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Abstract

AIM: To investigate if there is an association between hepatitis B virus (HBV) or hepatitis C virus (HCV) infection and the risk of pancreatic cancer.

METHODS: All relevant studies published before 11 October, 2012 were identified by a systematic search of MEDLINE, EMBASE, BIOSIS Previews and the Cochrane Library databases and with cross-referencing. The observational studies that reported relative risk or odds ratio (OR) estimates with 95% confidence intervals (CIs) for the association between HBV or HCV and pancreatic cancer were included. A random-effects model was used to summarize meta-analytic estimates. The Newcastle-Ottawa quality assessment scale was applied to assess the quality of the methodology in the included studies.

RESULTS: A total of 8 eligible studies were used for meta-analysis. Overall, chronic hepatitis B and inactive hepatitis B surface antigen (HBsAg) carrier state (HBsAg positive) had a significantly increased risk of pancreatic cancer with OR of 1.20 (95%CI: 1.01-1.39), especially in the Chinese population (OR 1.30, 95%CI: 1.05-1.56). Past exposure to HBV (possible occult HBV infection) had an increased OR of pancreatic cancer risk (OR 1.24, 95%CI: 1.05-1.42), especially among those patients without natural immunity [anti hepatitis B core (HBc) positive/hepatitis B surface antibody (anti HBs) negative], with OR of 1.67 (95%CI: 1.13-2.22). However, past exposure to HBV with natural immunity (anti HBc positive/anti HBs positive) had no association with pancreatic cancer development, with OR 0.98 (95%CI: 0.80-1.16), nor did the HBV active replication (hepatitis B e antigen positive status), with OR 0.98 (95%CI: 0.27-1.68). The risk of pancreatic cancer among anti-HBs positive patients was significantly lower than among anti-HBs negative patients (OR 0.54, 95%CI: 0.46-0.62). Past exposure to HCV also resulted in an increased risk of pancreatic cancer (OR 1.26, 95%CI: 1.03-1.50). Significant between-study heterogeneity was observed. Evidence of publication bias for HBV/HCV infection-pancreatic cancer association was not found.

CONCLUSION: This analysis suggests that chronic HBV and HCV infection increase pancreatic cancer risk. Our findings underscore the need for more studies to confirm this potential relationship.

© 2013 Baishideng. All rights reserved.  
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Core tip: Based on the meta-analysis, we identified that chronic hepatitis B virus (HBV) or hepatitis C virus (HCV) infection is associated with pancreatic cancer, especially among Chinese population. Patients with past exposure to HBV/HCV should be screened for hepatocellular carcinoma and other malignancies, especially pancreatic cancer. 
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INTRODUTION

Pancreatic cancer is one of the most lethal and devastating human malignancies and the fourth leading cause of cancer-related fatality worldwide. Because of absence of early symptoms, lack of sensitive and specific tests to screen the cancer in the initial phases, limited therapeutic options and rapid progression nearly all patients die of the disease within one year of diagnosis with the overall 5-year survival rate being less than 5%[1]. Therefore, it is crucial to identify the intrinsic genes as well as other risk factors, that may influence the progression of the cancer, and to develop more accurate screening programs for early monitoring and intervention strategies. Although several risk factors associated with pancreatic cancer have been explored, the causative factors for pancreatic cancer are far from being understood, one of which is chronic hepatitis infection[2,3].

The prevalence of hepatitis B virus (HBV) and hepatitis C virus (HCV) infection varies worldwide, ranging from less than 0.5% in western countries to 7% and 25% in East Asian and African countries[4,5]. Infection with HBV is a huge global public health concern, especially in China. According to the World Health Organization, there are 2 billion people infected with HBV globally, with China accounting for 65% of the HBV infective public health burden of the world[6]. Hepatitis B/C viruses have been detected not only in hepatotropic tissue but also in extrahepatic sites such as the pancreas[7,8]. Several studies reported conflicting results regarding the association between HBV infection and the risk of subsequent pancreatic cancer. Studies by Berrington de Gonzalez et al[9] and Hong et al[10] found no relationship between chronic infection with HBV and the development of pancreatic cancer, while several published studies found an association between evidence of HBV infection and incidence of pancreatic cancer, not only in countries with a lower prevalence of HBV infection such as the United States but also in countries with a higher number of HBV infections such as China[11,12]. Meanwhile, little is known about the association between the presence of HCV infection and the risk of pancreatic cancer[3].

