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Introduction  

Diabetes mellitus is one of the metabolic 

disorders characterized by increased blood 

glucose level. The global diabetes prevalence in 

adults aged 20ɀ79 is estimated to be 8.8% 

(uncertainty interval:  7.2ɀ11.3%). People with  

diabetes have a higher risk of morbidity  and 

mortality  compared with  the general population 

[1, 2]. These patients have impaired phagocytosis 

regarding neutrophils, macrophages and 

monocytes, neutrophil  chemotaxis,  bactericidal 

activity, and innate cellȤmediated immunity  [3] . 

Diabetes and hyperglycemia are reported to 

exacerbate inflammation by increasing the 

release of tumor necrosis factor ɻ ɉ4.&ɻɊ and 

Interleukin -10.  Moreover, diabetes may lead to 

lung dysfunctions, such as decreased forced 

expiratory volume and forced vital  capacity  
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[4-7]. Diabetes has been reported to increase the 

risk of complications in severe acute respiratory  

syndrome (SARS), H1N1 ÉÎǨÕÅÎÚÁ virus 

infection, and Middle East respiratory  syndrome 

(MERS) [8-11].  

Kidney damage involves a wide range of 

specific and non-specific clinical abnormalities, 

which may lead to impaired kidney function [5] . 

CKD is defined by established histological 

damage or a suboptimal (<60 mL/min/1.73  ά ) 

glomerular filtration  rate (GFR) persisting for at 

least 3 months [12] . In 2017, CKD caused 1.2 

million  deaths and was the 12th leading cause 

of death worldwide.  In addition, 7.6% of all 

cardiovascular disease (CVD) deaths (1.4 

million)  could be due to impaired kidney 

function. Together, deaths attributed  to CKD 

,which accounted for 4.6% of all causes of 

mortality  [13] .  

Major causes of death in patients with  end 

stage renal disease (ESRD are cardiovascular 

disease and infections. They account for up to 

70% of all deaths in this group. It  seems that the 

high susceptibility to infections is partly  due to 

uremia, old age, comorbidities, and impaired 

immunity  [14] . 

Alpha Covid-19 variant is caused by severe 

acute respiratory  syndrome coronavirus 2 

(SARS-CoV-2). It  affects the respiratory  tract 

whose severity varies from asymptomatic or 

mild to severe disease. Although the current 

estimate of mortality  rate of Alpha variant is < 

5%, up to 15ɀ18% of patients may get the 

severe illness, some of whom requiring  

intensive care unit  (ICU) admission and 

mechanical ventilation. Old age and several 

comorbidities such as diabetes, hypertension, 

cardiovascular disease, and cancer are 

associated with  poor prognoses [15, 16]. Some 

meta-analyses have reported that the mortality  

rate varies from 9.8% to 31.4% [17-19]. 

Another systematic review has reported that 

the mortality  in general population was 5% 

[20] ; however, there are limited  reports in this 

regard. 

The presence of comorbidities and impaired 

immunity  in patients with  diabetes and CKD are 

associated with  poor outcome and high 

mortality . This is while the mortality  reports of 

Alpha variant in patients with  diabetes or CKD 

are controversial [21-24]. The aim of this study 

is to estimate the mortality  rate of Alpha Covid-

19 variant in patients with  diabetes or CKD.   

Methods 

Protocol  

The authors conducted the preferred 

reporting  items for systematic reviews and 

meta-analyses (PRISMA) statement used in a 

previous study [25] .  

Eligibility  criteria  

In the current study, the researchers used 

studies which included people infected with  

coronavirus 2 (SARS-CoV-2). They had also 

been diagnosed with  diabetes or CKD. No 

specific attention was paid to age, sex, and 

ethnicity. Death was the only clinical outcome. 

The studies were included for their  design or 

publication date. The fatality  rate was 

calculated as the number of deaths from Covid-

19 was divided by all infected patients with  

diabetes or CKD.  

