JOURNAL LA MEDIHEALTICO

VOL. 05, ISSUE 04 (723-731), 2024
DOI: 10.37899/journallamedihealtico.v5i4.1460

Clinical Outcomes of Diabetic Patients with and without Hypertension
Vaccinated with the Sinovac Vaccine

Sofia Ngarso?, Diana Laila Ramatillah', Hasniza Zaman Huri?

Magister Ilmu Farmasi, Fakultas Farmasi Universitas 17 Agustus 1945, Jakarta =] =]
2Fakultas Farmasi, Universitas Malaya, Malaysia "j‘""—.‘,r._é{"
*Corresponding Author: Sofia Ngarso E‘?:ﬁ
E-mail: sofia_ngarso@yahoo.com h
Article Info Abstract
Article history: Diabetes and hypertension are the most common degenerative diseases
Received 16 July 2024 found during the Covid-19 vaccination. Of the 1488 cases of patients
Received in revised form 3 exposed to the Covis-19 virus, 13.2% died with hypertension and 11.6%
August 2024 with diabetes. This study aims to evaluate the clinical outcomes of
Accepted 23 August 2024 diabetic and diabetic patients with hypertension who have been
vaccinated with the Sinovac vaccine. This study uses retrospective and
Keywords: prospective cohort methods for 5 months. Of the 300 patients, 56.3%
Diabetes were female patients with the majority of the ages coming from the 41 to
Hypertension 60 years old group (46.7%) and 47.6% from the >60 years age group.
Sinovac There was no significant association between the length of diagnosis of
Clinical-Outcome diabetic patients and diabetes with hypertension and clinical outcomes.

There was an association between kidney failure and clinical outcomes
with the death of 8 people (2.7%) in patients with stage 4 and 5 renal
failure. There was no association between sociodemographics and
clinical outcomes. In comorbidities with Diabetes Mellitus, 3.33% of
patients die. From the results of the study, it is also known that patients
diagnosed with the disease >10 years have a higher percentage of
mortality compared to patients diagnosed <10 years.

Introduction

COVID-19 vaccination is a highly effective and cost-effective method to prevent illness caused
by the SARS-CoV-2 virus. Vaccination also plays an important role in reducing the severity
and death rate from COVID-19 globally, including in Indonesia. According to Our World In
Data (2022), around 70.3% of the global population has received at least one dose of the
COVID-19 vaccine, with a total of 13.48 billion doses injected. In Indonesia, vaccination began
in January 2021 with the first dose for 1.3 million health workers and 21.5 million elderly
people. As of July 22, 2023, about 86.88% of the population has received the first dose, 74.55%
the second dose, 38.07% the third dose, and 1.89% the fourth dose. The SARS-CoV-2 virus
attacks the immune system, so drugs and vaccines are essential. COVID-19 vaccination
stimulates the formation of antibodies, reducing the risk of disease. However, vaccination can
increase the Glomerular Filtration Rate (GFR) and urine protein levels in CKD patients,
influenced by factors such as age, gender, comorbidities, and medications. Vaccination is also
important for patients with comorbidities such as hypertension, diabetes mellitus, and
cardiovascular disease to reduce the risk of more severe diseases (Jackson et al., 2023)-

Diabetes mellitus is a metabolic disorder in which the pancreas does not produce insulin
effectively, leading to chronic hyperglycemia. This is a growing global health problem, with
537 million cases and 6.7 million deaths in 2021. Projections for 2024 estimate 783.2 million
cases. In Indonesia, the prevalence of diabetes reached 10.6% with 19.47 million cases in 2021.
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Diabetes is often associated with hypertension, exacerbating complications, morbidity, and
mortality. The prevalence of hypertension in people with diabetes is estimated to be 50-70%,
with risk factors including age over 45, female gender, genetic factors, and obesity (Vasilev et
al., 2022).

Hypertension, known as silent Killers, often shows no obvious symptoms, but is characterized
by systolic blood pressure above 140 mmHg and diastolic above 90 mmHg. Common
symptoms include headaches, vertigo, heart palpitations, fatigue, vision problems, tinnitus, and
nosebleeds. This causes 9.4 million deaths each year globally. In Indonesia, the mortality rate
due to hypertension is 14.41 per 100,000 population, placing it in 87 out of 183 countries. In
diabetic patients, hypertension can develop due to intravascular fluid resistance due to high
blood glucose levels and damage to the vascular system (Jia & Sowers, 2021).

