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Background: Coronavirus disease 2019 (COVID-19) causes life-threatening with the high-fatality rates and spreads with high-infectious disease worldwide. We aimed to systematically review the comorbidities and complications of COVID-19 that are associated with various disease severity, progression, and mortality in China, to provide contemporary and reliable estimates in settings with centralized isolation and hospitalization.

Methods: In this systematic review and meta-analysis, we searched four main English language databases, and four main Chinese language databases for observational studies published from inception to January 2022, to identify all the related comorbidities and complications of COVID-19, in the China region with centralized isolation and hospitalization, with disease severity, progression, and mortality. Literature search, data extraction, and quality assessment were independently conducted by two reviewers. We used the generalized linear mixed model to estimate pooled effect sizes for any comorbidities and complications, and subgroup in gender ratio was done to further address the potential heterogeneity.

Results: Overall, 187 studies describing 77,013 patients, namely, 54 different comorbidities and 46 various complications of COVID-19, were identified who met our inclusion criteria. The most prevalent comorbidities were hypertension [20.37% 95% CI (15.28–26.63), 19.29% (16.17–22.85), 34.72% (31.48–38.10), and 43.94% (38.94–49.06)] and diabetes [7.84% (5.78–10.54), 8.59% (7.25–10.16), 17.99% (16.29–19.84), and 22.68% (19.93–25.69)] in mild, moderate, severe, and critical cases. The most prevalent complications were liver injury [10.00% (1.39–46.72), 23.04% (14.20–35.13), and 43.48% (39.88–47.15)] in mild, moderate, and severe cases, and acute respiratory distress syndrome [ARDS; 94.17% (20.78–99.90)] and respiratory failure [90.69% (28.08–99.59)] in critical cases. Renal insufficiency [odds ratio (OR) 17.43 (6.69–45.43)] in comorbidities and respiratory failure [OR 105.12 (49.48–223.33)] in complications were strongly associated in severe/critical than in mild/moderate cases. The highest estimated risk in intensive care unit (ICU) admission, progression, and mortality was an autoimmune disease, nervous system disease, and stroke in comorbidities, shock, and ARDS in complications.

Conclusion: Comorbidities and complications in inpatients with COVID-19 were positively associated with increased risk in severe and critical cases, ICU admission, exacerbation, and death during centralized isolation and hospitalization. Prompt identification of comorbidities and complications in inpatients with COVID-19 can enhance the prevention of disease progression and death and improve the precision of risk predictions.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic poses a formidable challenge to socioeconomic development and population health (1, 2). COVID-19 is associated with high global morbidity and in-hospital fatality rates, continues to spread due to its highly infectious nature, and is prevalent worldwide (3–5). In 2020–2022, COVID-19 increasingly emerged as a major cause of mortality worldwide, had a catastrophic effect on public health, and was largely responsible for comorbidities and complications in infected individuals (3, 6, 7).

More recent COVID-19 data indicate that severe disease conditions, disease progression, and mortality risk substantially depend on the underlying comorbidities and specific complications, which cause higher risk and poor prognosis (8–10). Existing comorbidities and short-term complications can cause more severe outcomes, such as exacerbations and death, compared with an initial infection by severe acute respiratory distress syndrome coronavirus 2 (SARS-CoV-2) (7, 11). Identifying these prognosis factors in a clinical setting is significant in managing inpatients with COVID-19 and also contributes to future clinical decisions to resolve health threats in healthcare systems (12–14). However, comprehensive studies summarizing the ongoing relevance regarding comorbidities and complications in patients with COVID-19 are sparse, particularly in settings with the centralized isolation and active treatment.

Epidemic control in risk populations, including positive cases and in cases of proximity contact, can considerably alleviate SARS-CoV-2 transmission (15, 16). As the first wave of SARS-CoV-2 was detected in China, the Chinese government imposed strict lockdown measures to control outbreaks and setup quarantine and hospitalization facilities on priority for patients afflicted with COVID-19 (17, 18). The low prevalence and repositivity rate in patients infected with COVID-19 in China indicate that strict lockdown measures and centralized isolation and treatment could control the COVID-19 epidemic over a short time (19, 20).

Previous studies have not fully considered and rigorously evaluated COVID-19-related comorbidities and complications in different disease states, and most studies with small sample sizes have neglected important clinical risk factors and estimated the results in an overly simplistic to the inconclusive manner (21–23). The fundamental aspects of numerous comorbidities and complications associated with COVID-19 have not been defined. To provide an appropriate public health response, in this systematic review and meta-analysis, we aimed to identify and assess in-hospital data on comorbidities and complications of COVID-19 that are associated with various levels of disease severity, progression, and mortality in China during centralized isolation and hospitalization.



Methods

This systematic review and meta-analysis were conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines for its analyses and synthesis (24). The detailed plan of our protocol is published and registered with the International Prospective Register of Systematic Reviews (PROSPERO) (registration ID: CRD42022311096). Detailed information on protocol amendments is given in Supplementary File 1.


Eligibility criteria

Observational studies that detailed all the related comorbidities and complications of COVID-19 in the general Chinese population (individuals aged >15 years), and studies reporting various disease severity, progression, and mortality, in designated hospitals with centralized isolation and treatment, were included. The reference standards for confirmed SARS-CoV-2 infections were determined by following the WHO interim guidance, the COVID-19 diagnosis and treatment guidelines of the National Health Commission in China, or others. Studies having a sample size of more than 100 participants were included. All the comorbidities and complications of COVID-19 were determined based on author-defined criteria reported in the original articles. Studies that included pregnant women, maternal cases, newborns, and children; those conducted in a certain subpopulation without comparison with other subgroups; those that included the general population vaccinated against COVID-19; studies that were missing information with respect to data sources or clinical prognostic factor in comorbidities or complications; and studies that identified disease diagnosis and COVID-19 severity using unclear or inconsistent definitions were excluded.



Search strategy

In this systematic review and meta-analysis, we conducted a literature search of English language databases (PubMed, Embase, Cochrane Library, and the Web of Science), and Chinese language databases (China National Knowledge Infrastructure, Wanfang Data Knowledge Service Platform, VIP information resource integration service platform databases, and Chinese biomedical literature service system) without language restrictions from inception to January 2022 that reported centralized isolation and hospitalization in China. Key search terms were “COVID-19” and “comorbidities” and “complications.” Detailed strategies are available in Supplementary File 2. Furthermore, reference lists of the included articles and related systematic reviews that met our inclusion criteria on COVID-19 were checked and the gray literature was explored by hand search.