Information  sources 

4ÈÅ ÁÕÔÈÏÒÓ ÓÅÁÒÃÈÅÄ 0ÕÂ-ÅÄȟ 3ÃÏÐÕÓ ÁÎÄ 

Embase ÄÁÔÁÂÁÓÅÓ ÔÏ ÆÉÎÄ ÒÅÌÅÖÁÎÔ ÐÁÐÅÒÓȢ 

&ÕÒÔÈÅÒÍÏÒÅȟ ÔÈÅ ÒÅÆÅÒÅÎÃÅÓ ÏÆ ÔÈÅ ÓÅÌÅÃÔÅÄ 

ÁÒÔÉÃÌÅÓ ×ÅÒÅ ÓÃÒÅÅÎÅÄ ÔÏ ÆÉÎÄ ÏÔÈÅÒ ÒÅÌÅÖÁÎÔ 

ÓÔÕÄÉÅÓȢ  

Search 

For over six months (December 2019 to mid-

May 2020), the researchers conducted a 

comprehensive systematic literature  search to 

identify  eligible articles. The search terms 

including MeSH terms and text words were as 

follows: 

CovidȤ19, SARS-CoV-2, diabetes, diabetes 

mellitus, T2DM, kidney diseases, nephritis  or 

proteinuria, and mortality,  fatality or death. The 

https://www.sciencedirect.com/topics/medicine-and-dentistry/uremia
https://www.ncbi.nlm.nih.gov/mesh/68003920
https://www.ncbi.nlm.nih.gov/mesh/68003920
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search strategies are detailed in supplementary 

Table1. 

Study selection  

All records were imported into Endnote 

software Ά (version X8.1, Clarivate Analytics, 

Philadelphia, PA, USA).  The duplicate papers 

were excluded. There authors also excluded 

conference papers, editorial s, letters to the 

editor, and commentary articles. Data 

extraction and evaluation of literature  were 

conducted independently by two groups of 

investigators, each consisting of two individuals. 

The controversial papers were discussed by the 

groups, and disagreements were resolved. 

Data items  

Microsoft Excel program was used to tabulate 

the study population data for each paper. The 

data included: first  author, study type, year, 

country, number of patients with  diabetes or 

CKD infected with  Alpha variant, treatment, age, 

gender, hospitalization days, comorbidities, 

death, mortality,  sever cases, and the 

methodological index for non-randomized 

studies scores (MINORS).   

For the studies conducted on patients with  

diabetes, the researchers extracted the blood 

glucose level and Hb! . For studies on patients 

with  CKD, the authors extracted surgery dates 

and other major details, CKD stage, blood urea 

nitrogen (BUN), creatinine, and estimated GFR 

(eGFR). The mortality  rate was calculated as the 

percentage of patients who died and had Alpha 

variant, diabetes, or CKD. 

Risk of bias in  individual  studies  

The risk of bias in studies was assessed using 

MINORS checklist [26] . This tool is a valid 

method for assessment of the quality of non-

randomized studies, whether they were 

comparative or non-comparative. This method 

also involves eight items for non-comparative 

studies. The score of each item ranged between 

zero and two (low to high quality), with  a total 

score of 16 points. Two authors independently 

reviewed the eligible paper and scored them. 

Any disagreement over the scoring was 

resolved by discussing the issue with  the second 

and the third  author. 

Summary  measures  

To estimate the pooled mortality  rate, the 

authors performed metaȤanalysis, using R 

version 3.2.3. software. The mortality  rate was 

determined for patients with  Alpha variant, in 

two separate groups of diabetes and CKD.  The 

random-effects model was used to calculate the 

pooled estimates. The heterogeneity among the 

studies was examined using I2 index. Values of 

0%, 25%, 50%, and 75% represented no, low, 

moderate, and high heterogeneity, respectively 

[27] . If a statistical heterogeneity was observed 

among studies, a subgroup analysis was 

conducted to determine the source of 

heterogeneity. Publication bias was determined 

by the funnel plot and EggerȭÓ test [28] . The 

statistical significance was set at P<0.05. 

