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	TITLE 
	

	Title 
	1
	First Aid Management of Traumatic Hemorrhagic Shock Patients from Qinghai-Tibet Plateau: A Systematic Review and Meta-analysis
	1

	ABSTRACT 
	

	Structured summary 
	2
	Background: Threats from natural disasters, traffic accidents, violent conflicts and other public emergencies have increased the incidence of traumatic hemorrhagic shock (THS) patients from the Qinghai-Tibet plateau. Because of the high-altitude environment affects human physiological indicators, the first aid management measures for patients with THS may be different from those in low-altitude areas. However, there is no relevant first aid management guidelines have been issued. This study aims to analyze the first aid management measures of HTS patients from the Qinghai-Tibet plateau, and evaluate optimal treatment strategies. Methods: By searching PubMed, Medline, Embase, CNKI, CBMdisc, VIP and the Cochrane Database of Systematic Reviews, searched from inception until July 19, 2022. And conducted a meta-analysis of non-controlled studies with sub-group analysis for first aid management measures. Mortality and 95% confidence interval (CI) of the patients were used as the final pooled statistics. Results: Overall, 349 articles were identified, of which 13 relevant articles were identified following screening. First aid management measures of THS involve the 4 aspects: 1. oxygen supply, 2. hypothermia control, 3. blood circulation supplement, and 4. drug application. The mortality of patients with oxygen supply of 6-8L / min (Mortality 2%, 95%CI -0~5%) was lower than that of patients with oxygen supply of 4-6L / min (Mortality 16%, 95%CI 16~25%). The mortality of patients with hypothermia control (Mortality 3%, 95%CI 1~5%) was lower than that of patients with no hypothermia control (Mortality 11%, 95%CI 7~14%). Conclusion: Optimal first aid management measures weren’t available in terms of blood circulation supplement and drug administration. High-flow oxygen supply and control have a positive effect on the first aid of THS patients from Qinghai-Tibet Plateau. 
	1

	INTRODUCTION 
	

	Rationale 
	3
	At present, a few clinical studies on the first aid management measures of HTS patients in Qinghai-Tibet plateau have been published. However, there is no relevant first aid management guidelines have been issued. In addition, due to the different from injury characteristics, treatment experience and medical conditions, the researchers have different management measures for HTS patients.
	2

	Objectives 
	4
	This study aims to provide reliable evidence-based basis for the clinical treatment process of HTS patients from Qinghai-Tibet plateau by analyzing the first aid management measures of HTS patients, and evaluating optimal treatment strategies.
	2

	METHODS 
	

	Protocol and registration 
	5
	None.
	N/A

	Eligibility criteria 
	6
	I. Study: Clinical trial, which included randomized controlled trial (RCT) and non-randomized controlled trial (non-RCT); II. Patients: the HTS from Qinghai-Tibet plateau; III. Intervention: no restrictions; IV. Control: no restrictions; IV. Outcomes: mortality of THS patients.
	2

	Information sources 
	7
	A systematic search of databases included PubMed, Medline, Embase, CNKI, CBMdisc, and the Cochrane Database of Systematic Reviews, searched from inception until July 19, 2022.
	2

	Search 
	8
	The search keywords include: high altitude, traumatic shock, hemorrhagic shock, hemorrhagic traumatic shock. For PubMed, the search strategy is as follows: ((high altitude [Title/Abstract] OR high altitude [Title/Abstract]) AND ((traumatic shock [Title/Abstract] OR hemorrhagic shock [Title/Abstract]) OR hemorrhagic traumatic shock [Title/Abstract])).
	2~3

	Study selection 
	9
	Clinical trial, which included randomized controlled trial (RCT) and non-randomized controlled trial (non-RCT).
	2

	Data collection process 
	10
	Two evaluators (LZ and SZ) independently selected literature, extracted data and cross checked them. If there are differences, the third evaluator (PZ) should be consulted to assist in judgment.
	3

	Data items 
	11
	Through reading the title and the abstract, the preliminary selection of the literature is carried out; after excluding the obviously unrelated literature, the full text is further read to determine whether it is finally included. Data extraction includes: the principle, plan, and result of the first aid management measures for HTS patients in Qinghai-Tibet plateau.
	3

	Risk of bias in individual studies 
	12
	The quality of the study was evaluated by MINORS (Methodological Index for Non-Randomized Studies): 1. A stated aim of the study; 2. Inclusion of consecutive patients; 3. Prospective collection of data; 4. Endpoints appropriate to the study aim; 5. Unbiased assessment of the study endpoint; 6. Follow-up period appropriate to the aim of the study; 7. Loss to follow up not exceeding 5%; 8. Prospective calculation of the study size.
	3

	Summary measures 
	13
	STATA (Stata Corp LP, USA) was used to analyze the collected research data for meta-analysis.
	3

	Synthesis of results 
	14
	Mortality and 95% confidence interval (CI) of HTS patients were used as the final pooled statistics.
	3
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	Risk of bias across studies 
	15
	The symmetry of the funnel plot was used as a basis for judging publication bias
	3

