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ABSTRACT 

	Background: Type-2 Diabetes Mellitus (type-2 DM) is one of the
comorbidities in Chronic Obstructive Pulmonary Disease (COPD),
associated with the incidence of respiratory tract infections which is a risk
factor for COPD exacerbations.
Methods: Systematic review include publications from January 1st 2015 to
October 31th 2021, using data base Pubmed and Google Scholar and meta-
analysis conducted to summarize prevalence of COPD exacerbation with
type-2 DM with subgroup analysis base on geographical location, study
design, study period also characteristic population COPD exacerbation with
type-2 DM comorbidities
Result: Seven studies conducted in the meta-analysis. Pooled prevalence
of COPD exacerbations with type-2 DM comorbidity was 34.22% (95%CI:
27.49%-41.28%) and heterogeneity (I2=87.69%, Q=48.75, p=<0.001). Five
studies were based in Europe, one study in Asia and the Americas.
Prevalence of COPD exacerbations with type-2 DM comorbidity based on
WHO region subgroup analysis found European region 34.70% (95%CI:
25.88%-43.96%), America’s region 40.28% (95%CI: 39 .89%-40.79%) and
the Western Pacific region 26.01%(95%CI:0.20;0.32) with statistical
heterogeneity (I2 = 77%, Q=17.63, p=<0.001). Population age of the study
was above 60 years and more males than females (n=30,58.8% vs
n=21,41.1%). Most common other comorbidities of COPD exacerbation
were hypertension, obesity, and coronary heart disease.
Conclusion: Pooled prevalence of COPD exacerbations with comorbid
type-2 DM in this systematic review and meta-analysis was 34.22% (95%
CI: 27.49%-41.28%)
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1. INTRODUCTION 

Chronic Obstructive Pulmonary Disease (COPD) is a common, preventable
and treatable lung disease characterized by airway and / or alveoli
abnormalities. It is usually caused by significant exposure to harmful gases
or particles and is affected by a host of factors, including abnormal lung
development. Serious comorbidities can affect morbidity and mortality.1,2
Exacerbation and comorbidity contribute to the severity of the disease. The
comorbidity that often obtains in COPD patients is cardiovascular disease,
skeletal muscle dysfunction, metabolic syndrome, osteoporosis,
depression, anxiety, lung malignancies.2,35
Exposure to cigarette smoke, harmful gases or particles for a long time
causes complex pathological changes in the airways and lung parenchyma,
resulting in worsening of respiratory function due to inflammation of the
lower airways, fibrosis of the airway walls, smooth muscle hypertrophy,
hyperplasia of goblet cells, hypersecretion of mucus and damage to the lung
parenchyma.1 This process causes a loss of lung elasticity resulting in
persistent airway obstruction. Loss of lung elasticity results in airway collapse earlier during expiration so that lung volume increases and
hyperinflation occurs as well as increased functional residual capacity.
Exposure to cigarette smoke or other harmful substances as mention
above, also causes damage to the ciliary epithelium of the airways, resulting
in impaired mucociliary clearance which results in progressive airway
obstruction. Peripheral pulmonary inflammation can cause spillover of
proinflammatory cytokines such as tumor necrosis factor-α (TNF-α), IL-1β,
and IL-6, which can increase C-reactive protein (CRP) resulting in systemic
inflammation. This proinflammatory cytokine also contributes to type II
diabetes because TNF-α and IL-6 block insulin receptors, causing insulin
[bookmark: _GoBack]resistance and an increased risk of type-2 diabetes [26].
Physical activity in COPD patients is severely restricted compared to
healthy people. COPD patients spend more time on sedentary activities
than their healthy peers.44 Respiratory symptoms in COPD patients are
exacerbated when the patient engages in excessive activity, physical
activity is restricted, and the patient tends to cease activity. Lack of exercise
leads to changes in insulin sensitivity.45,46 45



2. material and methods 

The primary aims of this systematic review and meta-analysis is to determined
the prevalence of COPD exacerbations with comorbid type-2 DM. The
secondary aim was to determine prevalence of COPD exacerbations with
comorbid type-2 DM based on WHO subregion, design study, study period
and patient characteristics. This systematic review protocol using the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) 2020. Assessment of the risk of bias using the Newcastle-Ottawa
Scale (NOS) criteria for a cohort study. Research question of this studi is
using Population in Question, Exposure, Comparator and Outcome (PECO)
methodes. Population is COPD exacerbation, Exposure is type-2 DM, no
comparator and outcome is prevalence of COPD exacerbation with type-2 DM
comorbidity.
Search strategy
Two independent reviewer (AD,NFW) conducted a systematic article search
using a search strategy in data base online Pubmed and Google Scholar by
using a special combination of Medical subject Heading (MeSH Term) and
a series of keywords including COPD, exacerbation, Diabetes mellitus type-
2 and prevalence. MeSH Term will be combined using Boolean logic
Operators : AND and OR.