Additional  analyses 

Since inadequate sample size is an important  

issue in cross-sectional studies, the researchers 

conducted subgroup analyses based on the 

sample size. It  was hypothesized that studies 

with  a higher sample size had a higher validity  

to estimate the fatality  rate, compared with  the 

ones with  a small sample size. Therefore, for the 

subgroup analysis, the researchers used the 

median sample sizes of all included studies to 

categorize them into two groups. Accordingly, 

the pooled fatality  rate was estimated for each 

sub-group (studies with  І the median sample 

sizes of all studies vs. studies with  < the median 

sample sizes).  

Results 

Study selection  

Based on the search strategy, the authors 

identified  a total of 228 articles for diabetes and 

146 records for CKD. After eliminating the 

duplicate records through the EndNote 

software, 186 and 108 records remained in the 

diabetes and CKD groups, respectively. Two 

investigators [FR (Fatemeh Rajati) and FGv 
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(Farnia Ghanbarveisi)] screened both records 

(including patients with  diabetes and patients 

with  CKD) through EndNote software, 

independently. After discussing some 

disagreements, the authors selected 22 studies 

[20-24, 29-44] with  5629 diabetes cases from 

the diabetes file, and 10 studies [3, 23, 24, 36, 

42, 45-49] were included with  148 cases of CKD 

.  

From the selected articles, we assigned 69 

and 61 papers to screen the title  and abstracts 

for diabetes and CKD, respectively. Upon this 

step, 50 and 52 papers were excluded (Fig 1) 

from the diabetes and CKD studies, respectively.  

In the diabetes group, the ÐÁÔÉÅÎÔÓȭ age ranged 

as follows: in eight studies the patients aged 50-

60 years old; in 12 studies they aged 60-70 

years old; and in one study, they aged 70-80 

years old. Among the CKD studies, patients in 

one study aged 40-50 years old; in five studies, 

they aged between 50-60 years old; and in four 

studies, they aged 60-70 years old. 

Details of the paper selection process are 

shown in Fig 1. 

Lastly, three articles were added to the 

diabetes group and one to the kidney group 

during the review of the references. At the 

completion of the selection process, in the meta-

analysis, 22 and 10 articles were respectively 

assigned to diabetes and CKD, respectively. 

Study characteristics  

The characteristics and the data extracted 

from the selected articles in each group are 

shown in the Tables 1 and 2, for diabetes and 

CKD, respectively.  

Regional distribution  of studies according to 

WHO regions is provided in Table 3. The study 

designs included in the present study are shown 

in Table 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  1. Flow chart of the study selection process: (DM) and (CKD) 
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Table 1.  Characteristics of Included Studies (Diabetes) 
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Table 2. Characteristics of Included Studies (CKD) 
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. . 

Patient 1:          

3 of 
patients: 
4-5 

kidney 
transplant 
recipients 

3 
(42.85) 

6 
(85.71) 

yes 57.14% 
54 

(range 
45-69) 

4 4 England 9.9. Editorial: special report 
Banerjee D 
]98[  

3 
(15–18) 350 - 

                          Patient 4:                
91 180 - 

Patient 7:                                        
(12-16) 99. - 

99 3 

Patient 2:         

 
 
4 of 
patients: 
3 

99 39. - 
Patient 3:        

98 319 - 
Patient 5:         

13 3.9 - 
Patient 6:                

94 384 - 

8 - 3.0.. 3 
-  - 

- - 
113 

(3.81) 
59 

(1.99) 
yes ..0..%  

55(50-
60) 

18 2964 Iran 9.9. 
A single center study(A 
retrospective, 
epidemiological study) 

Nikpouraghdam 
M 
]99[  

2 

31 

- 3.. 9 

Total (n = 191): 

- - 36(19) 58(30) yes 
119 
(62) 

56·0 
(46·0–
67·0) 

