
                                                                                                                               Castillo-Chapa 

Vol. 1 Num. 3                                                                                                                                                                                                    pág. 99 

 

Complications associated with SARS-Cov-2 infection    

in hospitalized patients with diabetes mellitus  

Juan Alberto Castillo-Chapa and Carmen Alicia Ruíz-Valdez 

Instituto Mexicano del Seguro Social. Hospital General Regional No.1, Av. Vicente 

Guerrero, Bellavista, 85110, Obregón, Sonora, México. 

Abstract 

Introduction: In populations where type 2 diabetes mellitus is a highly 

prevalent condition and adequate glycemic control is lacking, such as in 

Mexico, further investigation into its relationship with COVID-19 is warranted. 

Objective: To identify complications associated with SARS-CoV2 infection in 

hospitalized patients with diabetes mellitus at IMSS Regional General Hospital 

No. 1, Ciudad Obregón, Sonora. 

Materials and methods: A cross-sectional, observational, and descriptive 

clinical epidemiological study was conducted at the IMSS Regional General 

Hospital No. 1, Ciudad Obregón, Sonora, from March 23, 2020, to March 23, 

2021. 

Results: For the study, 286 patients were analyzed, organized into a study 

group (n = 176) and a control group (n = 110), using the Mann-Whitney U 

test, it was found that there is a relationship between Diabetes Mellitus and 

the appearance of  complications (p = 0.002) such as pneumonia (p = 

0.00002), severe acute respiratory syndrome (p = 0.0003) and death (p = 

0.015). Hyperglycemia greater than 164 mg / dL is related to the appearance 

of  complications (p = 0.001) and greater than 234 mg / dL is associated with 

death (p = 0.0003). 

Conclusions: An association between complications and SARS-CoV-2 infection 

was identified in hospitalized patients with diabetes mellitus; based on the 

results, it can be inferred that these may apply to the general population. 

Glycemic control plays a key role in the development of  complications, so 

glycemic control should be a cornerstone of  COVID-19 treatment. 
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INTRODUCTION 

Diabetes mellitus (DM) is a chronic-degenerative condition1 in which the 

pancreas is unable to synthesize insulin or occurs when the body is unable to 
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use this hormone.2 In the long term, the resulting hyperglycemia can cause 

damage to various organs, causing serious complications, such as 

cardiovascular disease, increased susceptibility to infections 3 diabetic 

neuropathy, diabetic nephropathy, diabetic retinopathy, among others.4 The 

SARS-CoV-2 disease called COVID-19,8 is a disease9 that was identified 

after an outbreak of pneumonia of unknown etiology in Wuhan, China at the 

end of 2019;10 which on March 11, 2020 was declared a pandemic by the 

WHO,11 so that as of November 8, 2020, 49.7 million cases have been 

reported worldwide, with more than 1.2 million deaths associated with this 

disease since the beginning of the pandemic.12 As a result of this 

information, the identification of complications associated with SARS-CoV-

2 infection in patients with diabetes mellitus, specifically in hospitalized 

patients, is considered relevant. 

The SARS-CoV-2 virus, belonging to the Coronaviridae family,13 is a virus 

that contains a single strand of ribonucleic acid (RNA),14 whose family has 

the ability to infect humans, like those that cause Middle East Respiratory 

Syndrome (MERS-CoV) and Severe Acute Respiratory Syndrome (SARS-

CoV),11 both with the ability to develop into epidemics.13 It has been studied 

that SARS-CoV2 has the ability to be transmitted from person to person 

through respiratory droplets,15 including transmission from asymptomatic 

cases,14 and due to the lack of treatment and specific prevention measures, it 

has become a major public health problem worldwide.11 

Patients with COVID-19 disease usually present symptoms similar to a 

respiratory tract illness,8 the most common symptoms being fever and 

cough,9 as well as headache, dyspnea, myalgia, arthralgia, anosmia, 

dysgeusia, chest pain and, to a lesser extent, diarrhea and vomiting.11,14 The 

disease may not manifest itself, as in asymptomatic cases;15 and may also 

have a mild presentation with symptoms that do not endanger the patient's 

life8 or present with severe acute respiratory syndrome due to SARS-CoV-2, 

where the lung condition is severe,13 with an increase in cytokines and 

chemokines, known as a cytokine storm,5,9,16 which increases the 

proinflammatory state of patients.9,16 

Multiple therapeutic trials have been carried out to try to identify an effective 