Eligibility criteria
The study design of a cohort study (retrospective or prospective and both)
published from 2015 to 2021, containing the keywords COPD, exacerbation
and type-2 diabetes mellitus, fully accessible full paper, reports the
prevalence rate of COPD exacerbations with comorbid type-2 diabetes
mellitus. 2. If not listed, available data that allows to calculate the prevalence
rate and the study population is patients with COPD and type-2 DM. Articles
are classified as included and excluded based on the inclusion and
exclusion criteria. Complete manuscripts that have been assessed for
research quality downloaded for further review for meta-analysis according
to PRISMA 2020 is presented in Figure.1.
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Data extraction and synthesis
Screening and data extraction were performed by two independents
reviewers (AD and NFW) and discussed with two others reviewers (MI and
FY) for any disagreements to the consensus. Data extraction using
Microsoft Excel containing general information format (first author, year and
place), total sample (COPD exacerbations and COPD exacerbations with
comorbid type-2 DM), subgroup analysis (study design, study time period
and WHO region) and patient characteristics.
Risk of bias assessment.
Articles categorized as included were included in the review and assessed
for research quality using the New Castle Ottawa Scale (NOS) for cohort
study. A good quality of articles (score 3 or 4 in selection, 2 or 1 in
comparability and 2 or 3 in outcomes) include in this study
New Castle Ottawa Scale (NOS) Quality Assessment Form For Cohort
Studies
Data analysis
Statistical analysis using MetaXL program version 5.3 (Ersatz, EpiGear
International, Sunrise Beach, Australia) was used. A p value less than 0.05
was considered to be statistically significant. Heterogeneit calculated using
the Cochrane Q‐statistic I2. All pooled estimates were provided with 95%
confidence intervals (95% CIs).



3. results and discussion

From a total of 136 articles obtained from online databases, 9 articles were
removed due to duplications and no full paper was available. One hundred
and fifteen articles were excluded because the study design was not a
cohort study, study population was not COPD patients with comorbid type-
2 DM and aim of the research not suitable for this review. Twelve articles were assessed for eligibility and total 7 articles were included in final meta-
analysis.
Study Design, COPD and type-2 DM Characteristic Population
A total of seven articles were systematically reviewed (Papathanissiou,
2021; Lin, 2021; Koskela, 2015; Annavarapu , 2018; Figueira Gonçalves,
2020; Mekov, 2015; and Mekov, 2016). Six of the 7 articles were studies
with a prospective design. Meanwhile, the exacerbation of COPD with
comorbid type-2 DM also varied in each study as many as 14-18442 cases.
Characteristics of COPD exacerbation with comorbid type-2 DM from the
seven studies are shown in Table.1.
[image: ]

Two studies (Lin, 2021 and Mekov,2016), showed COPD exacerbation
patients with comorbid type-2 DM was above the age of 35 years old. Lin
(2021) showed that the average age of COPD exacerbation patients with
comorbid type-2 DM was 71.65 years old (mean SD±9.76). Mekov (2016)
also reported the mean age of the patients was 68 years old. Age
characteristics are shown in Table.2.
[image: ]

Two of the seven studies that showed the sex characteristics of COPD
exacerbation with comorbid type-2 DM. Lin (2015) reported more COPD
exacerbation with comorbid type-2 DM in males than females (n=30, 58.8%
vs. n=21, 41.1%) and Mekov (2016) (n=40, 75.4% vs n=14, 24.5%). Another
study did not show sex characteristics in the population of COPD
exacerbation with comorbid type-2 DM with comorbid type-2 DM (Table.3).
[image: ]