Data extraction

The titles and abstracts of all the retrieved studies, after the removal of duplicates, were first independently screened by two reviewers. Subsequent steps involved the full-text review of potential studies to assess their eligibility for inclusion. A third reviewer arbitrated discrepancies between the two reviewers and made the final decision that was resolved by consensus and discussion. Extracted data that were included were comorbidities and complications in various disease conditions, including disease severity, progression, and mortality. We also extracted data on authors, year of publication, site and date of investigation, hospital of recruitment, definition and diagnosis of COVID-19, sample size, median age, and the gender proportion of participants.



Quality assessment

Two reviewers independently assessed the quality of all the included studies using a 9-item tool in the Joanna Briggs Institute (JBI) Prevalence Critical Appraisal Checklist, where each item is scored on a scale of 0–1, with 0 for “No” or “Unclear,” and 1 for “Yes” (25). The score of studies is categorized as high risk of bias (0–5), moderate risk of bias (6, 7), or low risk of bias (8, 9). If disagreements arose, a third independent reviewer resolved them by consensus.



Data analysis

A generalized linear mixed model (GLMM) with random-effects and fixed-effects models was used to calculate and estimate the overall pool of the single group proportions of comorbidities or complications in mild, moderate, severe, and critical patients, and the total number of COVID-19 inpatients. The proportion was modeled by a logit transformation in GLMM. The between-study variance was estimated using the DerSimonian–Laird estimator with corresponding I2 and Q statistics for quantifying and testing heterogeneity. Because of the clinically heterogeneous nature of the between-study populations, all the results were reported using the random-effects models. I2 statistic was used to quantify the heterogeneity of between-study findings. Values of <50% represented low heterogeneity, 50%−75% represented medium heterogeneity, and >75% represented high heterogeneity. A two-tailed p-value of <0.05 was used as a threshold for the statistical significance in all the analyses.

Subgroup analyses on disease severity for the estimated proportions were based on mild, moderate, severe, and critical cases by clinical symptoms at enrollment for estimated proportions. In this meta-analysis, for all the comparisons and proportions that had more than five included studies, subgroup analysis for gender ratio, especially sex-specific analysis, including female > male (sex ratio > 1) and female < male (sex ratio <1), was performed. The classifications of severe illness for “mild/moderate vs. severe/critical” and “intensive care unit (ICU) vs. non-ICU,” progression in “progressive (aggravation of illness) vs. nonprogressive (nonaggravation of illness),” and mortality in “with comorbidities and complications vs. without comorbidities and complications” were combined and analyzed separately using odds ratio (OR) with 95% CI for binary variables. These parameters were compared using the Mantel–Haenszel pooling method from pairwise meta-analyses. All the statistical analyses were conducted using R statistical software (version 4.0.5) with meta-package.



Patient and public involvement

This study is a systematic review, based on the published data; no patients were involved in conducting the study.




Results


Search results and characteristics of included studies

After 17,439 studies were initially screened and after the removal of duplicates, 187 studies reported the association between the comorbidities of COVID-19, complications of COVID-19, or both, and those reporting disease severity, progression, and mortality in the general populations with centralized isolation and hospitalization were included (Figure 1). All the studies were collected from hospital-based data, of which 89.84% (168 of 187) studies had a cohort study design, 8.02% (15 of 187) studies were cross-sectional studies, and the remaining 2.67% (5 of 187) studies were case–control studies. Among the included studies, there were 77,013 patients without COVID-19 vaccination in China between 2019 and 2020. Detailed patient characteristics of all the studies included are shown in Supplementary Table 1. The overall risk of bias, based on the JBI Checklist in 9 domains, was low in most studies (Supplementary Table 2). Among the 187 studies reporting comorbidities and complications in which the total prevalence and subgroup of gender ratio were reported, there were 54 different comorbidities and 46 various complications of COVID-19, which have been listed in Supplementary Tables 3, 4. We identified 85 clinical comorbidities and complications associated with disease severity, 31 with progression, and 58 with mortality in the meta-analysis.
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FIGURE 1
 Summary of evidence search and selection. CNKI, China National Knowledge Infrastructure; Wan Fang Data, Wanfang Data Knowledge Service Platform; VIP, VIP information resource integration service platform databases; SinoMed, Chinese biomedical literature service system.




Disease severity

In disease severity, the most prevalent comorbidities with commonly reported conditions were hypertension [20.37% (95% CI 15.28–26.63), 19.29% (16.17–22.85), 34.72% (31.48–38.10), and 43.94% (38.94–49.06)] and diabetes [7.84% (5.78–10.54), 8.59% (7.25–10.16), 17.99% (16.29–19.84), and 22.68% (19.93–25.69)] in mild, moderate, severe, and critical patients, chronic heart disease [30.56% (17.80–47.21) and 44.44% (24.00–66.96)] in severe and critical patients, and cardiovascular diseases [28.24% (18.32–40.85)] in critical patients; the most prevalent complications were liver injury [10.00% (1.39–46.72), 23.04% (14.20–35.13), and 43.48% (39.88–47.15)] in mild, moderate, and severe patients and acute respiratory distress syndrome [ARDS; 94.17% (20.78–99.90)], respiratory failure [90.69% (28.08–99.59)], shock [61.54% (42.07–77.90)], and coagulopathy [59.09% (53.30–64.64)] in critical patients Supplementary Table 5). The pooled prevalence of comorbidities and complications associated with COVID-19 increased with advancing severity and was the highest in critical patients.

Most comorbidities and complications were positively associated with an increased risk of serious conditions in severe/critical patients (Table 1), with the strongest associations for renal insufficiency [OR 17.43 (95% CI 6.69–45.43)], cardiac insufficiency [12.69 (5.12–31.48)], and kidney failure [9.69 (1.62–57.81)] in comorbidities, with the strongest associations for respiratory diseases with ARDS [53.26 (30.72–92.33)] and respiratory failure [105.12 (49.48–223.33)], and critical illness with septic shock [58.03 (25.42–132.47)], multiple organ dysfunction syndrome [MODS; 29.96 (3.61–248.31)], and shock [26.35 (15.79–44.00)]. Moreover, we found that conditions coexisting with stroke [7.65 (1.58–36.92)], chronic obstructive pulmonary disease (COPD) [4.94 (1.00–24.38)], and coronary heart disease [4.91 (1.35–17.79)], and patients with shock [54.34 (12.47–236.89)], ARDS [34.49 (16.23–73.28)], and acute cardiac injury [33.85 (17.88–64.08)], were associated with a higher risk of ICU admission compared with that in non-ICU (Table 2). Heterogeneity was mostly low in the main analyses with respect to mild/moderate vs. severe/critical cases and ICU admission vs. non-ICU, and without any significant differences in subgroup analyses of gender for eligible strongest factors (Supplementary Tables 6, 7).