treatment against COVID-19, however these have been unsuccessful and 

there is no approved medication for its management,15 however it has been 

verified that the use of steroids has helped reduce mortality in hospitalized 

patients with invasive mechanical ventilation;17 Likewise, in order to better 

understand this new disease, certain conditions such as advanced age, 

presence of systemic arterial hypertension (SAH), obesity, chronic 
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obstructive pulmonary disease (COPD), asthma, smoking and DM have been 

identified as risk factors associated with a worse prognosis,14 including death 

in patients with COVID-19.18 

According to certain publications, it has been suggested that patients living 

with diabetes who develop COVID-19 present an inflammatory process 

enhanced18 by the pathophysiology of both diseases, in which an increase in 

blood glucose levels is observed secondary to the same inflammatory 

process.5,15,19 Therefore, there is a consequent high risk of complications 

secondary to SARS-CoV-2 infection such as pneumonia, severe acute 

respiratory syndrome, septic shock, acute kidney injury, multiorgan failure, 

or death.16,19,20 

Due to the recent introduction of COVID-19 and the lack of understanding 

of it, it is important to continue studying SARS-CoV-2 infection, specifically 

in immunocompromised patients such as those living with diabetes, as well 

as its complications and possible risk factors.16 

Therefore, in this study, we did not propose to identify complications 

associated with SARS-CoV-2 infection in hospitalized patients with diabetes 

mellitus. 

MATERIALS AND METHODS 

For the purpose of this research, a cross-sectional, descriptive, observational 

study was designed at IMSS Regional General Hospital No. 1 in Ciudad 

Obregón, Sonora. The study was conducted from March 23, 2020, to March 

23, 2021. 

Data were obtained through review of medical notes and clinical records 

during the study period. Data were supplemented with information from the 

laboratory results platform used at the same hospital and data obtained 

through the SINOLAVE platform. 

Cases were confirmed with RT-PCR for COVID-19, reported by IMSS 

Regional General Hospital No. 1 in Ciudad Obregón, Sonora, during the 

study period, and information was available. 

A sample size calculation was performed for a proportion of a finite 

population of confirmed COVID-19 cases using RT-PCR for SARS-CoV-2 

at IMSS Regional General Hospital No. 1, Ciudad Obregón, Sonora, during 

the study period. The result was 225. 

The independent variables were: pneumonia, severe acute respiratory 

syndrome, invasive mechanical ventilation, septic shock, acute kidney 
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injury, multiple organ failure, tertiary referral, diabetes mellitus, blood 

glucose, glycemic control, confirmed COVID-19 case, age, gender, 

comorbidities, and the dependent variable was hospital discharge or death. 

The inclusion criteria were: patients of both sexes, of any age, including 

pediatric patients, IMSS beneficiaries, patients considered confirmed cases 

of COVID-19, notified by IMSS Regional General Hospital No. 1, Ciudad 

Obregón, Sonora, and patients hospitalized at IMSS Regional General 

Hospital No. 1, Ciudad Obregón, Sonora. 

The exclusion criteria were: patients referred to another secondary care 

hospital, with a record of pregnancy or postpartum, with a hospital stay of 

less than 24 hours, and with missing blood glucose or capillary glucose 

laboratory results in a medical note, clinical record, or on the laboratory 

platform. 

The elimination criteria were: duplicate cases on the SINOLAVE platform, 

discharge for reasons other than improvement or death, death from causes 

not associated with COVID-19, incomplete data in medical notes, clinical 

records, the SINOLAVE platform, or the laboratory platform that prevented 

adequate data collection. The study was authorized by the local health 

research committee. The data was collected using a specially designed 

format, which allowed for the necessary information to be obtained, 

eliminating data that would identify the cases, thus ensuring patient 

anonymity and confidentiality. 

Data were collected retrospectively from medical notes, clinical records, 

laboratory results issued by the same hospital's platform, and the institutional 

SINOLAVE platform, according to the calculated sample size. Data were 

entered into a database created with Excel version 365. Data analysis was 

performed using IBM SPSS version 24. Statistical tests were applied to 

perform univariate and bivariate analyses, using complications associated 

with SARS-CoV-2 infection as the dependent variable. Hypothesis testing 

was performed using the Mann-Whitney U test, the median test for 

independent samples, and Spearman's Rho. A p value < 0.05 was considered 

statistically significant. 