2 191 China 9.9. 
A retrospective, 
multicentre cohort study 

Zhou F 
]91[  

3 
- Creatinine 

>133 μmol/L: 
n=8/186 (4%) 

- 

Survivors (n =137): 
- Creatinine 

>133 μmol/L: 
n= 3/132 (2%) 

- 

 

Non-survivors (n =54): 
- Creatinine 

>133 μmol/L: 
n= 5 (9%) 

- 

39 8(14%) 30.50 38 

 - - 

ESKD 

8%  
Previous 
kidney 
transplant 
recipients 

41(69) 58(98.3) yes 
33 

(56) 
63 (56–

78) 
59 59 USA 9.9. A retrospective study 

Valeri A.M. 
]92[  

4 

39 - 33.33 3 
Total (n = 107): 

- - 
11 

(10.3) 
26(24.3) 

No 
(discharged 

57 
(53.3) 

51.0 
(36.0–

1 3.4 China 9.9. 
Research 
(Retrospective case series) 

Wang D 
]9.[  

5 
π 71 (60–86) 4.2 (3.2–5.6) 
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Survivors (n =88): patients) 65.0) 

π 68 (58–83) 3.9 (3.0–4.7) 
 

Non-survivors (n =19): 
 87 (71–130) 6.1 (4.9–10.5) 

39 39.65 . . 

Patients with Covid-CKD: 
- - 18 (15.5 43 (37.1) yes 

67 
(57.8) 

54 (38–
69) 

9 33. China 9.9. Cross-sectional study 
Wang L 
]94[  

6 

14.43±7.34 937.61±114.62 32.08±8.58 1 st 
week 

             

 

15.96±8.72 955.47±141.09 30.66±9.64 2st 
week 

21.33±10.09 897.53±175.48 29.79±10.37 3st 
week 

22.86±9.37 914.29±163.87 31.94±9.18 4st 
week 

39 3.. 49 1 

Patients with Covid-Diabetes: 

- - 48(24.87) 
73 

(37.82%) 
yes 

114 
(59.1) 

64 (49 
to 73) 

4 321 China 9.9. 
Original research 
(Singlecenter,retrospective, 
observational study) 

Yan Y 
]99[  

7 
π 83.5 (65.8 to 

102.3) 
8.0 (5.1 to 11.0) 

Patients with Covid-Non-diabetes: 
π 78.0 (58.0 to 

100.0) 
5.3 (3.6 to 9.0) 

2 - 8. 9 

π - - 

- - 47 (17) 93 (34) yes 
171 
(62) 

68(62.0-
77.0) 

9 274 China 9.9. Retrospective study 
Chen T 
]93[  

8 

8 37.50 99 9 

π - - 

- - 81 (7.4) 
165 

(15.0) 

Hospitalized 
patients 
and 
outpatients 

58.1% 
47 (35 
- 58) 

8 3.22 China 9.9. Cross-sectional study 
Guan 
W 
]91[  

2 

8 - 16.21 . 
π - - 

- - - - yes 23 (62) 
66 (55-

81) 
14 9.1 China 9.9. Cross-sectional study 

Yiqiong M 
]99[  

3. 

Abbreviations:   BUN: Blood Urea Nitrogen; CKD: Chronic Kidney Disease; Covid-19: Coronavirus Disease 2019; eGFR: Estimated Glomerular Filtration  Rat. Data are presented n,  

median or % 
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Table 3. Regional distribution of studies according 

to WHO regions 

SEARO AFRO EURO EMRO PAHO WPRO 
WHO 

Regions 
Topics 

- - 9099 9099 20.2 83083 
Diabetes 
studies (%) 

- - 3. 3. 3. 4. 
CKD studies 
(%) 

Abbreviations: WHO: World Health Organization; WPRO: Western 
Pacific region; PAHO: Region of the Americas; EMRO: Eastern 

Mediterranean Region; EURO: European region; AFRO: African 

Region; SEARO: South-East Asia Region; CKD: Chronic Kidney 

Disease. 