	Additional analyses 
	16
	According to the different first aid management measures (oxygen supply, hypothermia control, blood circulation supplement, and drug application), subgroup meta-analysis was carried out, and the superiority evaluation between subgroups was carried out to explore the best way of treatment.
	3

	RESULTS 
	

	Study selection 
	17
	The 353 studies were obtained through electronic retrieval of literature database and manual retrieval of conference materials in the library of the institution. After reading the titles and abstracts, 23 studies were obtained; after reading the full text, 13 studies (12-24) that met the standards were finally included in this study
	3

	Study characteristics 
	18
	In Table 1, the 13 included studies were included in this study. The total sample size was 1,506. The patients are all from the Qinghai-Tibet plateau of Western China (Sichuan, Qinghai, and Tibet), which is above 2,200 meters of average elevation. Most patients are immigrants, and few natives.
	3~4; Table 1

	Risk of bias within studies 
	19
	The injury factors included traffic accident, falling, crush, bruise, sharp instrument, blunt, firearm, explosion etc. In addition, the results of quality evaluation show that 9 studies are high quality and 5 studies are medium quality.
	4; Table 1

	Results of individual studies 
	20
	In Table 2, the first aid management measures for HTS patients, which were synthesized from the included studies: including oxygen supply, hypothermia control, blood circulation supplement and drug application.
	4; Table 2

	Synthesis of results 
	21
	Figure 2 showed that heterogeneity (I2 = 69.9%, P = 0.000) was detected, and the random effects model was adopted for the analysis. We found that mortality of HTS patients exhibited a significant difference at 8% (95% CI 5~11%).
	4; Figure 2

	Risk of bias across studies 
	22
	The funnel chart indicated there may be publication bias in the analyzed data. Therefore, we attempted to explore the causes of bias through a cumulative meta-analysis. With the sample sizes in ascending order, there was no difference between initial pooled results (Mortality 20%, 95%CI -5~45%) and end-point pooled results (Mortality 8%, 95%CI 5~11%). However, with the year of publication in ascending order, there was difference between initial pooled results (Mortality 31%, 95%CI 14~48%) and end-point pooled results (Mortality 8%, 95%CI 5~11%). The results showed that the cause of publication bias may be the year of publication.
	4; Figure 2

	Additional analysis 
	23
	(1) Figure 3 showed that 7 including studies provided the data of oxygen supply from 586 patients. By subgroup meta-analysis, we found that the mortality of patients with oxygen supply of 6-8L / min (Mortality 2%, 95%CI -0~5%) was lower than that of patients with oxygen supply of 4-6L / min (Mortality 16%, 95%CI 16~25%). The results of the sensitivity analysis were stable.
(2) Figure 4 showed that 13 including studies provided the data of hypothermia control from 1,536 patients. By subgroup meta-analysis, we found that the mortality of patients with hypothermia control (Mortality 3%, 95%CI 1~5%) was lower than that of patients with no hypothermia control (Mortality 11%, 95%CI 7~14%). The results of the sensitivity analysis were stable.
(3) Figure 5 showed that 10 including studies provided the data of blood circulation supplement from 1,469 patients. By subgroup meta-analysis, there was no statistically significant between plan A (Mortality 9%, 95%CI 2~17%), B (Mortality 7%, 95%CI 4~9%), and C (Mortality 5%, 95%CI 3~7%) in the comparison of blood circulation supplements. The results of the sensitivity analysis were stable.
(4) Figure 6 showed that 13 including studies provided the data of drug application from 1,536 patients. By subgroup meta-analysis, we found that the mortality of patients with vasoactive drug (Mortality 4%, 95%CI 3~6%) was higher than that of patients without (Mortality 11%, 95%CI 7~15%). And the mortality of patients with alkaline drug (Mortality 6%, 95%CI 2~9%) was no statistically significant that of patients without (Mortality 9%, 95%CI 5~13%). The results of the sensitivity analysis were stable.
	4~5; Figure 3~6

	DISCUSSION 
	

	Summary of evidence 
	24
	This study comprehensively evaluated the first aid management measures of HTS patients from the Qinghai-Tibet plateau, and found that early, high-flow oxygen supply and hypothermia control are important for patients.
	5

	Limitations 
	25
	There are some limitations to our study. Firstly, the included studies didn’t use high-level trial design methods such as randomized, double-blind, and controlled trials. Secondly, the pooled results of meta-analyses are affected by the time of publication and have potential publication bias. Thirdly, the outcome indicators reported in the included studies are single, and some results need to be further demonstrated by high-quality trials.
	7

	Conclusions 
	26
	High-flow oxygen supply, and hypothermia control have a positive effect on the first aid of HTS patients from Qinghai-Tibet Plateau. Although we do not have optimal regimens of circulatory supplements, restrictive fluid resuscitation is the generally accepted approach in the included studies, especially for high-altitude immigrant patients. In addition, Vasoactive and alkaline drugs haven’t a positive effect on the treatment of patients, but more rigorous clinical trials are needed to prove it.
	7

	FUNDING 
	

	Funding 
	27
	This work was supported by Department of Army Equipment of PLA, China (No. LJ202212255).
	8
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