RESULTS 

Due to the number of reported cases, a sample of 286 patients was obtained, 

exceeding the sample calculated for greater statistical significance. Of these 

286 cases, 176 with a history of DM and 110 without were selected, forming 

the study group (SG) and control group (CG), respectively. 
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A total of 286 patients were analyzed as confirmed cases of COVID-19, of 

which 53.1% (n=152) were male and 46.9% (n=134) were female. Their 

ages ranged from 16 to 93 years, with a median age of 65 years (IQR=55–

74). Of these patients, 176 had a history of DM and COVID-19, of whom 

44.9% (n=79) were male and 55.1% (n=97) were female. Their ages ranged 

from 24 to 88 years, with a median age of 67 (IQR=58–74) (Table 1). 

Regarding glycemic control, it was found that, of the 176 patients in the EG, 

21% (n=37) were controlled, while 78.9% (n=139) had glycemic dyscontrol; 

of the latter, 31.6% (n=44) were in moderate dyscontrol and 68.3% (n=95) in 

severe dyscontrol. A median glucose level of 232 mg/dL (IQR= 162–304) 

was identified in this group. In the CG, it was found that 75.5% (n=83) were 

in adequate glycemic control, while 24.5% (n=27) presented hyperglycemia 

(Table 2); this group presented a median glucose level of 128 mg/dL (IQR= 

100–150). 

 

 

 

Regarding the reported complications, pneumonia was found in 98.3% of the 

study group (n=173), death in 60.2% (n=106), severe acute respiratory 

syndrome in 59.1% (n=104), requirement for invasive mechanical 

History of DM No history of DM

Percentage N Percentage

(%) 110 (%)

Male 79 44.9 73 66.4

Female 97 55.1 37 33.6

Age (Middle) 67 (IRQ= 58 -74) 62 (IRQ= 53 - 72)

Table 1. Sociodemographic characteristics of patients with

Diabetes Mellitus confirmed for SARS-CoV-2 hospitalized at

Regional General Hospital No. 1, IMSS, Obregón, Sonora.

N = number; % = percent; IQR: Interquartile range. Source: Study

protocol developed at Regional General Hospital No. 1, IMSS,

Obregón, Sonora.

N

176

Sex

N Percentage N Percentage

176 (%) 110 (%)

In control 37 21 83 75.5

Out of control 139 79 27 24.5

Moderate disorder* 44 25 0 0

Severe lack of control* 95 54 0 0

N = number; % = percent; * Disaggregated cases of the variable Glycemic imbalance. 

Source: Study protocol developed at the General Regional Hospital No. 1, IMSS, Obregón, 

Sonora.

Glycemic control

Table 2. Description of glycemic control in patients with Diabetes Mellitus hospitalized 

at Regional General Hospital No. 1, IMSS, Obregón, Sonora.

History of DM No History of DM
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ventilation in 31.8% (n=56), septic shock and multiple organ failure in 

23.3% (n=41) each, acute kidney injury in 22.2% (n=39) and referral to third 

level in 5.7% (n=10). In the control group, pneumonia was found in 85.5% 

(n=94), death in 45.5% (n=50), severe acute respiratory syndrome in 37.3% 

(n=41), invasive mechanical ventilation in 30% (n=30), septic shock and 

multiorgan failure in 19.1% (n=21) each, acute kidney injury in 15.5% 

(n=17), and no referrals to tertiary care were reported (Table 3). 

 

 

A statistically significant difference was found regarding the presence of 

complications in patients with diabetes and SARS-CoV-2 infection 

(p=0.002). It was also found that glycemic control was related to the 

development of complications (p=0.0001); however, there was no 

relationship between moderate and severe glycemic control (p=0.928) (Table 

5). Age is associated with the presence of complications in these patients 

(p=0.0003). A history of DM is associated with the following complications: 

pneumonia in patients with SARS (p=0.0002), presence of SARS (p=0.003), 

N Percentage N Percentage

176 (%) 110 (%)

Complications

Pneumonia 173 98.3 94 85.5

Death 106 60.2 50 45.5

Severe Acute Respiratory Syndrome 104 59.1 41 37.3

Invasive Mechanical Ventilation 56 31.8 33 30

Septic Shock 41 23.3 21 19.1

Multiple organ failure 41 23.3 21 19.1

Acute Kidney Injury 39 22.2 17 15.5

Reference to third level 10 5.7 0 0

Table 3. Complicaciones asociadas a infección por SARS-CoV-2 en pacientes con Diabetes Mellitus 

hospitalizados en el Hospital General Regional No.1, IMSS, Obregón, Sonora.