Papathanassiou (2021) reported several other comorbidities in patients with
COPD exacerbation. The most common was hypertension (42.2%, 66/156)
followed by arrhythmia (26.3%,41/156), heart failure (14.1%,22/156) and
cardiovascular disease (1.9%,156). This is in line with what was reported by
Lin (2015), hypertension 22 cases (43.13%,22/196) and chronic heart
disease 20 cases (39.22%,20/196). Mevkov (2015) reported most comorbid
was obesity (58.4%,89/152). While Annavarapu (2018) reported that the
most comorbid was coronary heart disease 42.2% (17056/45722). Other
comorbidities in COPD exacerbation are shown in Table.4.
[image: ]


Prevalence rate
Meta-analysis in the seven studies found that the pooled prevalence of
COPD exacerbations with comorbid type-2 DM was 34.22% (95% CI:
27.49%-41.28%) with statistical heterogeneity (I2 = 87.69 % Q = 48.75, p =
<0.001). The results of the analysis are presented in Table.5 and Figure.2.
[image: ]
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Subgroup analysis
Study period subgroup
The research time period was obtained from the seven studies obtained,
the longest research by Lin et al (±6 years). Furthermore, research by
Annavarapu et al (±5 years) and Koskela et al for ±2 years and Mekov et
al for ±1 year. Meta-analysis of subgroups based on the study period found
the prevalence of COPD exacerbations with comorbid type-2 DM study
period within 5 years was 35.76% (95%CI: 28.86%-42.97% ) and the
prevalence in the study > 5 years was 26.01% (95%CI:20.10%-32.41%).
Subgroup statistical heterogeneity (I2 = 84%, Q = 31.01, p=<0.001). The
results of the analysis and forest plots are presented in Table.6 and Figure
3.
[image: ]
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World Health Organization Region subgroup
According to the World Health Organization (WHO) Region, five of the
seven studies were conducted in Europe (Papathanassiou,
2021;Koskela,2015;Figueira Gonçalves,2020;Mekov,2015 and 2016). The
other two studies were in the Western Pacific region (Lin, 2021) and
America (Annavarapu, 2018). Meta-analysis of subgroups based on WHO
region found the prevalence of COPD exacerbations with comorbid type-2
DM was 34.70% (95%CI: 25.88%-43.96%) in subgroup Europe region,
America subgroup region 40,28%(95%CI: 39.89%-40.79%) and the
Western Pacific subgroup region 26.01%(95%CI:0.20;0.32). The results of
the analysis and forest plots are presented in Figure.4 and Table.7.
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Study Desain subgroup
Six of the seven studies were prospective in design (Papathanassiou, 2021;
Lin,2021; Koskela,2015; Figueira Gonçalves, 2020; Mekov, 2015 and
2016). Study by Annavarapu (2018) with a retrospective research design.