The purpose of the present study is to summarize all available evidence of observational studies in order to better define the effect of HBV and HCV infection on the risk of pancreatic cancer in patients following the meta-analysis of observational studies in epidemiology guidelines.

MATERIALS AND METHODS 

Data sources and searches

A comprehensive literature search was carried out on observational studies and trials, and no language or time restriction was applied. All literature from January 1, 1980 to October 18, 2012 was searched using the following databases: Pubmed, ISI web of Science, Embase and Cochrane library. The following main keywords or corresponding MeSH terms were used: hepatitis, virus, viral, pancreas, cancer OR adenocarcinoma OR neoplasm OR tumor. A manual search was also performed for references cited in the selected articles.

Study selection

Studies were included in the meta-analysis if (1) they were the principal published reports of original data from case-control or cohort studies; (2) they were independent from other studies to avoid giving double weight to estimate the same study; (3) the exposure of interest was a history of HBV/HCV infection; (4) the outcome of interest was pancreatic cancer incidence or mortality; and (5) they had sufficient information to allow adequate estimation of odds ratio (OR) or relative risk (RR) and 95% confidential intervals (95%CI) to estimate cancer risk under HBV/HCV exposure. Two authors (Fu JJ and Xu JH) independently evaluated all of the studies retrieved from database, then compared their results. Any disagreements were resolved by consensus. 

Data extraction 

The following data were extracted from each study: authors, publication year, study design, country of origin, sample size, measure of outcome, duration of follow-up, marker of hepatitis serostatus, covariates adjusted for in the analysis, and the effect estimates with corresponding 95%CIs.

Quality evaluation

The Newcastle-Ottawa quality assessment scale (NOS)[13] was applied to assess the quality of the methodology in the included studies. A star system was used to judge the data according to the selection populations, comparability of groups and exposure/outcome of interest. The NOS scale consists of eight questions with nine possible points. The assessment score ranged from 0 to 9. Studies with a total score of 6 or lower indicated low quality while study scores of 7 or higher were considered to be of high quality. Two reviewers (Xu JH and Fu JJ) independently evaluated and cross-checked the qualities of the included studies.

Statistical analysis

Statistical analyses were completed with STATA version 10.0 (STATA, College Station, TX, United States). Summary odd ratio estimates with the corresponding 95%CIs were combined and weighted to produce pooled ORs with the use of a random-effects model, which considers both within- and between-study variations[14]. Q and I2 statistics were both examined to investigate the source of heterogeneity across studies. I2 values of 25, 50 and 75% were assigned to low, moderate, and high heterogeneities, respectively[15]. The Begg’s adjusted rank correlation test and the Egger’s regression test (significant at P < 0.1) were performed to test for evidence of publication bias[16].

RESULTS

Description of the studies
The participant flow diagram for the study inclusion in the meta-analysis is shown in Figure 1. A total of 8 articles were retrieved and checked for relevance in terms of infectious status, population studied, and reporting of pancreatic cancer risk data[2,3,9-12,17,18]. Seven of other articles were not included in the meta-analysis for the following reasons: (1) two referred to the same cohort[19,20]; (2) two were editorials responding to originated studies[21,22]; (3) one reported HCV infection and pancreatic cancer incidence in the abstract but no OR (95%CI) information was found[23]; and (4) two studies were manual search cited in the selected articles, but did not meet our inclusion criteria after reading the text[24,25].

The main characteristics of the 8 studies pooled in the present analysis are reported in Table 1. All studies except one prospective study were retrospective. Five studies were case-control, and three were cohort studies conducted between 1988 and 2010 and published between 2008 and 2012.   These studies included a total of 744120 investigated patients and 3758 cases of pancreatic cancer events. Four studies were conducted in China, two in South Korea and two in the United States.