History of DM No History of DM

N = number; % = percent. Source: Study protocol developed at Regional General Hospital No. 1, IMSS, 

Obregón, Sonora.

N Percentage N Percentage

176 (%) 110 (%)

Comorbidities

Without other comorbidities 39 22.2 53 18.5

Other comorbidities 137 77.8 57 19.9

Systemic Arterial Hypertension 128 72.7 51 46.4

Obesity 24 13.6 2 1.8

Chronic Kidney Disease 15 8.5 0 0

Bronchial Asthma 6 3.4 4 3.6

Hypothyroidism 6 3.4 1 0.9

Rheumatological Disease 3 1.7 0 0

Hemato-Oncological Disease 3 1.7 2 1.8

Heart Disease 3 1.7 0 0

COPD 2 1.1 1 0.9

Anemia, unspecified 2 1.1 2 1.8

Epilepsy 1 0.6 0 0

N = number; % = percent; COPD: Chronic Obstructive Pulmonary Disease. Source: Study protocol developed at 

Regional General Hospital No. 1, IMSS, Obregón, Sonora.

Table 4. Complications associated with SARS-CoV-2 infection in patients with Diabetes Mellitus 

hospitalized at Regional General Hospital No. 1, IMSS, Obregón, Sonora.

History of DM No History of DM
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referral to a third level (p=0.0004), and death (p=0.01). Furthermore, the 

latter is related to glycemic control (p=0.004) (Table 5 and Table 6). Gender 

is not associated with the occurrence of complications (p=0.756). Blood 

glucose levels (SD=164.5) and complications are associated (p=0.001) 

(Table 7), as is the case for blood glucose levels (SD=249.34). On the other 

hand, it was found that the presence of two comorbidities is associated with 

the appearance of complications in these patients (p= 0.045) (Table 5). 

 

 

 

N Statistical test Significance

Si 176

No 110

Glycemic control

In control 37

Out of control 139

Moderate disorder 71

Severe lack of control 95

Sex

Male 79

Female 97

Age 672 87.023 0.001

Comorbidities

Without other comorbidities 39

Two or more comorbidities 137 7606.51 0.026

Source: Study protocol developed at Regional General Hospital No. 1, IMSS, Obregón, Sonora.

3345.51 0.928

37301 0.756

Statistical significance was assigned based on a p value < 0.05.

N = number; DM: Diabetes Mellitus; 1 = Mann-Whitney U test; 2 = Median; 3 = Median test for independent 

samples.

Table 5. Statistics of complications in patients with Diabetes Mellitus with SARS-CoV-2 infection, 

hospitalized at the Regional General Hospital No. 1 IMSS, Obregón, Sonora.

History of DM

76711 0.002

1394.51 <0.001

Variable N U de Mann-Whitney Significance

Pneumonia

History of DM 76

No history of DM 110

History of DM 104

No history of DM 41

Septic Shock

History of DM 41

No history of DM 21

Acute Kidney Injury

History of DM 39

No history of DM 17

Multiple organ failure

History of DM 41

No history of DM 21

Death

History of DM 106

No history of DM 50

Reference to third level

History of DM 10

No history of DM 0

Invasive Mechanical Ventilation

History of DM 56

No history of DM 33

Statistical significance was assigned based on a p value < 0.05.

N = number; DM: Diabetes Mellitus; SARS: Severe Acute Respiratory Syndrome. Source: Study protocol 

developed at the Regional General Hospital No. 1, IMSS, Obregón, Sonora.

8250 0.015

9130 0.011

21109 0.654

9273 0.402

9031 0.165

9614 0.748

Table 6. Statistics of complications in patients with Diabetes Mellitus with SARS-CoV-2 infection, 

hospitalized at the IMSS Regional General Hospital 1, Obregón, Sonora.

8437 <0.001

Severe Acute Respiratory Syndrome

7568 <0.001
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DISCUSSION. 

Due to the evolution of the COVID-19 pandemic and the clinical relevance 

of this disease, numerous but insufficient research studies have emerged to 

determine risk factors, prognostic factors, as well as clinical trials to evaluate 

treatments and even vaccine safety studies that allow mitigating and 

controlling the pandemic. 

