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Abstract    

 
Background & Aims: COVID-19 is a viral respiratory disease caused by SARS-COV-2, 
which affects the lower respiratory tract, and causes pneumonia in patients. The disease 
rapidly spread around the world after the outbreak in late 2019, and became one of the 
challenges of health care systems. 
Older adults and patients with underlying diseases such as cardiovascular diseases, 
hypertension, and diabetes are at a higher risk for COVID-19, and need more care. Due to its 
prevalence in older adults and normal population, diabetes is important in terms of putting a 
burden on intensive care systems during the COVID-19 pandemic. Diabetes is also one of 
the most common comorbidities in patients with COVID-19, which is considered a risk 
factor for these patients. In addition, the association between diabetes and respiratory distress 
syndrome is not yet fully understood. Some studies have suggested that diabetes is not 
associated with respiratory distress syndrome while some others suggest that pulmonary 
dysfunction follows diabetes. It is also unclear what factors are associated with disease 
prognosis and mortality in COVID-19 patients with diabetes.  
In the current study, we aimed to investigate the status of demographic factors, 
comorbidities, lifestyle and laboratory results in diabetic patients with COVID-19, and 
compare them with the non-diabetic population and determine the prognostic factors in 
diabetic patients with COVID-19. 
Methods: This study is a cross-sectional study performed on 415 patients with COVID-19 in 
the COVID-19 ward of Shahid Mohammadi Hospital of Hormozgan University of Medical 
Sciences from February to September 2020. Based on their diabetes, these patients were 
divided into diabetic and non-diabetic groups. Then, data on demographic factors, smoking, 
opioids and alcohol consumption, comorbidities (chronic lung disease, asthma, obesity, 
chronic kidney disease, type 2 diabetes, dementia, malnutrition, chronic neurological disease, 
rheumatic disease, hypertension, hyperthyroidism, hypothyroidism, favism, hyperlipidemia, 
and malignant neoplasms), some personal lifestyle features were determined in diabetic 
patients and compared with non-diabetic populations. Also, the information on biochemical 
variables, including hemoglobin, white blood cells, lymphocyte, neutrophils, hematocrit, 
platelets, prothrombin time, alanine aminotransferase, bilirubin, aspartate transaminase, 
lactate dehydrogenase, blood urea nitrogen, creatinine, blood glucose, sodium, potassium, C 
reactive protein were measured patients of the two groups. Also, heart rate, respiratory rate, 
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systolic blood pressure, diastolic blood pressure, temperature, and oxygen saturation were 
determined in diabetic and non-diabetic patients.  
 Quantitative variables were described by number (n) and percentage (٪). Qualitative 
variables were described using mean and standard deviation (SD), median and interquartile 
range (IQR). The Shapiro-Wilk test was used to assess the normality of quantitative 
variables. Independent t-test or Man-Whitney U test, and Chi-square or Fisher's exact tests 
were used to compare variables. In all statistical analyses, a p-value less than 0.05 was 
considered statistically significant. Statistical analysis was performed by IBM SPSS version 
22 (IBM Corporation, Armonk, NY, USA). 
Results: The findings of our study showed that in the diabetic patients’ group 82 patients 
