., Reich, K., et al. (2012). S3 - guidelines on the treatment of psoriasis vulgaris (English version). Update. J. der Deutschen Dermatologischen Gesellschaft = J. Ger. Soc. Dermatology JDDG 10, S1–S95. doi:10.1111/j.1610-0387.2012.07919.x
 Papp, K. A., Kaufmann, R., Tha?, I. D., Hu, C., Sutherland, D., and Rohane, P. (2013). Efficacy and safety of apremilast in subjects with moderate to severe plaque psoriasis: Results from a phase ii, multicenter, randomized, double-blind, placebo-controlled, parallel-group, dose-comparison study. J. Eur. Acad. Dermatol. Venereol. 27 (3), e376–e383. doi:10.1111/j.1468-3083.2012.04716.x
 Raychaudhuri, S., Jiang, W., Farber, E., Schall, T., Ruff, M., and Pert, C. (1999). Upregulation of rantes in psoriatic keratinocytes: A possible pathogenic mechanism for psoriasis. Acta Derm. Venereol. 79 (1), 9–11. doi:10.1080/000155599750011615
 Ru, C. (2018). Features of adverse drug reaction in post-marketing study about xiyanping injection based on literature. Chin. J. Pharmacoepidemiol. 27 (5), 317–323. 
 Shao, F., Tan, T., Tan, Y., Sun, Y., Wu, X., and Xu, Q. (2016). Andrographolide alleviates imiquimod-induced psoriasis in mice via inducing autophagic proteolysis of Myd88. Biochem. Pharmacol. 115, 94–103. doi:10.1016/j.bcp.2016.06.001
 Shi, H., Guo, W., Zhu, H., Li, M., Ung, C., Hu, H., et al. (2019). Cost-effectiveness analysis of xiyanping injection (andrographolide sulfonate) for treatment of adult community acquired pneumonia: A retrospective, propensity score-matched cohort study. Evidence-based complementary Altern. Med. 2019, 4510591. doi:10.1155/2019/4510591
 Si, M. L. (2018). Effect of acitretin a combined with xiyanping injection on skin lesion repair and prognosis in patients with plaque psoriasis. J. Dermatology Venereol. 40 (06), 837–839. 
 Song, Y., Wu, X., Yang, D., Fang, F., Meng, L., Liu, Y., et al. (2020). Protective effect of andrographolide on alleviating chronic alcoholic liver disease in mice by inhibiting nuclear factor kappa B and tumor necrosis factor Alpha activation. J. Med. Food 23 (4), 409–415. doi:10.1089/jmf.2019.4471
 Ti, G. C (2016). Observation on the therapeutic effect of acitretin a combined with xiyanping injection on psoriasis vulgaris. Jiangxi Med. J. 51 (03), 268–270. 
 Wong, S. Y., Chan, S. J., Wong, W. S., Wong, P. T., and Lai, M. K. (2014). Andrographolide attenuates interleukin-1β-stimulated upregulation of chemokine Ccl5 and glial fibrillary acidic protein in astrocytes. Neuroreport 25 (12), 881–886. doi:10.1097/wnr.0000000000000179
 Yang, Q., Li, Q., Zhang, J., Xu, Q., Yang, X., Li, Z., et al. (2019). Crystal structure and anti-inflammatory and anaphylactic effects of andrographlide sulphonate E in xiyanping, a traditional Chinese medicine injection. J. Pharm. Pharmacol. 71 (2), 251–259. doi:10.1111/jphp.13028
 Zhao, H. (2011). Xiyanping injection combined with avia capsule in the treatment of 26 cases of psoriasis vulgaris. Glob. Tradit. Chin. Med. 4 (03), 222–223. 
 Zhen, Z. D. (2017). Effect of xiyanping combined with avermectin a capsules in the treatment of plaque psoriasis and on chemokine rantes and mcp-1. Chin. J. Pract. Med. 44 (11), 89–92. 
 Zi, R. Y (2018). Treatment efficacy of xi yan ping combined with avi a capsule on plaque type psoriasis and its influence on chemokine rantes and mcp - 1. J. Clin. Exp. Med. 17 (15), 1636–1638. 
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2022 Wu, Zhou and Zhou. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fphar-13-971715-g005.gif
£ e Sdmiies . iwen e
e FLEris —
2 fgamma -
Hian :
g LRSS

L Te DN

e i





OPS/images/fphar-13-971715-g006.gif
om0 Vot a0 et v WidemBHG ko
2% f20 0 dsdinEay :
@B § e -
HiE f8Y EnEne

I Y e D -






OPS/images/fphar-13-971715-g003.gif





OPS/images/fphar-13-971715-g004.gif
=i

f






OPS/images/fphar-13-971715-t001.jpg
Author,

year,
country

WU, 2016,
China

Tang, 2018,
China

Li, 2018, China

Yang, 2018,
China

Duan, 2017,
China

Wang, 2020,
China

Jia, 2016,
China

Zhao, 2018,
China

Zhao201,
China

Chen, 2016,

Sample

(T/C)

72 (36/36)