TABLE 1 Meta-analysis summary of comorbidities and complications for COVID-19 by mild/moderate vs. severe/critical.
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TABLE 2 Meta-analysis summary of comorbidities and complications for COVID-19 by ICU admission vs. non-ICU admission.
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Disease progression

For disease progression, the most specific indicators of aggravation of illness (Table 3) during hospitalization were underlying comorbidities with low heterogeneity, and included autoimmune disease [5.10 (2.13–12.19)], nervous system disease [3.47 (1.71–7.06)], stroke [3.39 (1.74–6.61)], cerebrovascular disease [3.18 (1.47–6.88)], and cardiovascular diseases [3.16 (2.15–4.65)] and severe complications included disseminated intravascular coagulation (DIC) [85.43 (16.00–456.24)], ARDS [45.05 (6.13–331.08)], shock [43.31 (18.96–98.94)], and acute cardiac injury [42.83 (12.24–149.94)]. In subgroup analyses by sex, aggravation of illness associated with hypertension and diabetes was higher among those higher proportions of women than those higher proportions of men (Supplementary Table 8).


TABLE 3 Meta-analysis summary of comorbidities and complications for COVID-19 by progressive vs. non-progressive.
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Mortality

Overall, the odds of death differed significantly between patients with comorbidities and complications vs. those without in most. The increased odds of mortality were strongly correlated with indicators in coexisting nervous system disease [5.28 (2.71–10.29)], respiratory disease [3.92 (2.38–6.45)], autoimmune disease [3.70 (1.74–7.87)], and cardiovascular diseases [3.35 (2.66–4.22)]. Cardiac and cerebrovascular diseases, respiratory system, infectious diseases, and critical illness-related complications were associated with increased mortality, and patients with shock [155.84 (49.43–491.40)], septic shock [93.23 (26.13–332.67)], and ARDS [63.99 (31.99–128.02)] have exhibited significant differences (p <0.0001) and had medium and high heterogeneity and greater odds compared with others. Besides, it should also be noted that other significantly higher risks of mortality, such as respiratory failure [34.54 (19.39–61.53)], gastrointestinal bleeding [31.40 (15.54–63.44)], secondary infection [30.00 (2.95–304.87)], sepsis [34.89 (7.27–167.34)], DIC [30.33 (9.54–96.48)], and thrombocytopenia [29.85 (7.35–121.24)], were observed. Data for comorbidities and complications of mortality are given in Table 4, and subgroup analysis showed that there were no significant differences among gender with respect to the rate of mortality (Supplementary Table 9).


TABLE 4 Meta-analysis summary of mortality for COVID-19 with comorbidities and complications vs. without comorbidities and complications.
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Discussion

In this systematic review and meta-analysis that included 187 studies with 77,013 patients without COVID-19 vaccination from China, a large proportion of inpatients with COVID-19 were found to have various coexisting comorbidities and complications. Moreover, comorbidities and complications were strongly associated with a higher risk of severe and critical outcomes, worsening illness, ICU admissions, and even mortality during centralized isolation and hospitalization.

The most prevalent comorbidities were hypertension in mild, moderate, severe, and critical patients, followed by diabetes and cardiovascular diseases. However, the most prevalent complications differed, and liver and renal complications were more common in mild and moderate patients, whereas severe respiratory complications were more common in severe and critical patients. Our results were in accordance with findings from previous reviews that patients with COVID-19 have a highly estimated prevalence of coexisting hypertension, diabetes, or cardiovascular diseases (26–28). Our results for cardiovascular disease findings were more detailed than previous findings, indicating that the leading risk factors were chronic heart disease and cardiac insufficiency in severe/critical patients. However, the higher odds of kidney failure and renal insufficiency should be paid attention to patients with COVID-19 who are in a serious condition, as these comorbidities have been neglected overall due to their lower prevalence (26). Although stroke and COPD had a significant OR in ICU hospitalization, our results should be interpreted with caution due to the small sample size. In several studies, the cerebrovascular disease has also been identified as a higher risk factor for the patients with COVID-19 (29, 30).

In addition to summarizing various disease severities of COVID-19, we explored disease progression and mortality due to complications that are highly associated with COVID-19. We observed the potential harms for aggravation of illness with exceptional odds during hospitalization, in the presence of comorbidities such as autoimmune disease, nervous system disease, and cerebrovascular and cardiovascular diseases, which were consistent with those reported by several studies (29, 31, 32). Some included studies with small sample sizes reported stroke among present comorbidities, which might be overestimated with high odds during disease progression. This finding suggested that most cardio- and cerebrovascular diseases, respiratory system diseases, kidney diseases, nervous system diseases, and autoimmune diseases can increase the risk of death in patients by presumably 3- to 5-fold than in those without these comorbidities. While a higher risk of death might be overreported in our study with respect to comorbidities due to the sample size limitation, these factors have also been reported by others in association with the increased risk of COVID-19 (33–35). Strong evidence along with larger patient populations in our study shows that hypertension, diabetes, malignancy, and cardiovascular disease contributed significantly with 2–4 OR values to ICU hospitalization, disease progression, and death (Tables 2–4), and is in accordance with the findings confirmed by other studies (29).

Our results are largely consistent with those of published studies and provide more precise estimates of pooled prevalence and comparisons for complications (7, 36, 37). ARDS, respiratory failure, septic shock, MODS, and shock were likely to appear in serious episodes of COVID-19 with extremely higher risks compared with the mild and moderate forms. In addition, complications with shock, ARDS, and acute cardiac injury were found to significantly increase the risks of ICU hospitalization and progression. In particular, ARDS and shock were the strongly correlated indicators of deterioration, and also pose a substantial risk of death. ARDS and respiratory failure, as severe, persistent respiratory complications of COVID-19, have been confirmed to pose higher risks of severe and critical illness, and even death, which may trigger substantial morbidity and halt disease progression with more complex effects in the patient population (38, 39). Our study has fully considered and explained the association between COVID-19 and its complications, and the results could serve as a means to find efficient methods of prevention to reduce long-term morbidity and mortality (40).