(41.2%) and in the non-diabetic population 135 patients (55.32 %) were men. In the diabetic 
group, the mean age of recovered patients was 58.52 years and the mean age of those in the 
deceased was 57.73 years, which was not statistically significant. In the non-diabetic group, 
the mean age of patients recovered was 47.98 years and the mean age of those in the 
deceased was 62.58 years, which was statistically significant (p <0.001). In the diabetic 
population, 773 patients (42.69 %) and in the non-diabetic population, 132 patients (54.09 
%) had positive PCR. In the diabetic population, 18 patients (10.59 %) and in the non-
diabetic population, 10 patients (4.09 %) had chronic kidney disease. In the diabetic 
population, 11 patients (6.43 %) and in the non-diabetic population, 13 patients (5.32 %) 
smoked. 
In the population of diabetic patients, the mean level of hemoglobin (P = 0.002) and 
lymphocyte count (P = 0.043) in the living cases were significantly lower than those in the 
deceased. The mean levels of neutrophils (P = 0.012), aspartate transaminase (P = 0.020), 
lactate dehydrogenase (P = 0.041), blood urea nitrogen (P = 0.003), and creatinine (P = 
0.011) in the diabetic population were significantly higher in the living cases than those in 
the deceased, but the comparison of these cases in the non-diabetic population did not show a 
significant difference.  
In diabetic patients, there was a significant difference between the number of survival and 
death in each group of positive and negative PCR (P = 0.011); While the difference in 
mortality and survival between PCR positive and negative groups in non-diabetic subjects 
was not significant. In diabetic patients, a significant difference was also reported between 
the number of survival and death in groups with CKD and without CKD; while in non-
diabetic participants there was no significant difference between CKD and non-CKD groups 
in terms of survival and death. Corticosteroid treatment also significantly led to a difference 
in the number of survival and death cases among the diabetic population, but a comparison 
of these cases in the non-diabetic population did not show a significant difference.  
In the group of diabetic patients, respiration rate (number of breaths per minute) was 
significantly lower among the living cases compared to those in the deceased (P < 0.05), 
while our findings in this regard did not show a significant difference in non-diabetic 
individuals. Also, in diabetic patients, the amount of oxygen saturation was significantly 
higher among the living cases than those in the deceased (P < 0.05), in which case the same 
results were observed in non-diabetic patients (P < 0.05). 
Conclusion: In this study, the mortality rate in diabetic patients was significantly associated 
with lymphopenia, elevated aspartate transaminase, lactate dehydrogenase, blood urea 
nitrogen, and creatinine compared to non-diabetic patients.  Our findings suggest that 
individuals with type 2 diabetes are more prone to complications of COVID-19 and its 
related mortality; therefore these patients need more medical attention in the COVID-19 
pandemic. Also, considering that so far limited studies have focused on the possible 
differences in the complications of Covid-19 disease and its mortality in diabetic individuals 
compared to non-diabetic individuals, it is recommended that more studies with higher 
sample sizes in other populations be performed to confirm the results of the present study. 
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k�� PCR%