Meta-analysis of subgroups based on study design found that the
prevalence of COPD exacerbations based on subgroup prospective cohort
study design was 32.79% (95% CI: 25.66%-40.30%) and retrospective
cohort subgroup was 40.28% (95% CI: 39.89%-40.79%). Subgroup
statistical heterogeneity (I2 = 76%, Q = 20.63, p=<0.001). The results of the
analysis and forest plots are presented in Figure.5 and Table.8.
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Discussion
As far as the author knows, this study is the first systematic review and
meta-analysis of the prevalence of COPD with type-2 DM comorbidity.
Pooled prevalence of COPD exacerbation with comorbid type-2 DM in this
study was 34.22% (95% CI: 27.49%-41.28%) with statistical heterogeneity
among the seven studies was significant (I2 = 87.69%, Q = 48.75, p =
<0.001). The sample size of COPD exacerbation with comorbid type-2 DM
varied in each study (14 - 18442 cases). 1-7
One of the risk factors for COPD is deficiency️-1 antitrypsin, which causes
an imbalance between proteases and antiproteases, is most commonly
found in Northern Europe and North America.2. This study shwed that the
prevalence of COPD exacerbation with comorbid type-2 DM in the American
region subgroup 40.28%(95%CI:39.89%-40.79%) and the European
subgroup 34.70%(95%CI:25.88%-43.96%) is larger than the Western
Pacific region subgroup26.01%(95%CI:0.20;0.32).1-7
Slightly different from the number of type-2 DM in each regional subgroup.
The report from the International Diabetes Federation (IDF) in 2021, the
number of people with type-2 DM in the WHO Western Pacific region was
205.6 million, which was more than the European region of 61.4 million and
the North America and Caribbean region of 50.5 million.9 The lower
prevalence of COPD and with comorbid type-2 DM in the Western Pacific
region may be due to only one study from the WHO Western Pacific region,
by Lin (2021).2
Prolonged exposure to tobacco smoke, harmful gases or particles can
cause complex pathological changes in the airways and lung parenchyma,
resulting in worsening of respiratory function due to inflammation of the
lower airways, fibrosis of the airway walls, smooth muscle hypertrophy,
goblet cell hyperplasia, mucus hypersecretion and lung parenchymal
damage. Peripheral pulmonary inflammation causes spillover of
proinflammatory cytokines such as TNF-, IL-1β, and IL-6 and CRP into the
systemic circulation. The proinflammatory cytokines TNF-α and IL-6 block insulin receptors, causing insulin resistance and an increased risk of type-2
diabetes.10
The effects of uncontrolled type-2 diabetes also affect lung function. Maan
(2021) reported that uncontrolled diabetes in this case assessed from
HbA1c showed a significant decrease in lung function, vital capacity (VC),
forced expiratory volme in one second (FEV1), forced vital capacity (FVC)
and Peak Expiratory Flow (PEF) 25-75% compared to a non-DM control
group with HbA1C. >8%. However, there was no significant difference in
FEV1/KVP. The DM group with HbA1C levels <8% showed the opposite,
there was no significant difference in lung function (VC, VEP1, FVC and PEF
25-75%) compared to the non-DM control group. But there is a significant
difference in FEV1/VC.11,12
Chronic hyperglycemia causing the formation of glycosylated proteins with
pro-inflammatory effects that cause microvascular disorders resulting in
pulmonary vascular microangiopathy. Increased vascular permeability
causes influx of mononuclear cells, cell proliferation, increased fibrosis with
interstitial thickening which then causes the collapse of the alveolar
space.11,12 Sonoda (2018) showed more features of restrictive lung function
than obstructive in a group of patients with uncontrolled blood sugar levels.13
The prevalence of COPD exacerbations with comorbid type-2 DM in the
study period > 5 years was less than the study period ⩽ 5 years because of
different number of samples, which is sample size in the study > 5 years
was smaller than the study ⩽ 5 years.
The characteristics of the COPD population with comorbid type-2 DM
reported in this study were age, sex and comorbidities other than type-2
DM. The results of a systematic review of two studies reporting age in the
population of COPD exacerbation with type-2 DM comorbidity patients were
found more over 35 years old. The study conducted by Lin (2015) had an
average age was 71.65 years old (mean SD±9.76) and Mekov (2016) also
reported a mean age was 68 years old.2-7
This is in line with Yusuf (2019) which reported that in 65 patients with
COPD exacerbations were over 60 years old (73.8%).14 Pangaribuan
(2020) also reported that the prevalence of type-2 DM in COPD patients
were over 65 years old (27.3%).15
Aging is associated with a progressive decrease in FEV1 of about 20 ml/year
and a decrease in the VEP1/FVC ratio and an increase in residual volume
with constant total lung capacity. These changes in lung function result in
decreased oxygen levels and decreased ability to eliminate carbon dioxide
(CO2) due to decreased chest wall compliance and lung recoil elasticity and
respiratory muscle strength. These changes in lung function with age are similar to those that occur in COPD. Changes in lung physiology with age
are associated with structural changes in the lungs that involve dilatation of
the alveoli, resulting in a decrease in the area available for gas exchange.
However, this alveolar dilatation does not as happens in COPD, because
there is destruction of the alveolar walls.16
Pangaribuan (2020) in their study on COPD outpatients, the highest
incidence of DM was found at the age of 70-79 years. Increasing age causes
uncontrolled hepatic gluconeogenesis, lipid lipogenesis, impaired glycogen
synthesis and decreased tissue glucose uptake. In addition, eldery also
associated with changes in fat distribution resulting in the accumulation of
visceral fat which releases inflammatory cytokines such as leptin and TNF-
⍺ which play a role in resistance.insulin.15,17
In this systematic review, it was found that the proportion of male with
diagnosed COPD exacerbations with comorbid type-2 DM was higher than
female, as reported by Lin (2021) and Mekov (2016) (n=30, 58.8% vs n=21,
41.1% and n =40, 75.4% vs. n=14, 24.5%).2,6 Men with COPD are at higher
risk for developing DM. As reported by Mannino (2008) and Yusuf (2019). It
was found that many patients with exacerbation of COPD were male
(95.4%) than female (4.6%).14,18 COPD affects more male than female,
because more male smoker than female.17,19The risk of diabetes in active
smokers is 30-40% higher than that of nonsmokers. The more number of
cigarettes smoked, the higher the risk of developing diabetes.20
However, in recent years, population of female smokers is more prevalent
so more women are diagnosed with COPD.17 Research conducted by
Hwang at 2008-2010 in Taiwan on 105.825 COPD population, the
prevalence of COPD was higher in women aged 40-49 years old. Men and
women may have different susceptibility to cigarette smoke and pollutants,
which are related by biological and hormonal mechanisms. Estrogen
hormone may influence lung damage in women aged 40-49 year.21
Some of the comorbidities other than type-2 DM in COPD that are widely
reported in this systematic review article are hypertension, obesity, and
coronary heart diseases. The prevalence of comorbidities varied in each
study.2-7
Vanfleteren (2013) in the Netherlands conducted a single-center study and
found 213 COPD patients. 97.7% of all patients had one or more
comorbidities and 53.5% had four or more comorbidities. The most common
comorbidities found were hyperglycemia (54%), followed by atherosclerosis
(53%), hypertension (48%), dyslipidemia (36%) osteoporosis (31%), and
others.22 A recent multi-center national study in Europe (Poland) by
Rubinsztajn (2019) in 444 COPD patients reported that hypertension was
the most comorbid (61.5%).23 A study describing the prevalence of comorbidities in COPD in an Asian population by Park (2015) who
conducted a retrospective cohort study based on the National Health
Database in Korea reported several comorbidities in 2108 COPD patients.
The three most comorbidities were dyslipidemia (72.7%), hypertension
(49.6%), and DM (16.8%).24
Slightly different from the research conducted by Sullivan (2018) who
reported the national and state estimates of COPD comorbidity and
mortality in the United States, the most comorbidities were asthma (46.6%),
depression (44%), cardiovascular disease (20.5%), DM (17.8%) and
coronary heart disease (11.2%). Other comorbidities are depression, kidney
disease, myocardial infarction, stroke and other cardiovascular diseases.25
As previously described, in COPD peripheral lung causes spillover of
proinflammatory cytokines such as TNF-⍺, IL-1β, and IL-6 into systemic
circulation thereby increasing the acute phase protein (CRP) resulting in
systemic inflammation that plays a role in the occurrence of comorbidities
in COPD.10