Strengths and limitations

To the best of our knowledge, this is the first study to explore the clinical factors and identify the most comprehensive fatal comorbidities and complications of COVID-19 in China. Consideration of comorbidities and complications is among the factors essential for clinical decision-making in the patient population with COVID-19, and to provide data for targeted prevention and treatment strategies in the healthcare system during centralized isolation and in a hospital setting. Moreover, low heterogeneity was determined using the I2 statistic in most disease severities in the estimated proportions and between-study comparisons of disease severity, progression, and mortality. To determine the potential heterogeneity in certain clinical factors across studies, we conducted subgroup analyses to further explore and interpret outcomes. Our systematic review and meta-analysis and robust subgroup analyses provide a comprehensive overview. The large sample size allowed us to examine various underlying comorbidities and complications and estimate pooled proportions and comparisons.

Our study has several limitations. There was heterogeneity in the definition of comorbidities and complications across studies, which was identified using retrospective observational data in the primary research. Second, subgroup analyses could not be conducted for age to estimate and interpret clinical heterogeneity, because information on age for each comorbidity and complication for patients with COVID-19 was not available. Moreover, there were no significant differences in the median age. Despite our meta-analysis and subgroup analysis for all the comorbidities and complications, we were unable to quantify the effects of treatment factors on individual variability, especially in disease progression. Additionally, our results were also affected by the potential merge mixing of comorbidities and complications, publication bias due to small sample sizes, and wide CIs on clinical factors, all of which may have exaggerated the pooled proportions and OR value of comparisons for actual outcomes in a single disease. Our results did not reveal any association and outcome analysis in vaccinated and nonvaccinated individuals in China. Because these analyses were focused on the general populations who had not received COVID-19 vaccines; thus, our results demonstrate the real findings with respect to comorbidities and complications in primary infections without vaccine protection. Because the vast majority of included studies not mentioned the impact of treatment with monoclonal antibodies, antiviral, or peripheral immune plasma therapy, which can potentially impact the stability of results in complications.




Conclusion

In this study, substantially greater harm was found among inpatients with COVID-19 with comorbidities and complications who were severe and critical, had ICU hospitalization, showed aggravation in disease progression, and mortality compared with those without. Comprehensively identifying the comorbidities and complications of the inpatients with COVID-19 could improve the precision of risk predictions and further enhance the possibility of disease prevention, exacerbations, and death. Although the estimated proportions and comparisons are limited by generalizability, our findings summarize all the available data in China to further refine the burden of disease estimates for COVID-19 in terms of centralized isolation and hospitalization. High-quality studies are needed to better estimate the comorbidities and complications of COVID-19 that are relevant to disease severity, progression, and mortality.



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 authors.



Author contributions

ZC, YP, and CL designed and conceived the study. ZC, YP, XW, and BP contribute to the systematic search. ZC and YP contribute to the selection of eligible studies, curated and interpreted the data, contribute to the statistical analyses, and drafted the manuscript. BP and WZ contribute to the risk-of-bias assessment. XW, BP, FY, WZ, CL, and JZ verified the data. BP, FY, WZ, CL, and JZ revised and supervised the manuscript. CL and JZ contribute to full access to all of the data in the study and take responsibility for the integrity of the data and the accuracy of the data analysis. All the authors have reviewed and approved the final manuscript.



Funding

This study was supported by Research on establishment and evaluation of evidence chain of traditional Chinese medicine for COVID-19 based on core outcome set (82074583).



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.



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.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2022.923485/full#supplementary-material



References

 1. Arsenault C, Gage A, Kim MK, Kapoor NR, Akweongo P, Amponsah F, et al. COVID-19 and resilience of healthcare systems in ten countries. Nat Med. (2022) 28:1314-24. doi: 10.1038/s41591-022-01750-1

 2. Haldane V, De Foo C, Abdalla SM, Jung AS, Tan M, Wu S, et al. Health systems resilience in managing the COVID-19 pandemic: lessons from 28 countries. Nat Med. (2021) 27:964–80. doi: 10.1038/s41591-021-01381-y

 3. COVID-19 Excess Mortality Collaborators. Estimating excess mortality due to the COVID-19 pandemic: a systematic analysis of COVID-19-related mortality, 2020-21. Lancet. (2022) 399:P1513–6. doi: 10.1016/S0140-6736(21)02796-3

 4. Yang W, Kandula S, Huynh M, Greene SK, Van Wye G, Li W, et al. Estimating the infection-fatality risk of SARS-CoV-2 in New York City during the spring 2020 pandemic wave: a model-based analysis. Lancet Infect Dis. (2021) 21:203–12. doi: 10.1016/S1473-3099(20)30769-6

 5. Baker RE, Mahmud AS, Miller IF, Rajeev M, Rasambainarivo F, Rice BL, et al. Infectious disease in an era of global change. Nat Rev Microbiol. (2022) 20:193–205. doi: 10.1038/s41579-021-00639-z

 6. Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn T, Davidson KW, et al. Presenting characteristics, comorbidities, and outcomes among 5700 patients hospitalized with COVID-19 in the New York City area. JAMA. (2020) 323:2052–9. doi: 10.1001/jama.2020.6775

 7. Drake TM, Riad AM, Fairfield CJ, Egan C, Knight SR, Pius R, et al. Characterisation of in-hospital complications associated with COVID-19 using the ISARIC WHO clinical characterisation protocol UK: a prospective, multicentre cohort study. Lancet. (2021) 398:223–37. doi: 10.1016/S0140-6736(21)00799-6

 8. Khan MS, Shahid I, Anker SD, Solomon SD, Vardeny O, Michos ED, et al. Cardiovascular implications of COVID-19 versus influenza infection: a review. BMC Med. (2020) 18:403. doi: 10.1186/s12916-020-01816-2

 9. Brar G, Pinheiro LC, Shusterman M, Swed B, Reshetnyak E, Soroka O, et al. COVID-19 severity and outcomes in patients with cancer: a matched cohort study. J Clin Oncol. (2020) 38:3914–24. doi: 10.1200/JCO.20.01580

 10. Chen S, Sun H, Heng M, Tong X, Geldsetzer P, Wang Z, et al. Factors predicting progression to severe COVID-19: a competing risk survival analysis of 1753 patients in community isolation in Wuhan, China. Engineering. (2021) 13:99–106. doi: 10.1016/j.eng.2021.07.021

 11. Ward JL, Harwood R, Smith C, Kenny S, Clark M, Davis PJ, et al. Risk factors for PICU admission and death among children and young people hospitalized with COVID-19 and PIMS-TS in England during the first pandemic year. Nat Med. (2022) 28:193–200. doi: 10.1038/s41591-021-01627-9