Vaccination can increase the production of RBD-specific anti-RBD-1gG, NAbs, and MBC. The
CDC advises people with diabetes and hypertension who have received the Pfizer-BioNTech
or Moderna vaccines to get a third shot, as they are likely to have compromised immunity and
low antibody responses. Before vaccination, the patient's condition needs to be checked,
including HbA1C below 58 mmol/mol and blood pressure below 180/110 mmHg. Additional
tests such as blood sugar, creatinine, and electrolytes are recommended to monitor
hyperglycemia, electrolyte balance, and risk of infection. The duration of diabetes of more than
10 years can worsen the clinical prognosis.

This study aims to evaluate the clinical outcomes of diabetic patients and hypertensive patients
who have been vaccinated with the Sinovac vaccine with a focus on the Clinical Outcome of
those receiving diabetes medication and hypertension medication for both conditions. This
study is expected to provide valuable insights in care management for diabetic patients and
diabetic patients with hypertension who have been vaccinated with the Sinovac vaccine.

Methods
Material

The materials used in this study consist of retrospective and prospective data. Retrospective
data is secondary data in the form of patient medical records from April 2021 to December
2023. This data comes from research subjects that include diabetic patients (150 patients) and
diabetic patients with hypertension (150 patients), both of whom are patients who have
received two doses of the Sinovac vaccine. The information obtained is recorded on the clinical
results research sheet. Meanwhile, prospective data consists of primary and secondary data.
Primary data were obtained through interviews with the same research subjects based on
retrospective secondary data, while prospective secondary data were medical records from
January 2024 to May 2024 who were still undergoing therapy. During the interview, the
researcher fills out a clinical result research form and takes informed consent from the patient
or respondent. These two types of data were selected based on the inclusion criteria of the
study.

Method

This study uses statistical data analysis with univariate, bivariate, and multivariable analysis
approaches. Univariate analysis was conducted to observe the frequency of age, gender, BMI,
comorbidities, and Clinical Outcomes. Bivariate analysis was used to test the relationship
between independent variables such as age, sex, comorbidities, BMI and Clinical Outcome
using the chi-square test for categorical variables in the initial dataset. All of these analyses
were carried out using Statistical Product and Service Solutions (SPSS) software.

Prior to data collection, ethical approval had been submitted and had been obtained, which was
issued by the University Health Research Ethics Committee of August 17, 1945 Jakarta on
December 18, 2023 with ethics number 83/KEPK-UTA45JKT/EC/EXP/12/2023
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Result and Discussion

The evaluation of Clinical Outcomes in diabetic and diabetic patients with hypertension was
carried out in the period from April 2021 to May 2024 with the convenience sampling method
used to select a total of 300 samples that met the inclusion criteria from the patient's medical
record data. The results of the study showed that there was a characteristic relationship based
on the sociodemographics of patients with clinical outcomes in patients accompanied by
comorbidities which can be seen in Table 1.

Table 1. Relationship between Sociodemography and Comorbidities with Clinical Outcomes

Variable Information C“m(.:al Outcome N (%) Total P value
Live Die
20-40 17 (5.7%) 0 (0%) 17 (5.7%)
Age 41- 60 131 (43.7%) 9 (3%) 140 (46.7%) 0.780
>60 135 (45.0%) 8 (2.7%) | 143 (47.6%) '
Total 283 (94.3%) | 17 (5.7%) | 300 (100%)
Male 124 (41.3%) | 7 (2.4%) | 131 (43.7%)
Gender Female 159 (53%) 10 (3.3%) | 169 (56.3%) | 1.000
Total 283 (94.3%) 17 (5.7) 300 100%0)
Normal 171 (57%) 12 (4%) 183 (61%)
BMI Overweight 112 (37.3%) 5(1.7%) 117 (39%) 0.455
Total 283 (94.3%) | 17 (5.7%) | 300 (100%)
DM 54 (18.3%) 10 (3.3%) | 64 (21.6%)
I DM+HPT 93 (31%) 0 (0%) 93 (31%) «
Comorbidities =5 oT+ cholesterol | 105 (35%) 3(1%) | 108 (36%) | *0%
DM+HPT+Heart 30 (10%) 4 (1.4%) 34 (11.4%)
Total 282 (94.3%) | 17 (5.7%) 30000%)

Based on the results of data analysis in Table 1 with the chi-square test on age variables,
significant values of 0.780 were obtained, gender and BMI variables were obtained significant
values of 1,000 and 0.455, and for comorbidity variables values were 0.000. Based on this
value, because of the p> value of 0.05, it can be concluded that there is no relationship between
age, gender, BMI, and the clinical outcome of the respondents. The Comorbidity Variable with
Clinical Outcome gave significant results with a P value of 0.000.