 

Table 4. Types of study designs 

Case 
report 

Cross-
sectional 

Cohort Observational Retrospective 
Type of 

Study 
Topics 

9099 20.2 20.2 310.1 .10.1 
Diabetes 
studies 
(%) 

3. 1. - - .. 
CKD 
studies 
(%) 

Abbreviations:  CKD: Chronic Kidney Disease 

 

In the diabetes group, Hb!  was reported in 

six studies, with  a mean of 10.25  3.32 in 

survivors and 10.65  1.06 in non-survivors. In 

renal group, in two studies [48, 49] with  66 

patients, stages of chronic kidney disease were 

reported. 62 patients were in the end-stage 

kidney disease (ESKD), and four patients were 

in stage 3 of CKD. 

In studies done on patients with  diabetes, the 

authors determined the prevalence of 

comorbidities among people with  Covid-19. The 

prevalence of comorbidities was observed in 

nine studies. In eight studies [29, 32, 34, 35, 38, 

42, 43], the prevalence of hypertension were 

higher among people with  diabetes and Covid-

19 than those in the second group [30] . In 

thirteen studies, these features could not be 

calculated. In CKD group, eight studies [23, 36, 

42, 45-49] reported that some of their  patients 

had comorbidities as hypertension. One study 

[24]  reported that some of the patients had 

diabetes in addition to CKD. In one study [3] , 

comorbidities were not taken into account. 

Risk of bias among studies  

Two of the authors reviewed and assessed 

the risk of bias in the studies separately based 

on the MINORS scale. (supplementary online 

files, Tables 2a-b). All the included papers had 

an acceptable quality in terms of their  

methodologies. For the diabetes group, the 

MINOR scores ranged from 8 to 14. This is while 

for CKD articles, the scores ranged from 8 to 13. 

All eligible papers scored above 8, and none of 

them showed a high risk of bias.  

Meta-analysis  

The results of metaȤanalyses showed that the 

fatality  rate for CovidȤ19 in patients with  

diabetes was 23% (95% CI: 0.18, 0.28; 

Ὅ ωτϷ, ὸ πȢπρχσ, P<0.01) (Figure 2) . 

The fatality  rate for CovidȤ19 in patients with  

CKD was 31% (95% CI: 0.16, 0.48; Ὅ

φωϷ, ὸ πȢπτυχ, P<0.01). A random effects 

model metaȤanalysis was used to calculate the 

rate (Fig 3). 
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Figure  2. Meta-analysis of the case fatality  rate of the COVID-19 in patients with  diabetes 

 

 
Figure  3. Meta-analysis of the case fatality  rate of the Covid-19 in patients with  renal disease  
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A funnel plot was drawn to test the 

publication bias in the diabetes (Supplementary 

3) and CKD (Supplementary 4) groups. Since the 

heterogeneity was very high among the 

diabetes studies (Ὅ ωτϷ, ὸ πȢπρχσ, 

P<0.01), the researchers performed a subgroup 

analysis based on the median sample size 

(median= 52, higher and lower than 52 

participants). From the 22 studies in the 

diabetes group, 10 studies consisted of less than 

52 hospitalized patients with  Covid-19 [22, 23, 

30, 31, 35-37, 41, 42, 44]. The CFR of the COVID-

19 in patients with  diabetes (sample size <52) 

was 40% (95% CI:22%-58% ; Ὅ ωρϷ, 

ὸ πȢπχωχ, P<0.01)(Supplementary 5(a1), 

Supplementary 5(a2)). The pooled estimation  

of the CFR of studies with  І52 diabetes  

patients was 14% (95% CI: 11%-17%;Ὅ

ψψϷ,ὸ πȢππτψ, P<0.01)supplementary 5(b1) 