96 (48/48)

79 (40/39)

146
@3173)

84 (42/42)
78 (39/39)

100
(50/50)

120
(60/60)

48 (26/22)

66 (33/33)

Age Baseline PASI score  Intervention Treatment Outcome
% period
4 [ ¥ C * C
19-71 XYP 10 ml ivgtt qd+ Oral acitrtin Oral acitretin 0.5 mg/kgd; 1 month Based on
0.5 mg/kgd; compound flumetasone ointment  compound flumetasone ointment PASI 60
586421 587423 1015217 1003%218  XYP 250-500 mg ivgtt qd. + Oral acitretin  Oral acitretin 10 mg tid 30 days Based on
a3 9 10mg tid PASI 30
922&  4419%  1971£379 1828434 XYP 300 mg ivgit qd-+ Oral acitretin Oral acitretin 10 mg tLid 14 days Based on
1053 936 10mg tid PASI 20
2071 172
04251 403%52 - XYP 300 mg ivgit qd.+ Oral acitretin Oral acitretin 10-20 mg tid Oral medicine: ~ Based on
10-20 mg tiid 4 weeks PASI 20
20-60 21-62 Injection:2 weeks
4008+ 4011+ 1762371 1619%314  XYP 300 mg ivgt qd. + Oral acitretin Onal acitretin 20 mg tid Onal medicine: ~ Based on
639 643 20 mg tid 1 month PASI 20
20-64 19-62 Injection:2 weeks
5735426 5835% 1343236 1268203 XYP 250 mg ivgit qd. + Oral acitretin Oral acitretin 10 mg tid; 30 days Based on
25 10 mg ti.ds compound flumetasone compound flumetasone PASI 60
557 5%, ointmentb..d ointmentb.id
18-61 187£38 172432 XYP 250 mg ivgtt q.d. + Oral acitretin Onal acitrein 10-20 mg tid Oral medicing Based on
10-20 mg tid 4 weeks PASI 20
Injection:2 weeks
25115 450+ 1872£389 1831365 XYP 300 mg ivgt qd. + Oral acitretin Oral acitretin 10 mg tid Oral medicine: ~ Based on
123 10mg tid 4 weeks PASI 20
19-72 2175 Injection:2 weeks
16-67 770 - - XYP 10 ml ivgtt qd. + Oral acitretin Oral acitretin 0.5 mg/kged 1 month Based on
05 mghkgd PASI 60
18-68 17-70 1344237 1269204  XYP 250 mg ivgtt qd. + Oral acitretin Oral acitretin 10 mg tid; 1 month Based on
10 mg tid; compound flumetasone compound flumetasone PASI 60

ointmentbid

ointmentb.id

Note: XYP, Xiyanping injection; T: treatment groups C: control group: ivtt ntravenously guttas .d. once daily bid, twice dilys i, thrice dailys PASI, psoriasis arca and severity index; DPASL, scores 2) RANTES, and MCP-levels; 3 T
ilocts B rertivstie Tate.





OPS/images/fphar-13-971715-g007.gif
lpo

gauss ¢
HH
ragse

g p
W:__:_w i

< °

i
i






OPS/images/fphar-13-971715-g008.gif
A sty orsubgrous e 50 Tersd bhesn 30 = ——

p 55 T Mesn” 30 Toul wghe_ . e SNt
R T T T
s R R
Wews S WaMAE 8 ARIDENTE T
P

c

o 133,00
!






OPS/xhtml/nav.xhtml
Contents

		Cover

		Xiyanping injection combined with acitretin for psoriasis vulgaris: A systematic review and meta-analysis		Introduction

		Materials and methods		Study screening criteria

		Literature search strategy

		Data collection and bias risk evaluation

		Statistical analysis





		Results		Study search results

		Characteristics of the selected studies

		Bias risk of the selected RCTs

		Meta-analysis on total effective rate

		Meta-analysis on the PASI score

		Meta-analysis on side effects

		Levels of TNF-α, MCP-1, and RANTES





		Discussion

		Limitation

		Conclusion

		Data availability statement

		Author contributions

		Funding

		Publisher’s note

		References









OPS/images/cover.jpg
& frontiers | Frontiers in Pharmacology






OPS/images/fphar-13-971715-g001.gif
/1 P Trm 08 N
[ mossemintsc)

2 Xipopig Tt A |
£ Aeca(MesH Tems]OR
Erei{ T A OF

sl At OR

10 A OR
Nesogmon{TueAbga| 08
Sonsn T et OR R
oA A

4 Rz Conrld T T

R, Radoied Clal T At
OR ConoldCimeal ek,

(
i
i
|
|
|
|
\

55 #1AND#2 ANDR ANDSS /

o Ti Absac) O Ko 10 1

OR T, andorize T b |

Rindanied T vt )





OPS/images/fphar-13-971715-g002.gif
[ —,
==t s g o e,
e e e Ay
et R
i) S o)
o e 5 ]

= [,
T
I e
e ]
1 e
)
!
e










OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
& frontiers | Frontiers in Pharmacology