 12. Wynants L, Van Calster B, Collins GS, Riley RD, Heinze G, Schuit E, et al. Prediction models for diagnosis and prognosis of covid-19: systematic review and critical appraisal. BMJ. (2020) 369:m1328. doi: 10.1136/bmj.m1328

 13. Inciardi RM, Adamo M, Lupi L, Cani DS, Di Pasquale M, Tomasoni D, et al. Characteristics and outcomes of patients hospitalized for COVID-19 and cardiac disease in Northern Italy. Eur heart J. (2020) 41:1821–9. doi: 10.1093/eurheartj/ehaa388

 14. Carter P, Anderson M, Mossialos E. Health system, public health, and economic implications of managing COVID-19 from a cardiovascular perspective. Eur heart J. (2020) 41:2516–8. doi: 10.1093/eurheartj/ehaa342

 15. Kerr CC, Mistry D, Stuart RM, Rosenfeld K, Hart GR, Núñez RC, et al. Controlling COVID-19 via test-trace-quarantine. Nat Commun. (2021) 12:2993. doi: 10.1038/s41467-021-23276-9

 16. Hellewell J, Abbott S, Gimma A, Bosse NI, Jarvis CI, Russell TW, et al. Feasibility of controlling COVID-19 outbreaks by isolation of cases and contacts. Lancet Glob Health. (2020) 8:e488–96. doi: 10.1016/S2214-109X(20)30074-7

 17. Leung K, Wu JT, Liu D, Leung GM. First-wave COVID-19 transmissibility and severity in China outside Hubei after control measures, and second-wave scenario planning: a modelling impact assessment. Lancet. (2020) 395:1382–93. doi: 10.1016/S0140-6736(20)30746-7

 18. Cao S, Gan Y, Wang C, Bachmann M, Wei S, Gong J, et al. Post-lockdown SARS-CoV-2 nucleic acid screening in nearly ten million residents of Wuhan, China. Nat Commun. (2020) 11:5917. doi: 10.1038/s41467-020-19802-w

 19. Maier BF, Brockmann D. Effective containment explains subexponential growth in recent confirmed COVID-19 cases in China. Science. (2020) 368:742–6. doi: 10.1126/science.abb4557

 20. Kraemer MUG, Yang CH, Gutierrez B, Wu CH, Klein B, Pigott DM, et al. The effect of human mobility and control measures on the COVID-19 epidemic in China. Science. (2020) 368:493–7. doi: 10.1126/science.abb4218

 21. Shi C, Wang L, Ye J, Gu Z, Wang S, Xia J, et al. Predictors of mortality in patients with coronavirus disease 2019: a systematic review and meta-analysis. BMC Infect Dis. (2021) 21:663. doi: 10.1186/s12879-021-06369-0

 22. Yin T, Li Y, Ying Y, Luo Z. Prevalence of comorbidity in Chinese patients with COVID-19: systematic review and meta-analysis of risk factors. BMC Infect Dis. (2021) 21:200. doi: 10.1186/s12879-021-05915-0

 23. Zhang T, Huang WS, Guan W, Hong Z, Gao J, Gao G, et al. Risk factors and predictors associated with the severity of COVID-19 in China: a systematic review, meta-analysis, and meta-regression. J Thorac Dis. (2020) 12:7429–41. doi: 10.21037/jtd-20-1743

 24. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. BMJ. (2009) 339:b2535. doi: 10.1136/bmj.b2535

 25. Munn Z, Moola S, Riitano D, Lisy K. The development of a critical appraisal tool for use in systematic reviews addressing questions of prevalence. Int J Health Policy Manag. (2014) 3:123–8. doi: 10.15171/ijhpm.2014.71

 26. Singhal S, Kumar P, Singh S, Saha S, Dey AB. Clinical features and outcomes of COVID-19 in older adults: a systematic review and meta-analysis. BMC Geriatr. (2021) 21:321. doi: 10.1186/s12877-021-02261-3

 27. Khamis AH, Jaber M, Azar A, AlQahtani F, Bishawi K, Shanably A. Clinical and laboratory findings of COVID-19: a systematic review and meta-analysis. J Formos Med Assoc. (2021) 120:1706–18. doi: 10.1016/j.jfma.2020.12.003

 28. Longmore DK, Miller JE, Bekkering S, Saner C, Mifsud E, Zhu Y, et al. Diabetes and overweight/obesity are independent, nonadditive risk factors for in-hospital severity of COVID-19: an international, multicenter retrospective meta-analysis. Diabetes Care. (2021) 44:1281–90. doi: 10.2337/figshare.13616024.v1

 29. Fang X, Li S, Yu H, Wang P, Zhang Y, Chen Z, et al. Epidemiological, comorbidity factors with severity and prognosis of COVID-19: a systematic review and meta-analysis. Aging. (2020) 12:12493–503. doi: 10.18632/aging.103579

 30. Geng J, Yu X, Bao H, Feng Z, Yuan X, Zhang J, et al. Chronic diseases as a predictor for severity and mortality of COVID-19: a systematic review with cumulative meta-analysis. Front Med. (2021) 8:588013. doi: 10.3389/fmed.2021.588013

 31. Tang KT, Hsu BC, Chen DY. Autoimmune and rheumatic manifestations associated with COVID-19 in adults: an updated systematic review. Front Immunol. (2021) 12:645013. doi: 10.3389/fimmu.2021.645013

 32. Gao Y, Chen Y, Liu M, Niu M, Song Z, Yan M, et al. Nervous system diseases are associated with the severity and mortality of patients with COVID-19: a systematic review and meta-analysis. Epidemiol Infect. (2021) 149:e66. doi: 10.1017/S0950268821000376

 33. Stone E, Kiat H, McLachlan CS. Atrial fibrillation in COVID-19: A review of possible mechanisms. FASEB J. (2020) 34:11347–54. doi: 10.1096/fj.202001613

 34. Bader F, Manla Y, Atallah B, Starling RC. Heart failure and COVID-19. Heart Fail Rev. (2021) 26:1–10. doi: 10.1007/s10741-020-10008-2

 35. Pei G, Zhang Z, Peng J, Liu L, Zhang C, Yu C, et al. Renal involvement and early prognosis in patients with COVID-19 pneumonia. J Am Soc Nephrol. (2020) 31:1157–65. doi: 10.1681/ASN.2020030276

 36. Nalbandian A, Sehgal K, Gupta A, Madhavan MV, McGroder C, Stevens JS, et al. Post-acute COVID-19 syndrome. Nat Med. (2021) 27:601–15. doi: 10.1038/s41591-021-01283-z