supplementary 5(b2)). The researchers also 

calculated the median sample size for the CKD 

group, which was 6. This was considered the 

cutoff for the subgroup analysis. Therefore, due 

to the large heterogeneity among the CKD 

studies, (Ὅ φωϷ, ὸ πȢπτυχ, P<0.01), the 

authors performed a subgroup analysis 

between the two groups as follows: Four 

studies [3, 23, 24, 32] had less than six 

hospitalized CKD patients infected with  Covid-

19. Moreover, six papers [3, 23, 24, 45, 48, 49]  

comprised of more than six participants. The 

pooled CFR of the Covid-19 in patients with   

CKD (sample size <6 ) was 62% (95%  

CI:0.06%-100% ; Ὅ ψυϷ, ὸ πȢσχτυ, 

P<0.01) (Supplementary 6(a1), Supplementary  

6(a2)). The pooled estimation of the  

CFR of studies with  Іφ CKD patients was 23% 

(95% CI: 16%-31%;Ὅ πϷ, ὸ πȢππ, 

P=0.58)(  Supplementary 6(b1), Supplementary 

6(b2). 

Discussion 

In this systematic review and meta-analysis, 

the authors estimated that the fatality  rate 

among patients with  diabetes or CKD, who were 

also infected with  Covid-19, was about 23% and 

31%, respectively. According to the literature  

published by WHO (World Health Organization), 

the overall fatality  rate of Covid-19 among the 

general population has been estimated to be 

5.67% [31] . In a previous study, the researchers 

found that the fatality  rate was 21% among 

cancer patients [16] . It  was noted that the 

fatality  rate was higher among people with  a 

chronic condition and infected with  Covid-19, 

compared with   those having a chronic 

condition [30] . This condition was even worse 

for patients who suffering from multiple  

morbidities, as reported by +ÉÍȭÓ et al.'s study 

[31] .  

In another study by &ÒÏÅÓȭÓ et al. (2020) the 

authors reported the prevalence of 

multimorbidity  in 6.77% of the 36,244 patients 

infected with  Covid-19. They demonstrated a 

2.22  increased risk of hospitalization, ICU 

admission, and fatality  for every additional 

morbidity  (OR: 2.22 , CI 95%: 2.13-2.32) [53] . 

However, a similar  fatality  rate could not be 

found among patients with  both Covid-19 and 

multiple  morbidities . This is because the 

selected studies did not report  the number of 

patients with  multiple  morbidities  who had 

died. 

The MINORS scores for included studies were 

between 8 and 14, confirming the high  

quality of the selected articles. Three out of  

six articles reported Hb! Ȣ . The Hb!  level 

was higher in those who survived than in those 

who died (survivors: 12.6% versus non-

survivors: 11.4%) [31] , (survivors: 7.5 ρȢςϷ 

versus non-survivors: 7.3 πȢωϷ) [35]  

,(survivors: 7.6 ρȢσϷ versus non-survivors: 

7.4 ρϷ) [42] . However, differences in the 

fatality  rates were not significant. Of note, the 

Hb!  in one article was higher in patients who 

died (non-survivors: 9.9% (8.4-11.4) versus 

survivors: 7.9% (6.6-9.1) [34] .  

Since data were not sufficient for finding a 

rational relationship between Hb!  levels and 

the severity or fatality  rate of COVID-19, the 
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authors ÃÏÕÌÄÎȭÔ interpret  or suggest a clinical 

decision on this matter.   

In a study [34]  that examined the risk of 

fatality  in people with  diabetes and Alpha 

Covid-19 variant, those who died were older, 

mostly male (71%), and had hypertension.  Data 

suggested that the fatality  rate was much lower 

among women than men. The lowest fatality  

rate was reported in a study by ,ÏÕȭÓ et al [32] . 

The effect of metformin  therapy was examined 

on the fatality  among people with  diabetes and 

Alpha variant. Accordingly, the fatality  rates 

were 2.9% and 12.3% among patients with  or 

without  metformin  consumption, respectively. 

Interestingly, 51% and 57.5% of the patients 

with  or without  metformin  consumption were 

men. The findings of this study suggested a 

significant reduction in the fatality  rate among 

those who were taking metformin.  