?v�  �� � �

 � �� O�

 3

O���PCR   ����8/90  �

N  3� j��

�� .

�� $

� �k��
 ��� �����J� ����g)011/0 =P(    l���) /��9)1.(  

  +�!������_ %�J�9 ��1/87   O��

� &���

��� 3� �k��
PCR    O��

� �� � � � �� O� 3 %?v�PCR    �

���1/91 

  ��?  �����J� ����g �N  3� j���� .�� $� �k��)327/0 
=P(.  

  +�!��

�� %�J�9 ��8/87    ����� O��

� �

k��CCD 
)Coronary Cardiac Disease(  �6/83  &��

� �

k��

CCD   ����

�J� ���

�g �N  3� j���� .�� $� � � �� O� 3
 ��? )495/0  =P(.  

 >3�.1- N�� ����� �'�-��<6��
R - ������ �������� ���� ���-(8�<��0���) ��,��! "1-�� ��	�
�� ��� 	�-19 ����1���? - ����1�  

 ����1�  ����1���?   

%��� %"'I p %��� %"'I P 

)1/17 (14 )9/82 (68 514/0 † )6/9 (14 )4/90 (14 526/0†  ��� 6�3�R 

)5/13 (12 )5/68 (77 )8/12 (12 )2/87 (12 �I 

)3/23 (17 )7/76 (56 011/0 † )9/12 (17 )1/87 (115 327/0† 6/`� 	> �� �$ 

)2/9 (9 )8/90 (89 )9/8 (10 )1/91 (102 �2�� 

)2/12 (6 )8/87 (43 495/0 † )3/34 (12 )7/65 (23 >001/0 † �
� CCD  

)4/16 (20 )6/83 (102 )2/7 (15 )8/98 (194 ��, 

)0/0 (0 )0/100 (3 459/0 ‡ )0/0 (0 )0/0 (0 - �
� �L�K 

)5/15 (26 )5/84 (103 )1/11 (27 )9/88 (217 ��, 

)0/20 (1 )0/80 (4 762/0 ‡ )0/0 (0 )0/100 (8 386/0 † �
� ��1	 �E
U� �	�
�� 

)1/15 (25 )9/84 (141 )4/11 (27 )6/88 (209 ��, 

)5/15 (22 )5/84 (120 816/0 )0/0 (0 )0/0 (0 - �
�  6��1� [b	�+ 

)8/13 (4 )2/86 (25 )1/11 (27 )9/88 (217 ��, 

)0/0 (0 )0/100 (15 075/0 ‡ )0/0 (0 )0/0 (14 185/0 ‡ �
� @�> 

)3/16 (26 )7/83 (145 )7/11 (27 )3/88 (203 ��, 

)3/33 (6 )7/66 (12 024/0 )0/30 (3 )0/70 (7 051/0 † �
� ���
� ���� �	�
�� 

)1/13 (20 )9/86 (133 )3/10 (24 )7/89 (210 ��, 

)0/50 (1 )0/50 (1 168/0‡ )0/0 (0 )0/100 (5 425/0 † �
� �]������-	 �	�
�� 

)8/14 (25 )2/85 (144 )3/11 (27 )7/88 (212 ��, 

)0/0 (0 )0/100 (1 00/1‡ )3/33 (1 )7/66 (2 298/0 † �
�  l'��� 

)3/15 (26 )7/84 (144 )8/10 (26 )2/89 (215 ��, 

)0/0 (0 )0/0 (0 - )0/0 (0 )0/100 (1 899/0† �
� �1m��n�� 

)2/15 (26 )8/84 (145 )1/11 (27 )9/88 (216 ��, 

)0/30 (3 )0/70 (7 179/0 )0/0 (0 )0/0 (0 - �
� �]��-	�' ���� �	�
�� 

)3/14 (23 )7/85 (138 )1/11 (27 )9/88 (217 ��, 

)6/15 (14 )4/84 (76 893/0 )7/6 (1 )3/93 (14 488/0 † �
�  ��,	�&< 

)8/14 (12 )2/85 (69 )4/11 (26 )6/88 (203 ��, 

)0/15 (1 )0/75 (3 486/0 )0/0 (0 )0/100 (1 899/0 † �
�  @� "�o-��� �	�� 

)0/15 (25 )0/85 (142 )1/11 (27 )9/88 (216 ��, 

)0/0 ( )0/0 (0 - )0/20 (2 )0/80 (8 305/0 † �
�  �	���$"�o-��� 

)2/12 (22 )8/87 (149 )7/10 (27 )3/89 (209 ��, 

)0/0 (0 )0/100 (1 848/0 ‡ )0/0 (0 )0/0 (0 - �
� @31-�< 

)2/12 (26 )8/87 (145 )1/11 (27 )9/88 (217 ��, 

)3/13 (4 )7/86 (26 753/0 )0/0 (0 )0/0 (0 - �
� ��"�X���X�� 

)6/15 (25 )7/84 (145 )1/11 (27 )9/88 (217 ��, 

)0/100 (1 )0/0 (0 018/0 ‡ )0/0 (0 )0/100 (6 491/0 † �
�  "�1-���� �#��	�� �� ���	� 

)7/14 (25 )3/85 (145 )3/11 (27 )7/88 (211 ��, 

)0/0 (0 )0/100 (4 514/0‡ )0/0 ( )0/100 (3 702/0 † �
� @�,"� @�7$��' 

)6/15 (26 )4/84 (141 )2/11 (27 )8/88 (214 ��, 

†��� p��� ���I>‡ ��&�< ���I>  
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  +�!��

�� %�J�9 ��18  ) ��

���59/10   �� � (�
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)5/15 (26 )5/84 (142 )9/10 (26 )1/89 (214 ��, 
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 ����1�  ����1���?  