 37. Terpos E, Ntanasis-Stathopoulos I, Elalamy I, Kastritis E, Sergentanis TN, Politou M, et al. Hematological findings and complications of COVID-19. Am J Hematol. (2020) 95:834–47. doi: 10.1002/ajh.25829

 38. Fraser E. Long term respiratory complications of covid-19. BMJ. (2020) 370:m3001. doi: 10.1136/bmj.m3001

 39. Li X, Ma X. Acute respiratory failure in COVID-19: is it “typical” ARDS? Critical Care. (2020) 24:198. doi: 10.1186/s13054-020-02911-9

 40. Huang C, Huang L, Wang Y, Li X, Ren L, Gu X, et al. 6-month consequences of COVID-19 in patients discharged from hospital: a cohort study. Lancet. (2021) 397:220–32. doi: 10.1016/S0140-6736(20)32656-8



OPS/images/fpubh-10-923485-t004.jpg
Comorbidities

Hypertension
Diabetes

Malignancy
Cardiovascular diseases
Chronic heart disease
Coronary artery discase
Coronary heart disease
Cerebrovascular disease
Stroke

Chronic bronchitis
Chronic lung disease
copp

Respiratory disease
Tuberculosis
Pulmonary emphysema

Chronic kidney disease

Kidney failure
Uremia

Chronic liver disease
Cirrhosis

Hepatitis B
Gastrointestinal disease
Thyroid disease
Autoimmune disease
HIV infection

Nervous system disease
Urinary system disease

Urinary tract infection

OR (95% CI)

2.18(1.92-2.48)
197 (1.73-2.25)
266 (2.16-3.27)
3.35(2.66-4.22)
2.34(1.37-3.99)
3.00(1.77-5.10)
258(2.02-3.29)

275 (1.60-4.71)
0.85(0.35-2.08)
2.30 (1.81-2.93)
3.02(2.37-3385)
392 (2.38-6.45)
337(1.13-9.98)
2,69 (0.24-30.56)
2.96 (2.20-3.97)
3.14 (0.44-22.57)
2.72(1.09-6.82)
146 (1.11-1.92)
156 (0.17-14.13)
120(0.36-4.02)
0.79 (0.17-3.72)
0.98(0.16-5.94)
370(1.74-7.87)
1.26 (0.06-26.75)
528 (271-10.29)
0.56 (0.03-9.56)
255 (0.28-23.13)

12 values were NR, only one study was available.

NR, not reportable; OR, odds ratio; 95%

1?2

60.6%
49.9%
52%
42.9%
61.20%
NR
54.7%
334%
0.0%
0.0%
0.0%
17.1%
319%
NR
NR
412%
50.3%
NR
0.0%
NR
NR
0.0%
NR
0.0%
NR
0.0%
NR
NR

C1: 95% confidence interval;

-
Value

<0.0001
<0.0001
<0.0001
<0.0001
0.0017
<0.0001
<0.0001
<0.0001
0.0002
07199
<0.0001
<0.0001
<0.0001
0.0287
04239
<0.0001
02549
00327
0.0066
0.694
07723
07611
09791
0.0007
0.8836
<0.0001
0.691
0.4067

Number of Number of Complications

studies

64
66

~OPD, chronic obstructive pulmonary di

participants

24,661
25,919
20,010
11,274
2,877
681
10,159
12,236
2,642
740
8,944
14,012
2,532
1,190
118
16,281
338
511
9,678
511
274
937
281
1,787
245

910
663
239

Acute cardiac injury
Arthythmia

Heart failure

Myocardial infarction
Myocardial injury
Stroke

ARDS

Respiratory failure
Acute kidney injury
Kidney failure

Liver injury
Gastrointestinal bleeding
Acidosis

Alkalosis

Electrolyte disturbance
Hyperkalaemia
Bacteremia

Bacterial infection
Fungi infection
Secondary infection
Sepsis

Septic shock
Coagulopathy

pIC
‘Thrombocytopenia
Shock

Pneumonthorax.

OR (95% CI)

25.01 (13.80-45.33)
2401 (5.44-105.98)
1021 (4.30-24.20)
25.88 (2.96-226.38)
23.31(15.35-35.39)
17.51 (4.28-71.57)
6399 (31.99-128.02)
34,54 (19.39-61.53)
1656 (8.53-21.18)
9.78 (0.99-96.58)
3.31 (1.88-5.82)
31.40 (15.54-63.44)
1093 (1.09-109.67)
226 (0.41-12.39)
13.93 (5.69-34.12)
374 (2.07-6.74)
2.59 (0.54-12.47)
6.11(2.22-16.83)
5.6 (1.04-30.78)
30.00 (295-304.87)
34,89 (7.27-167.34)
9323 (2613-332.67)
1271 (4.72-34.18)
3033 (9.54-96.48)
29,85 (7.35-121.24)
155.84 (49.43-491.40)
9.82 (0.39-244.63)

12

83.3%
82.6%
78.0%
0.0%
0.0%
0.0%
87.4%
74.3%
84.5%
59.0%
79.2%
0.0%
76.3%
28.3%
NR
NR
NR
88.4%
68.2%
90.8%
84.9%
81.1%
79.2%
41%
NR
59.9%
NR

p-
Value

<0.0001
<0.0001
<0.0001
0.0033
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
0.0509
<0.0001
<0.0001
0.042
0347
<0.0001
<0.0001
0.2354
0.0005
0.0448
0.004
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
0.1639

jisseminated intravascular coagulation.