Quantitative data synthesis

Hepatitis B surface antigen (HBsAg) was seropositive in 4492 patients across all of the groups. Meta-analysis of 6 studies in a random-effects model found that compared to individuals without a history of chronic hepatitis B, those with chronic hepatitis B and in inactive HBsAg carrier state (HBsAg positive) had a 20% greater risk of pancreatic cancer (OR, 95% CI, 1.20, 1.01-1.39), with moderate heterogeneity among studies (test for heterogeneity I2 = 29.6%, P = 0.213). To further evaluate the HBsAg carrier state associated with pancreatic cancer in the Chinese population, a subgroup type was used   to analyze the data. As shown in Figure 2, 4 studies conducted in the Chinese population revealed that the odds ratio of pancreatic cancer for HBsAg positivity was 1.30 (95%CI: 1.05-1.56). Moderate heterogeneity (I2 = 40.2%, P = 0.171) was seen across studies. 

Prior infection with hepatitis B, as determined by the presence of anti hepatitis B core (HBc), resulted in a significantly increased risk of pancreatic cancer showing OR of 1.24 (95%CI: 1.05-1.42) (I2 = 71.4%, Pheterogeneity = 0.015) which is summarized in Figure 3. Furthermore, an increased risk of pancreatic cancer was observed for hepatitis B surface antibody (anti HBs)- seronegative/anti-HBc-seropositive carriers who were previously exposed to HBV without natural immunity, with OR of 1.67 (95%CI: 1.13-2.22) (I2 = 0.0%, Pheterogeneity = 0.329), but not for past exposure to HBV carriers with natural immunity (anti-HBs-seropositive/anti-HBc-seropositive), with OR of 0.98 (95%CI: 0.80-1.16) (I2 = 82.3%, Pheterogeneity = 0.003).

We observed non significant positive associations between markers of active viral replication and pancreatic cancer risk, as illustrated in Figure 4. The risk of developing pancreatic cancer was 0.98 (95%CI: 0.27-1.68) (I2 = 0.0%, Pheterogeneity = 0.399) for HBsAg-seropositive/hepatitis B e antigen (HBeAg)- seropositive subjects compared with that of HBsAg-seronegative subjects while a significant positive association between the protective markers of hepatitis B virus, anti-HBs and pancreatic cancer risk was found for studies conducted in the pooled analysis with OR of 0.54 (95%CI: 0.46-0.62) (I2 = 92.7%, Pheterogeneity = 0.000).

As summarized in Figure 5, the incidence of pancreatic cancer risks were also significantly increased in previously HCV infected population, with OR of 1.26 (95%CI: 1.03-1.50) (I2= 0.0%, Pheterogeneity = 0.949). 

We also carried out stratified analyses to assess the impact of confounding factors of the relative risks in the chronic carriers of HBV subgroup. As shown in Table 3, when we restricted the meta-analysis to those studies adjusted for smoking, the association between chronic HBV infection and pancreatic cancer risk was positive, the pooled OR was 1.32 (95%CI: 1.08-1.56). No positive association between chronic HBV infection and pancreatic cancer risk was found in the studies that were not adjusted for smoking, the pooled OR was 0.99 (95%CI: 0.68-1.30). In the stratified analysis, the association between chronic HBV infection and pancreatic cancer risk was also similar between the studies that were adjusted for alcohol drinking (the pooled OR, 1.51, 95%CI: 1.17-1.85) and those that were not adjusted for alcohol drinking (the pooled OR, 1.05, 95%CI: 0.83-1.28). Meanwhile, there was no positive association between chronic HBV infection and pancreatic cancer risk in the studies adjusted for diabetes (the pooled OR, 1.25, 95%CI: 0.95-1.55), neither was in the studies that were adjusted for diabetes (the pooled OR, 1.24, 95%CI: 0.50-1.98).
Publication bias
No publication bias was apparent following an assessment by funnel plot (Figure 6, Begg’s test P = 0.711, Egger’s test P = 0.868).

DISCUSSION

This is the first comprehensive meta-analysis of observational study on the association between chronic hepatitis viral infection and pancreatic cancer risk. We found that HBV and HCV infection are associated with 20% and 23% higher risk of pancreatic cancer, respectively. Our results reveal that prior infection with hepatitis B, especially in those without natural immunity would significantly increase the risk of pancreatic cancer. However, active hepatitis B viral replication does not increase the pancreatic cancer incidence. These observations provide evidence supporting the importance role of chronic HBV and HCV infection in the development of pancreatic cancer. In light of the fact that pancreatic cancer is a highly fatal tumor with a 5-year survival rate of less than 5% and that the number of people with HBV is 2 billion[6,26], our findings have substantial clinical and public significance on a global scale. It points to the need for further investigation on the etiological causes involved in human pancreatic carcinogenesis, the recognition of pancreatic damage mechanisms caused by chronic hepatic viral infection, and for long-term, large scale clinical studies to confirm this clinical association. 