Accordingly, it was important to identify the complications associated with 

SARS-CoV-2 infection in hospitalized patients with Diabetes Mellitus at the 

IMSS Regional General Hospital No. 1, Ciudad Obregón, Sonora, as the 

main objective of this research work. Therefore, by obtaining a significant 

sample, it was possible to achieve statistical significance and internal and 

external validity in this research work. After conducting the study, it was 

found that the main complications in patients living with DM who are 

hospitalized after SARS-CoV-2 infection are pneumonia, death, and severe 

acute respiratory syndrome. Likewise, it was found that there is a 

relationship between the presence of Diabetes Mellitus and the development 

of complications in these same patients with COVID-19, which is consistent 

with studies conducted by Huang I et al.18 

For the variables septic shock, acute kidney injury, multiple organ failure, 

and the need for invasive mechanical ventilation, no statistically significant 

relationship was found; therefore, it is advisable to continue searching for 

the factors that influence the development and prevention of these 

complications. 

It is important to note that social and demographic factors of the population 

do play an important role in the development of complications in these 

patients. This research protocol demonstrated that age is related to the 

development of complications; however, sex is not associated with their 

occurrence. According to the study "Coronavirus Infection in Patients with 

Diabetes" by Torres-Tamayo M. et al., the importance of advanced age is 

mentioned, considering it a promoter of morbidity and mortality in patients 

with DM and COVID-19.5 

Complications

Blood glucose Spearman's Rho correlation coefficient 1 0.25

Significance <0.001

N 176 176

Complications Spearman's Rho correlation coefficient 0.25 1

Significance <0.001

N 176 176

Table 7. Correlation statistics between complications and glycemia in patients with Diabetes Mellitus with SARS-CoV-2 

infection, hospitalized at the Regional General Hospital No. 1 IMSS, Obregón, Sonora.

Blood glucose

Statistical significance was assigned based on a p value < 0.05. N = number. Source: Study protocol developed at the General 

Regional Hospital No. 1, IMSS, Obregón, Sonora.
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Regarding glycemic control, it was found that only 21% of patients with DM 

had blood glucose levels below 140 mg/dL, while 25% had moderate 

dyscontrol (140–199 mg/dL) and 53.9% had severe dyscontrol (greater than 

200 mg/dL). Of these patients, 65.9% had more than two complications. In 

addition, it was observed that blood glucose levels above 164.5 mg/dL are 

related to the onset of complications and the need for management by a third 

level of medical care. Blood glucose levels above 234 mg/dL are associated 

with the variable death. According to Bellido V. in his research work, it is 

mentioned that hyperglycemia is related to a greater number of 

complications and an increase in mortality; however, the cut-off level for 

glucose they used was 180 mg/dL.6 According to this research work, there is 

no statistically significant difference between moderate and severe glycemic 

control, so it would be advisable to continue investigating this finding to 

dictate therapeutic guidelines and control goals in the future. 

In the context of population health in Mexico and specifically in the state of 

Sonora, it is impossible to dismiss the role of other comorbidities. When 

obtaining the necessary data for the sample, it was impossible not to notice 

the existence of two or three comorbidities, so although they could have 

been taken as confounding agents, it was decided in this study to categorize 

them as effect modifiers and even analyzed the importance and effect of this 

variable on the appearance of complications in patients with DM 

hospitalized for COVID-19 in the hospital. Of the patients analyzed, in 

addition to having a history of Diabetes Mellitus, it was found that 77.8% 

presented other comorbidities, of which systemic arterial hypertension, 

obesity, and chronic kidney disease stand out. It was found that the 

coexistence of DM and another comorbidity has no relationship with 

complications, however, the coexistence of DM and two or more 

comorbidities does have a statistically significant relationship with the 

appearance of complications; according to Pinos-Robalino J.A.; The 

coexistence of comorbidities such as systemic arterial hypertension, heart 

disease, respiratory diseases, among others, can increase the risk of 

mortality. 29 

Therefore, it is pertinent to mention that the objectives of this research work 

were met, finding relevant information consistent with the current literature 

concerning complications arising from SARS-CoV-2 infection in 

hospitalized patients with Diabetes Mellitus. As Hussain A. mentions in his 

research work, future research is necessary to promote progress in the 

understanding of the DM and COVID-19 binomial. 15 
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COVID-19 has become a disease of great global significance due to its 

ongoing pandemic. The implications and impact on the population, economy, 

and health services have been monumental. Therefore, research into all 

related factors has been of great importance and a source of work for the 

scientific community. 
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