%��� %"'I P %��� %"'I P 

04/15 ± 73/57 26/14 ± 52/58 798/0 92/17 ± 56/62 9/17 ± 98/47 001/0 < �� 

* )25/8 (4 * )5/3 (3 164/0 

‡ 

30/4 ± 74/6 58/2 ± 15/4 005/0  ���3� �"� 

57/2 ± 58/10 14/2 ± 16/12 002/0 84/1 ± 91/11 1/2 ± 18/12 578/0  ����
0�
� 

57/11 ± 76/13 25/4 ± 07/8 033/0 * )05/5 (6/6 * )10/4 (70/6 783/0 ‡  "�2� D�/
0 

32/16 ± 14/16 41/12 ± 47/22 043/0 18/11 ± 34/21 19/13 ± 84/23 424/0  6���2�� 

61/16 ± 89/78 11/14 ± 12/70 012/0 86/12 ± 21/73 79/16 ± 03/67 120/0  M�<-��' ����� 

04/7 ± 46/33 91/6 ± 87/35 143/0 96/7 ± 03/35 35/24 ± 84/38 478/0 61�����
� 

97/128 ± 57/221 52/103 ± 46/240 459/0 84/88 ± 14/197 43/86 ± 36/227 129/0 6�7$ 

27/6 ± 24/34 )65/6 (± 38/32 314/0 * )75/7 (38 * )8/8 (0/33 051/0 ‡ APTT 

54/19 ± 29/18 07/6 ± 48/14 437/0 * )18/1 (0/13 * )0/1 (0/13 724/0 † PT 

42/0 ± 3/1 79/0 ± 25/1 792/0 * )20/0 (0/1 * )2/0 (0/1 936/0 INR 

40/32 ± 32/49 48/60 ± 22/44 723/0 88/30 ± 89/38 83/23 ± 25/39 953/0 ALT 

69/0 ± 15/1  19/3 ± 47/1 825/0 * )75/0 (60/0 * )60/0 (80/0 682/0 ‡ �
�� ���-	 

46/113 ± 88/92  94/61 ± 36/48 020/0 26/20 ± 89/41 65/28 ± 45/41 950/0 AST 

26/108 ± 12/199 2/115 ± 6/208 755/0 * )0/49 (0/93 * )0/40 (0/103 118/0 ‡  ���
0 

23/61 ± 44/64  83/30 ± 53/38 003/0 * )0/17 (80/23 * )0/20 (50/21 406/0 ‡ BUN 

34/435 ± 3/659 32/243 ± 93/468 041/0 6/163 ± 82/376 39/239 ± 64/455 286/0 LDH 

68/1 ± 13/2 25/1 ± 36/1 011/0 85/0 ± 21/1 56/0 ± 01/1 146/0  �������� 

93/8 ± 53/138  63/5 ± 39/137 428/0 59/4 ± 14/139 19/4 ± 81/138 733/0  @1"� 

74/0 ± 52/4 14/39 ± 4/8 636/0 43/0 ± 18/4 51/0 ± 1/4 466/0  @����$ 

84/1 ± 73/37 84/0 ± 19/37 191/0 8/0 ± 27/37 72/0 ± 17/37 497/0 ��� 

69/2 ± 6/2 17/3 ± 73/3 158/0 * )0/2 (0/2 * )0/8 (0/3 121/0 ‡ CRP 

63/22 ± 67/84 74/16 ± 13/88 405/0 )25/26 (0/80 )0/17 (0/82 675/0 ‡  ����b4
L 

31/17 ± 23/26  47/6 ± 64/19 001/0 * )0/4 (0/20 * )0/2 (0/18 281/0 ‡  l2�� ��"�� 

04/37 ± 45/120 85/23 ± 08/124 546/0 61/18 ± 04/119 64/18 ± 95/118 983/0  D��3�� ��,	�&< 

51/16 ± 71/75 92/13 ± 15/76 897/0 57/11 ± 96/74 83/11 ± 57/74 869/0  ��,	�&<D����1� 

60/8 ± 95/90 59/4 ± 73/94 003/0 * )0/12 (0/89 * )0/4 (0/96 001/0 < ‡ �s�3�� ;�/!� 

†��� p��� ���I>‡ ��&�< ���I> 
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