Chen et. al. in their  study [43]  evaluated the 

clinical characteristics and outcomes of  

people with  diabetes and those who took 

glucose-lowering or blood pressureɀlowering 

medications. The fatality  rate was 9.30% (n=43, 

dead=4) in the metformin  group, while it  was 

19.48% (n=77, dead=15) in those without  

metformin  consumption. Comparing the fatality  

rate between the two groups, the authors found 

that using metformin  played a significant role in 

the survival of patients with  diabetes and Alpha 

variant. Other kinds of evidence in the reviewed 

literature  supported this beneficial effect of 

metformin  [32, 38]. This drug, as the first  line of 

treatment among glucose-lowering agents, has a 

complex mechanism of action. It  has anti-

inflammatory  effect  that may reduce the fatality  

risk in people with  severe Covid-19, in addition 

to its effects on  lowering blood glucose [54]. 

BramanteȭÓ et al. (2020) observed a significant 

relationship between metformin  use and 

reduced fatality  in women with  obesity or type 

II  diabetes (Type 2 diabetes (T2DM)). It  was 

among hospitalized individuals with  Alpha 

variant. Gender-related findings are consistent 

with  the fact that metformin  reduces 4.&ɻ in 

women more than men. This also suggests that 

metformin  protects against death from Covid-

19, possibly through its effects on the release of 

4.&ɻ [55] . Of these patients, 80% were taking 

metformin, and 31% were injecting insulin. 

Only in one of the selected studies, the fatality  

rate was as low as 4.08% [38] . In this study, the 

ÐÁÔÉÅÎÔÓȭ Hb!  level was not correlated with  

their  symptoms and disease duration. This may 

be related to the small sample size. Most likely, 

the low fatality  rate in these patients might be 

related to both the ÐÁÔÉÅÎÔÓȭ gender and 

metformin  use. As reported in Lou's study [32] , 

the researchers observed a low fatality  rate in 

female patients who were on metformin. 

Based on the results of the study conducted 

by Chen et al. [43] , people with  diabetes and 

concurrent Alpha variant infection taking 

insulin, showed worse clinical outcomes than 

those who did not. These patients were at risk 

of poorer prognosis than those who did not take 

insulin (OR= 3.58, 95% CI 1.37,9.35; P= 0.009). 

The fatality  rate in this group was 22.54% 

(n=71, dead=16) in the insulin group and 6.12% 

(n=49, dead=3) in those who did not take 

insulin. In this context, the researchers 

recommend that more clinical attention be paid 

to patients on insulin therapy. 

'ÕÏȭÓ et al. [30]  followed up 24 patients with  

diabetes and Alpha variant, but without  any 

other comorbidity. They found that the fatality  

rate was 10.89% among the patients, while the 

fatality  rate was 14.28% among those who took 

insulin or an oral medicine before admission. 

Moreover, the fatality  rate was 33.33% among 

those on oral medication before admission. 

Insulin therapy started at the hospital. 

Based on the results of the current study and 

those reported by Chen et al. [43] , there may be 

a relationship between insulin use and the 

clinical outcomes in patients infected with  

Alpha variant. However, this assumption is hard 

to prove due to insufficient evidence. This 

would be a worthy  topic for investigation in a 

prospective cohort study. Yan et al [42]  
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evaluated the clinical characteristics and 

treatment outcomes of patients with  both 

diabetes and a concurrent severe Covid-19 

infection. They reported that most deaths 

occurred in men rather than women 

(ὅὊὙ σπ
χυρππωπȢωπϷ,ὅὊὙ

ω
ρυρππφπϷ).  

A similar  result was reported by Shi et al. 

study [34] . Apicella et al. [56]  argued  that 

despite the similar  gender distribution  in 

people infected with  Covid-19, (male 51%, 

female 49%), the fatality  rate has been higher in 

men (2.8%) than in women (1.7%). 