Number of Number of

studies

S v v oo

PO

10

participants

7911
478
1,682
362
917
572
10,834
7,754
8,067
328
5,833
4,675
468
163
2,079
274
239
2,594
844
1,09
4,697
6135
2,115
3,089
432
4,930
220





OPS/images/fpubh-10-923485-t002.jpg
Comorbidities
Hypertension

Diabetes

Malignancy
Cardiovascular diseases
Chronic heart disease
Coronary artery disease
Coronary heart disease
Myocardial infarction
Intracerebral hemorrhage
Stroke

Chronic lung disease
copp

Tuberculosis

Chronic kidney disease
Chronic liver disease
Gout

Hyperlipidemia
Thyroid disease

HIV infection
Complications

Acute cardiac injury
Arrhythmia
Myocardial infarction
ARDS

Acute kidney injury
Liver injury

Bacterial infection
Secondary infection
MODS

Shock

12 values were

R, only

OR (95% CI)

2.30(1.77-3.01)
220 (1.35-3.59)
4.11(1.73-977)
3.35 (2.30-4.86)
0.58 (0.07-4.67)
2.04 (0.43-9.59)
491 (135-17.79)
0.94(0.04-20.23)
1073 (0.43-270.28)

7.65 (1.58-36.92)
2,89 (0.39-21.21)
4,94 (1.00-24.38)
0.62 (0.04-10.95)
324 (0.93-11.30)
0.82 (0.18-3.67)
1.14 (0.05-28.75)
5.05 (0.30-83.75)
135 (0.23-8.09)
0.5 (0.03-11.74)

33.85 (17.88-64.08)
10.86 (3.95-29.83)
11.18 (0.68-182.68)
34.49 (16.23-73.28)
10.17 (4.83-21.40)
4.83 (1.80-13.01)
2,92 (1.11-7.68)
4.88 (1.43-16.62)
7.71 (3.29-18.07)
54.34 (12.47-236.89)

study was available.

18.9%.
58.7%
428%
0.0%
NR
NR
NR
NR
NR
NR
80.8%
0.0%
NR
0.0%
0.0%
NR
NR
0.0%
NR

0.0%
NR
NR

0.0%

0.0%
NR
NR
NR
NR

0.0%

p-Value

<0.0001
0.0016
0.0014

<0.0001
0.6046
03672
00155
0.9687
0.1495
00113
0.2968
0.0497
07434
0.0653
07982
09357
02588
07399
07024

<0.0001
<0.0001
0.0904
<0.0001
<0.0001
0.0018
00297
00112
<0.0001
<0.0001

Number of studies

10
10

SIS

Number of participants

3,003
3,003
1,743
2,158
200
416
135
135
135
135
1,291
554
416
870
952
135
135
333
138

754
138
416
338
510
172
172
200
13
510

NR, not reportable; ICU, Intensive Care Unit; OR, odds ratio; 95% CI,95% confidence interval; COPD, chronic obstructive pulmonary discase; ARDS, acute respiratory distress syndrome;

MOl

S, multiple organ dysfunction syndrome.





OPS/images/fpubh-10-923485-t003.jpg
OR (95% CI) bl p-Value Number of studies Number of participants

Comorbid

Hypertension 2.09(1.54-2.83) 63.0% <0.0001 14 5,301
Diabetes 182(1.23-2.70) 63.0% 0.0029 13 4,936
Malignancy 185 (1.17-2.93) 0.0% 0.008 1 4384
Cardiovascular diseases 3.16 (2.15-4.65) 16.8% <0.0001 6 2721
Chronic heart disease 141(083-2.41) NR 0.2009 1 1,102
Coronary heart disease 1.81 (0.94-3.46) 42.2% 0.0752 4 1,167
Cerebrovascular disease 3.18 (1.47-6.88) 0.0% 0.0032 6 1,587
Stroke 339 (1.74-661) NR 0.0004 1 1,102
Chronic lung disease 225 (1.10-4.60) 0.0% 0.027 3 7

COPD 227(1.41-3.63) 3.0% 0.0007 9 3,447
Respiratory disease 190 (1.16-3.10) 0.0% 00109 3 1,998
Tuberculosis 245 (084-7.13) NR o1 1 1,102
Chronic kidney disease 244 (1.13-5.30) 22.0% 0.0238 7 2,694
Chronic liver disease 130 (0.71-2.38) 0.0% 0.404 6 2,223
Cirthosis 0.58 (0.03-11.36) NR 07192 1 323

Fatty liver 233 (0.78-7.00) NR 0.1309 1 104

Gastrointestinal disease 111(052-2.36) NR 0.7802 1 663

Hyperlipidemia 0.59 (0.12-2.79) NR 0.5013 1 114

Autoimmune disease 510 (2.13-12.19) 0.0% 0.0003 2 1310
Nervous system disease 347 (171-7.06) 0.0% 0.0006 3 893

Complications

Acute cardiac injury 42.83 (12.24-149.94) NR <0.0001 1 323

Arthythmia 12,61 (7.19-22.12) 0.0% <0.0001 2 437

Myocardial injury 18.69 (5.81-60.19) NR <0.0001 1 114

ARDS 45.05 (6.13-331.08) 57.5% 0.0002 3 541

Respiratory injury 844 (4.57-1559) NR <0.0001 1 323

Acute kidney injury 1329 (4.53-38.98) 40.3% <0.0001 2 437

Liver injury 097 (036-2.61) NR 09577 1 114

Bacterial infection 533 (1.58-18.05) NR 0.0071 1 104

DIC 85.43 (16.00-456.24) NR <0.0001 1 114

Shock 4331 (1896-98.94) 0.0% <0.0001 2 437

Rhabdomyolysis 37.64(7.19-196.93) NR <0.0001 1 114

12 values were NR, only one study was available.
NR, not reportable; OR, odds ratio; 95%CI, 95% confidence interva
intravascular coagulation.

COPD, chronic obstructive pulmonary






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Comorbidities and complications of COVID-19 associated with disease severity, progression, and mortality in China with centralized isolation and hospitalization: A systematic review and meta-analysis



		Introduction



		Methods



		Eligibility criteria



		Search strategy



		Data extraction



		Quality assessment



		Data analysis



		Patient and public involvement







		Results



		Search results and characteristics of included studies



		Disease severity



		Disease progression



		Mortality







		Discussion



		Strengths and limitations







		Conclusion



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Supplementary material



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Comorbidities and
complications of COVID-19
associated with disease severity,
progression, and mortality in
China with centralized isolation
and hospitalization: A systematic
review and meta-analysis





OPS/images/fpubh-10-923485-g001.gif
RS || e

identification

e
o paE
g
H perem—

ety

Included.