4. Conclusion

Prevalence of COPD exacerbations with comorbid type 2 diabetes was
34.22%(95%CI:27.49%-41.28%). The prevalence of COPD exacerbations
with comorbid type 2 diabetes is higher in the America population and
Europe than in Asia (Western Pacific) about 40.28%(95%CI:39.89%-
40.79%) vs 34.70%(95%CI:25.88%-43.96%) vs 26.01%(95%CI:0.20;0.32),
higher prevalenceat the age of 68-71 years old and more males than
females Comorbid other than type-2 DM were hypertension, obesity and
coronary heart disease.

DEFINITIONS, ACRONYMS, ABBREVIATIONS

List of Abbrevations
CI : Confidence interval
COPD : Chronic obstructive pulmonary disease
CRP : C-reactive protein
FEV1 : Forced expiratory volme in one second
FVC : Forced vital capacity
HbA1C : Hemoglobin A1C
I2 : Heterogenity
IDF : International diabetes federation
IL-1β : Interleukin 1β
IL-6 : Interleukin-6
NOS : New Castle Ottawa Scale
PECO : Population in question, exposure, comparator dan
outcome
PEF 25-75% : Peak expiratory flow 25-75%
PRISMA 2020 : Preferred Reporting Items for Systematic Reviews
and Meta- Analyses

SD : Standard deviation
TNF-α : Tumor necrosis factor-α
type-2 DM : type-2 diabetes mellitus
VC : Vital capacity
WHO : World Health Organization
 

Consent (where ever applicable)

Not applicable


Ethical approval (where ever applicable)