Cariou et al. [29]  investigated the fatality  rate 

of Alpha variant in both type I and type II 

diabetes in patients. They reported no fatality  

rate among type I diabetes patients younger 

than 65. Based on the results, the fatality  rate of 

Alpha variant was higher among the patients 

with  CKD than in those with  diabetes.  This 

could be due to multiple  variables, such as 

fewer studies conducted on this subject, smaller 

sizes of samples, and lower prevalence of CKD 

than diabetes in the investigated patients. 

It  should be noted that heterogeneity was 

very high among the reviewed studies. The 

source of this heterogeneity can be justified by 

the sample size. In 21 out of 22 diabetes studies 

and 9 out of 10 CKD studies, patients were 

hospitalized. They were investigated in smaller 

sample sizes and in serious conditions. 

Understandably, these variables may easily 

raise the fatality  rate. The other possible 

argument in support of the increase of fatality  

rate may be that patients suffered from a more 

severe form of Covid-19 due to their  age and 

underlying comorbidities. 

The subgroup analysis was based on the 

median number of patients with  either Alpha 

variant and diabetes, or Alpha variant and CKD. 

It  revealed that case fatality  rate was 40% 

among the studies on less than 50 hospitalized 

patients who had both Covid-19 and diabetes. 

This is despite the fact that the rate was 14% in 

studies on a population of more than 50 

inpatients or outpatients. In addition, the 

fatality  rate was 62 % when less than 6 CKD 

patients with  concurrent Covid-19 were studied 

at their  hospitals; however, the rate was 23% in 

studies on more than six inpatients or 

outpatients. Thus, based on the results of the 

subgroup analysis, it  becomes clear that the 

sample size has a significant effect on the 

reported fatality  rate. 

From the 22 reviewed studies on patients 

with  diabetes in this report, 11 specifically 

evaluated patients with  diabetes. In 10 studies, 

type two diabetes mellitus was investigated. In 

one study, types 1, 2 and other types of diabetes 

were monitored. Age was another variable that 

should be noted. In 9 out of 11 studies, the 

mean age of patients was over 60, and in two 

studies, the age was reported to be 55 or above. 

Diabetes had been diagnosed in all of the 11 

articles as a risk factor for death or severe 

disease. Therefore, this risk factor should be 

considered the management of patients with  

Covid-19 infection. Finally, this study is the first  

meta-analysis that reports the fatality  rate in 

patients infected with  Covid-19 and concurrent 

diabetes or CKD. The authors believe in the 

appropriate study design and search strategy 

while using relevant databases for the purpose 

of this study. Although vaccination of the 

population makes the judgment difficult,  the 

authors recommend conducting studies to 

calculate the pooled estimation of the case 

fatality  rate of other variants of Covid-19 such 

as Beta and Delta.  

Limitations  

One of the limitation s of the current study 

was that most of the patients were hospitalized. 

This may make the fatality  rate unreal. 

Furthermore, because most of the studies 

available had been conducted in China, the 

authors couldn't assess the fatality  of this 

unknown virus in other races and nations with  

varying economic status and more modern 

health facilities.  
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Conclusion 

The pooled fatality  rates of Covid-19 patients 

with  diabetes/CKD were more than the ones for 

the general population. Since the details of 

fatality  rate for patients with  diabetes and CKD 

were not published, the authors could not 

conduct an in-depth analysis of the reviewed 

studies based on the ÐÁÔÉÅÎÔÓȭ age, gender, and 

laboratory features such as Hb! , Serum Cr, 

BUN, and GFR. Therefore, researchers 

recommend that future studies review more 

papers with  appropriate sample sizes and design 

for various nations. This should be done to better 

understand the fatality  rate associated with  

SARS-CoV-2 and the effect of different  drugs and 

treatment approaches in the treatment and 

prognosis of patients with  Covid-19 along with  

other chronic conditions, such as cardiovascular 

disease, COPD, and hypertension. 
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