If the positive association between the chronic or inactive hepatitis B or C virus carriers and the development of pancreatic cancer is a true, what mechanism could explain such a link? From the anatomical point of view, the proximity of the liver to the pancreas, as well as the sharing of the two organs blood vessels and ducts may make the pancreas a potential reservoir of hepatitis viruses. Hepatitis B or C virus may travel through the blood stream and be deposited in non-liver tissue[27,28]. In fact, by means of situ hybridization and immunohistochemistry techniques, the serological markers of present or past HBV infection, HBsAg was detected in chronic inflammatory pancreatic acinar cells and in the pancreatic duct epithelia with pancreatic adenocarcinoma[29]. The same was true with HCV antigen, which was also found in pancreatic acinarcells[30]. These findings demonstrated the possibility of HBV infection and evidence of a chronic inflammatory reaction in non-hepatic tissues. 

HBV and HCV replication intermediates in pancreatic cells support the assumption that the permissiveness of these extrahepatic cells for viral replication might also induce the chronic inflammatory response, and thus eventually promoting tumor development. Anti-HBc-positive status, the serobiological marker of past exposure to HBV had an increased risk of developing pancreatic cancer. The observation provides some biological plausibility to the idea that long-lasting persistence of viral infection could indeed replicate in the pancreas. In fact, hepatitis B and C viruses are oncogenic viruses, and both are able to integrate the viral RNA or DNA into the genome of the infected cells[31,32]. DNA integration may play a key role in the regulation of the cell cycle, inducing carcinogenesis associated with HBV infection[33].

The third reason why our finding of a relationship between HBV infection and pancreatic cancer incidence may not be surprising is that the presence of HBV infection protection marker, seroconversion from HBsAg to anti-HBs, which is considered a sign of disease protection, leads to a significantly decreased risk of pancreatic cancer showing an OR of 0.54 in the pooled studies.

   As with all meta-analyses of observational studies, our findings might have some limitations. First, because five of eight studies used a case-control design[10-12,17,18], the findings provided by this meta-analysis should be viewed with caution since more recall and selection bias might be seen in case-control studies. In addition, all the case-control studies were hospital-based and therefore may not fully represent the general population of pancreatic cancer patients, thereby introducing potential for selection bias into our meta-analysis.

Second, when investigating the association between hepatic virus infection and the risk of pancreatic cancer, the potential residual confounding and the allocation bias, with hepatic virus infection being at different stage and baseline risk of pancreatic cancer than comparators would affect the results. For example, it is difficult to understand the biological explanation for finding the cancer risk in subjects with chronic infection and not in those with current and active replication of the virus as shown by a positive HBeAg. The progression from active hepatitis virus infection to chronic inflammatory response targeted to pancreatic carcinogenesis is still unknown, for there is a lack of such data[34]. This incomplete information on hepatitis B/C viruses in the pathogenesis of progressive stages limit our knowledge on the true relationship of these oncogenic viruses with pancreatic cancer development. Although an increased risk of pancreatic cancer was observed for anti-HBs-seronegative/anti-HBc-seropositive carriers who were previously exposed to HBV without natural immunity, it is very difficult to interpret a pooled analysis of only 2 studies. Another issue is that none of the studies directly tested for the presence of markers of hepatitis virus infection in the pancreatic tissue. Therefore a correlation between the level of the markers of HBV/HCV infection in peripheral blood and that in pancreatic tissue could not established, which would throw some doubt into the reliability of the summary of relative risks. More research is necessary to assess a dose-response association to examine the influence of viral load on the progression of pancreatic cancer to support biological plausibility.