OPS/images/fpubh-10-923485-t001.jpg
Comorbidities

Hypertension
Diabetes

Malignancy
Cardiovascular diseases
Aorta sclerosis
Arrhythmia
Atrial fibrill

ion
Cardiac insufficiency
Chronic heart discase
Coronary artery disease
Coronary atherosclerosis
Coronary heart disease
Heart failure
Myocardial infarction
Cerebrovascular disease
Cerebral infarction
Intracerebral hemorrhage
Stroke

Asthma

Chronic bronchitis
Chronic lung disease
CoPD

Respiratory disease
Tuberculosis

Chronic kidney disease
Kidney failure

Renal insufficiency
Nephritis

Gallbladder disease
Chronic liver disease
Cirrhosis

Fatty liver

Hepatitis B
Gastrointestinal disease
Peptic ulcer

Gout

Hyperlipidemia
Hyperuricemia

Thyroid disease
Autoimmune disease
Blood system diseases
Bone disease

Genital system diseases
Benign prostatic hyperplasia
Prostatitis
Gynecological disease
HIV infection

Nervous system disease
Rheumatism

Urinary system disease

Urolithiasis

OR (95% CI)

2.67(2.40-2.97)
2.45(2.20-2.72)
220 (1.88-2.57)
2,90 (243-3.47)
142 (0.09-23.19)
3.90(1.96-7.77)
0.6 (0.09-4.88)
12,69 (5.12-31.48)
635 (3.75-10.76)
4.04(0.98-16.59)
2.23(1.59-3.13)
2,86 (2.28-3.58)
1754 (0.89-345.88)
3.99(2.25-7.08)
291 (2.24-3.79)
3.85(2.15-6.88)
320 (0.90-11.41)
432 (2.10-8.90)
157 (0.67-3.68)
2.96 (0.24-37.08)
2,03 (1.16-3.55)
3.01(2.52-3.60)
2.59 (1.94-3.45)
2.53(0.71-9.05)
3.58 (2.63-4.87)
9.69 (1.62-57.81)
17.43 (6.69-45.43)
1.24 (0.28-5.55)
134(031-5.72)
140 (1.10-1.78)
2.13(0.44-10.20)
173 (1.03-2.92)
1.5 (0.74-3.24)
125 (0.81-1.92)
4.93(0.43-55.84)
6.33(0.38-105.83)
1.21(0.72-2.04)
584 (0.59-57.44)
1.98 (0.40-9.74)
2.33(1.06-5.15)
3.39.(0.38-30.49)
133 (0.26-6.82)
4.23(1.32-13.54)
4.08 (1.68-9.95)
279.(0.29-26.89)
1.61(0.30-8.56)
187 (0.56-6.25)
2.04(0.84-4.92)
106 (0.06-17.49)
0.89(0.16-4.89)
070 (0.06-7.93)

12 values were NR, only one study was available.

NR, not reportable; OR, odds ratio; 95% CI

?

712%
512%
0.0%
44.3%
NR
0.0%
NR
0.0%
38.6%
74.6%
NR
47.6%
NR
NR
36.7%
18.1%.
NR
0.0%
0.0%
61.9%
49.5%
53%
14.3%
61.3%
349%
0.0%
0.0%
NR
44.0%
30.0%
67.6%
0.0%
215%
5.6%
NR
NR
0.0%
NR
54.0%
0.0%
62.4%
NR
523%
NR
NR
NR
0.0%
54.9%
42.0%
77.5%
NR

p-

Value

<0.0001
<0.0001
<0.0001
<0.0001
08052
0.0001
06852
<0.0001
<0.0001
00528
<0.0001
<0.0001
0.0597
<0.0001
<0.0001
<0.0001
0073
<0.0001
02991
03998
00127
<0.0001
<0.0001
01538
<0.0001
00127
<0.0001
07777
0.6945
0.0062
03447
0.0388
02438
03188
0.1979
0.1989
04772
0.1301
04019
0.0359
02752
07298
0015
0.002
03738
05772
03118
0.1132
0.9689
08912
07746

Number of Number of Complications

studies

[

confidence interval; COPD, chronic obstructive pulmonary dis

participants

39,742
40,410
30,964
13,332
140
781
112
1912
3,583
1,073
3,044
16,525
172
660
14,582
2,647
1,767
1,616
5359
2,525
3,702
24,791
6,010
4,125
20,103
204
2,997
3,044
779
17,782
5134
992
3,307
4,764
145
134

5 ARDS,

Acute cardiac injury
Arrhythmia

Atrial fibrillation
Cardiovascular injury
Heart failure
Myocardial injury
ARDS

Respiratory failure
Respiratory injury
Abnormal kidney function
Acute kidney injury
Liver injury
Electrolyte disturbance
Hyperglycemia
Hypokalemia
Hypoproteinaemia
Bacteremia

Bacterial infection
Fungi infection
Secondary infection
Sepsis

Septic shock

Anemia
Coagulopathy

DIC
Thrombocytopenia
“Thrombus

MODS

Shock

Anaphylaxis

Pneumonthorax

OR (95% CI)

7.92 (5.29-11.86)
16.12 (5.97-43.53)
1816 (0.91-360.79)
11.18 (3.41-36.66)
1437 (622-33.20)
20.06 (6.89-58.46)
5326 (30.72-9233)
105.12 (49.48-223.33)
12.32 (681-22.28)
2,10 (0.98-4.49)
7.45 (4.88-11.37)
3.13 (2.02-4.86)
1826 (225-148.07)
3.03 (2.09-4.40)
450 (1.17-17.37)
14.14 (2.28-87.81)
1131 (3.98-32.16)
430 (1.13-16.45)
15.17 (1.09-210.76)
18.59 (9.95-34.72)
15.14 (11.97-19.16)
58.03 (25.42-13247)
16.35 (2.18-122.73)
459 (0.86-24.38)
14.25 (4.47-45.49)
281 (1.02-7.75)
5.05(0.52-49.26)
29.96 (3.61-248.31)
26.35 (15.79-44.00)
349 (0.69-17.78)
17.54 (0.89-345.88)

2

51.0%
622%
NR
NR
33.4%
44.0%
48.0%
0.0%
0.0%
NR
60.7%
74.9%
0.0%
NR
NR
89.9%
NR
59.8%
36.9%
0.0%
0.0%
0.0%
80.9%
95.9%
15.4%
NR
53.3%
0.0%
0.0%
NR
NR

.minated intravascular coagulation; MODS,

P-
Value

<0.0001
<0.0001
00573
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
00569
<0.0001
<0.0001
0.0065
<0.0001
00288
0.0045
<0.0001
0.033
00428
<0.0001
<0.0001
<0.0001
0.0066
00738
<0.0001
0.0461
0.1638
0.0016
<0.0001
0.1323
0.0597

Number of Number of

studies

12
5

v ow o ow e oo

participants

6,106
1,009
126
253
5,302
503
8,871
5,986
576
462
7,492
3,892
393
518
253
2,145
548
359
359
2,807
2,740
2,937
354
2,457
1,007
3,044
3,297
329
2242
253
172

multiple organ dysfunction syndrome.









OPS/images/crossmark.jpg
(®) Check for updates





OPS/images/logo.jpg
& frontiers | Frontiers in Public Health