Not applicable. Ethical eligibility approval for this systematic review and
meta-analysis not required as it uses anonymous data which has already
been published and is available for download.
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Table.2 Age characteristics of COPD exacerbation with comorbid type-2 DM
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Table.3 Sex Characteristics of COPD Exacerbation with Comorbid Type-2
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Table.4. Other Comorbidities of COPD Exacerbation
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4 Amnavarapu2018 18442 Anxiety disordert307(24 6), CVD
1317(24.8), CKD 1405(26.4), CHD
17056(42.2), depressive disorder
6268(23'9), osteoarthts
14592(36 1), arteriosclerosis
6764(16.7),lower respiratory ract
infections 14478(35.8) and other
9939 245)
5 Fiueia Gongalves, 18 Cartiovascular disease ((76.6),
2020 CKD (31.9),liver disease (10.6)
6 Mekov, 2016 53 NA
7 Mekov, 2015 57 Arterial ypertensions4(35.2),
obesity 89(58 4%

CHID: cardiovascular disease, HT- hypertension, CHD: coronary heart
disease, CKD: chronic kidney failure, cerebrovascular disease
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Table.5. Prevalence of COPD Exacerbations with Comorbid Type-2 DM

Sy Frevaence =] Weight (%)
Fapatanassiou, 2021 EE = T
Lin, 2021 2002% 20 10%3241% 1580%
Koskel, 2015 250% 1025547 40% 1040%
Annavarapu. 2018 R 30s0%4073% 1803%
Figueira Gongalvas, 2020 sasm% 3725 7132% 026
Mekov, 2016 P 27.47%4200% 15265
Mevkov, 2015 7s0% 20.05%45.35% 1526%

Fosied PEM 27.40%41.20% 100%

Statstes

Fsquared £ 7886242

Cosanz 4075

chz.p <0001
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Figure.2 Forest Plot Prevalence of COPD Exacerbation with Comorbid
Type-2DM
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Figure.3 Forest Plot Study Period Subgroup
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Table 6. Study period subgroup

"SubgrouD Prevaiencs TERCT Weighi)
Tyears

Papathanassiou, 2021 2170% 15 04%-28 5% 1831
Koskela, 2015 s250% 1828547 40% 1048
Annavarspu, 2018 0% 30s0%4070% 1882
Figueira Gongaivas, 2020 s 37271 a2% o2
Mekov, 2016 PES 2raTRazeen 1526
Mevkov, 2015 750 2008%45.30% 1526
5 yesrs subgroup 570% 28 a207% Bar1
>5years

Lin, 2021 2002% 20 10%3241% e
> 5 years subgroup 2000 20 10%3241% 1588
Fosled. PE 27.4%4120% 10000
Statstos

tsquared s7s0% 7%

Coomrans Q. s074%

chiz.p <0.001
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Figure 4 Forest Plot World Health Organization (WHO) Region subgroup
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Table.7 World Health Organization (WHO) Region Sub subgroup

Subgroup Frevaience wwe Weightt%)
Europe.

Papathanassiou, 2021 2170% 15 04%-28 5% 1831
Koskel, 2015 250% 1025%47.40% 1048
Figueira Gongalvas. 20 Py 3725 7132% 024
Meko. 2016 e87% 27.47%4202% 152
Mevkov, 2015 3750% 20.05%45.35% 152
European subgroup. 2470% 25 s 4308% esse
Amerios

Annavarapu. 2018 a03a% 30s0%4073% a6
Amercan subgrous a028% 30s0%4073% a6
Western Pacific

Ln, 2021 2:02% 20 10%3241% 1588
Westem Pacif susgre 201% 20 10%3241% 1589
Fovied 2% 27.40%41.20% 10000
Statstes

Lsquared s780% ToaTHeI1%

Coemrans @ a07a%

chiz.p <0001
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Figure 5 Forest Plot Study Design Subgroup
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Table 8 Study Design Subgrup

Subgroup Provaice L] Weighi%)
Drospective conort

Papathanassiou, 2021 279%  1564%2864% 1531
Lin, 2021 2602%  2010%3241% 1559
Koskel, 2015 256%  1925%4740% 1046
Figueira Gongalvas, 2020 Sa5Sk  I2TII% 9
Mekov, 2016 MET%  27ATH4264% 1520
Mevkov, 2015 ITs0%  2005%4538% 1624
Subgroup prospective 0TI 2BERA0% 8137
cohort

Retrospective cohort

Annavarapu, 2018 0% 960%4079% 1863
Subgroup retrospective: 4028%  969%4079% 1863
cohort

Pooled 2% 274%4128% 10000
Stistics

Fsquared sTeo%  ToaT%9341%

Coctran's @ 4874%

ch2.p <0001