Third, possible confounding factors and biases that may not have been fully adjusted for in this study exist.   In fact, risk factors such as cigarette smoking, alcohol intake and diabetes, all of which could increase risk of pancreatic cancer associated with a history of chronic hepatitis viruses infection. Only 4[2,10-12], 3[2,11], 4[10-12,17] studies provided risk estimated adjusting for smoking, alcohol intake, and diabetes, respectively. The positive association between chronic HBV infection and pancreatic cancer risk was found after adjustment by smoking and alcohol drinking, but no positive correlation was maintained after adjustment by diabetes, suggesting that residual confounding by diabetes modified the association between chronic HBV infection and pancreatic cancer risk.

Finally, it is also important to realize that there is still a significant heterogeneity observed across studies, mostly due to the diversity of the study designs and the varying incidence of pancreatic cancer and HBV/HCV infection rates may vary from continent to continent.

Even with these limitations, our meta-analysis supports the hypothesis that chronic HBV and HCV infection may significantly increase pancreatic cancer risk. The findings of this study raise the question of whether the early detection and provision of aggressive antiviral treatment for chronic hepatitis virus infection could prevent the development of pancreatic cancer, and whether patients with past exposure to HBV/HCV should be screened for malignancies other than HCC particularly in patients at high risk of HBV/HCV infection.

In conclusion, our meta-analysis favors the association between HBV/HCV infection and pancreatic cancer risk. However, observational studies were moderately heterogeneous and biased. Additional long-term prospective evidence for HBV/HCV infection among higher risk of pancreatic disease patients should be monitored and new evaluations on the effects of early intervention including HBV/HCV treatment, especially in occult HBV infection (anti-HBc-seropositive status), on the molecular carcinogenesis of pancreatic cancer are warranted. 

COMMENTS

Background

Data from epidemiological studies related to the association of hepatitis B virus (HBV) and hepatitis C virus (HCV) and pancreatic cancer risk are inconsistent, with some studies supporting the excess pancreatic cancer with HBV/HCV infection compared to non-infected controls, and some studies showing differently. The aim of this meta-analysis was to clarify the association of chronic hepatitis viruses with the risk of pancreatic cancer.

Research frontiers

To date, several studies have assessed the association between the chronic hepatitis B/C virus and pancreatic cancer risk in different ethics; however, the results are inconsistent and inconclusive. No quantitative summary of the evidence has ever been performed.

Innovations and breakthroughs

Based on the meta-analysis, we identified that chronic HBV and HCV infection is associated with pancreatic cancer, especially among Chinese population. Early intervention of HBV and HCV infection might decrease pancreatic cancer incidence. 

Applications

The results support the hypothesis that chronic HBV/HCV infection significantly increases pancreatic cancer risk. Findings of this analysis are comparable with previous studies, and long-term prospective studies. Patients with past exposure to HBV/HCV should be screened for hepatocellular carcinoma and other malignancies, especially pancreatic cancer.

Terminology

Anti-hepatitis B core antigen (HBc)+/anti-hepatitis B surface antigen (HBs)± are serum biomarkers of possible occult HBV infection. Anti-HBc+/anti-HBs+ is the status of past exposure to HBV with evidence of HBV immunity or recovery, but possibly harboring persistent HBV infection. Anti-HBc+/ anti-HBs- is the status of past exposure to HBV without natural immunity.

Peer review

The meta-analysis was aimed at assessing the association between HBV/HCV chronic infection and risk of pancreatic cancer. This is an appealing issue, leading to interesting results.
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Figure 1 Flowchart of selection of studies for inclusion in meta-analysis.
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Figure 2 Forest plots of risk of pancreatic cancer. A: Associated with chronic hepatitis B (HBsAg carrier state) around the world and Chinese population; B: Associated with anti-HBc status; C: Associated with active HBV viral replication and anti-HBs status; D: Associated with hepatitis C virus infection.
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Figure 3 Begg’s funnel plot with 95% confidence limits to detect publication bias. Each point represents a separate study for the indicated association.

Table 1 Characteristics of studies included in the meta-analysis

	Authors
	Population
	Study design
	Country
	Ethnicity
	Case (n)
	No. of control
	Confirmation of

HBV/HCV
	Confirmation of PC
	Matching criteria

	Berrington de Gonalez et al[9]
	Population-based
	Cohort
	South Korea
	Asian
	2194
	628978
	HBsAg
	clinic diagnosed
	Age, sex

	Hong 

et al[10]
	Hospital-based
	CC
	South Korea
	Asian
	506
	1008
	Anti-HCV, Anti-HBs, HBsAg
	histologically confirmed
	Age, sex

	Hassan et al[11]
	Hospital-based
	CC
	United States
	White
	476
	879
	Anti-HCV,Anti-HBs,

Anti-HBc
	pathologically confirmed
	Age, sex, race

	El-Serag et al[3]
	Population-based
	Cohort
	United States
	Asian
	140
	477
	Anti-HCV, HBV
	ICD-9
	Age, sex

	Iloeje 

et al[2]
	Population-based
	Cohort
	Taiwan
	Asian
	48
	22471
	HBsAg, HBV DNA
	pathologically confirmed
	Age, sex,

Smoking, alcohol

	Wang

 et al[18]
	Hospital-based
	CC
	China
	Asian
	645
	711
	HBsAg, Anti-HBs,

Anti-HBc
	pathologically confirmed
	Age, sex

	Zhu 

et al[17]
	Hospital-based
	CC
	China
	Asian
	80
	77
	HBsAg, Anti-HCV,

Anti-HBc
	pathologically confirmed
	Age, sex

	Ben 

et al[12]
	Hospital-based
	CC
	China
	Asian
	943
	1128
	HBsAg, Anti-HBs,

Anti-HBc
	pathologically confirmed
	Age, sex, smoking, DM, BMI


CC: Case-control study; HBV: Hepatitis B virus; HCV: Hepatitis C virus; HBsAg: Hepatitis B surface antigen; Anti-HBs: Anti-hepatitis B surface antigen; Anti-HBc: Anti-hepatitis B core antigen; Anti-HCV: Anti-hepatitis C virus; ICD-9: International Classification of Diseases, Ninth Revision; DM: Diabetes mellitus; BMI: Body mass index.

Table 2 Assessment of study quality

	Study
	Quality indicators from NOS
	Score

	
	Selection
	Comparability
	Exposure/

outcome
	

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	

	Hong et al[10]
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	No
	6

	Hassan et al[11]
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	7

	Wang et al[18]
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	7

	Zhu et al[17]
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	7

	Ben et al[12]
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	7

	Berrington de Gonalez et al[9]
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	No
	No
	6

	El-Serag et al[3]
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	8

	Iloeje et al[2]
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	9


NOS: Newcastle-Ottawa quality assessment Scale. For case-control studies, 1 represents cases with independent validation; 2 cases are consecutive or representative; 3 controls are community; 4 controls have no history of pancreatic cancer; 5 study controls are comparable for age and sex; 6 study controls for any additional factor(s); 7 cases and controls have the same method of ascertainment; 9 cases and controls have complete follow-up. For cohort studies, 1 indicates the exposed cohort study representative of the population; 2 the non exposed cohort drawn from the same population; 3 the exposure ascertainment are from secure record or structured interview; 4 the pancreatic cancer was not present at start of study; 5 cohorts are comparable for age and sex; 6 cohorts are comparable for any additional factor(s); 7 assessment of pancreatic cancer is from secure record; 8 follow-up long enough for pancreatic cancer to occur; 9 complete follow-up.

Table 3 Stratified analysis of pancreatic cancer risk by adjusted covariates
	Stratifying variables
	Studies (n)
	OR (95%CI)
	Tests for heterogeneity

	
	
	
	χ2
	P
	I2

	Adjusted for smoking
	
	
	
	
	

	Yes
	4
	1.32 (1.08-1.56)
	4.14
	0.246
	27.6%

	No
	2
	0.99 (0.68-1.30)
	0.18
	0.670
	0.0%

	Adjusted for drinking
	
	
	
	
	

	Yes
	3
	1.51 (1.17-1.85)
	1.70
	0.428
	0.0%

	No
	3
	1.05 (0.83-1.28)
	0.53
	0.766
	0.0%

	Adjusted for diabetes
	
	
	
	
	

	Yes
	4
	1.25 (0.95-1.55)
	5.22
	0.156
	42.5%

	No
	2
	1.24 (0.50-1.98)
	1.54
	0.214
	35.2%