Table 2. Long-Diagnosed Relationship with Clinical Outcomes

Long Diagnosed Cllnchi;\;l/IeOutcome[()l?le%) Total (N%) | P-value
<10 years 115 (38.3%) | 4 (1.3%) | 119 (39.7%)
>10 years 168 (56%) | 13 (4.3%) | 181 (60.3%) | 0.206
Total 283 (94.3%) | 17 (5.6%0) | 300 (100%0)

Based on the data in Table 2, it can be seen that respondents with a long history of being
diagnosed with diabetes and diabetes with hypertension for more than 10 years have a clinical
outcome of 168 (56%) and those with less than 10 years as many as 115 (38.3%). Meanwhile,
respondents with more than 10 years diagnosed with clinical outcomes died 13 (4.3%), and less
than 10 years died 4 (1.3%). Based on these data, it can be seen that the percentage of diabetes
and diabetes hypertension diagnosed for more than 10 years is higher in respondents with a
clinical outcome who are alive when compared to respondents with clinical outcomes who die.
Based on the results of data analysis with the chi square test, a significant value of 0.206 was
obtained, based on this value, because of the p > value of 0.05, it can be concluded that there
is no relationship between the time of diagnosis and the clinical outcome of the respondent.

Table 3. Relationship between Kidney Failure (EGFR) and Clinical Outcomes
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EGFR Clinical Outcome (N%o)
(Kidney Failure) Live Die Total (N%) | P-value
Normal >90 (1) 120(40%) 3 (1.0%) 123(41%)
Light 60-89 (2) 126(42.3%) 4(1.3%) | 130(43.3%)
Medium 30-59 (3) 31(10.3%) 2 (0.7%) 33(11%) 0.000*
Weight < 29 (4,5) 6(2.0%) 8 (2.7%) 14 (4.7%)
Total 283(94.3%) 17(5.7%) | 300(100%)
Based on the data in Table 3, it can be seen that the percentage of patients who die in diabetic
and diabetic patients with hypertension vaccinated with the Sinovac vaccine due to kidney
failure with severe egfr (stages 4 and 5), is higher than 2.7% compared to patients with kidney
failure with moderate and mild egfr (stages 2 and 3) which is 2.0%. Based on the results of data
analysis with the chi square test, a significant value of 0.000 was obtained. Based on this value,
because of the p value of <0.05, it can be concluded that there is a relationship between kidney
failure or EGFR and clinical.

In the group of patients over 60 years, it resulted a survival clinical outcome 45%, while in the
age group 41-60 years, a survival clinical outcome 43.7% was obtained. The results of this
study show that patients 60 years live more, because of maintenance of drug doses for geriatric
patients and their diet and lifestyle are better, and also medical treatment and special attention
from internist at the hospital. The study shows that treatment adherence in elderly patients has
a significant relationship with their quality of life thereby increasing their survival rate. This is
because patients over 60 years of age may benefit from more careful monitoring and adherence
to treatment regimens, driven by awareness of their increased vulnerability to serious health
events (Albadrani et al., 2024).

From this study the clinical outcome of patients who died in the 41-60 age group was 9 (3%)
and over 60 years was 8 (2.7%). It is known that patients with adulthood and advanced age
affect clinical outcomes because older age tends to be associated with a higher risk of diabetes
and hypertension complications such as kidney failure, heart disease, and stroke. As we age,
the body undergoes various physical and biological changes. The aging process causes reduced
elasticity of blood vessels, increased arterial stiffness, and decreased kidney and heart function.
This can worsen blood pressure control and blood sugar levels, which in turn increases the risk
of complications (Dewi et al., 2020).

Patients with diabetes and hypertension have a higher risk of developing chronic complications
such as coronary heart disease, stroke, and kidney failure. The age of 41-60 years is often the
point at which these complications begin to appear or worsen significantly due to vascular
damage and decreased function of vital organs. An unhealthy lifestyle such as an unbalanced
diet, lack of physical activity, and smoking or alcohol consumption habits can increase the risk
of health complications at this age. The age of 41-60 years is also often the point where chronic
complications such as coronary heart disease, stroke, and kidney failure begin to appear or
worsen significantly due to vascular damage and decreased function of vital organs, leading to
death. Age is an important factor in epidemiological studies because it is closely related to the
level of susceptibility, exposure to disease, frequency of disease occurrence, and determining
the risk of developing certain diseases. Vaccines stimulate the immune system response that
can cause side effects. Younger people generally have stronger immune systems, so they are
likely to experience higher levels of immune responses and greater possible side effects to
vaccines. Clinical trial data for COVID-19 vaccines shows that younger people tend to
experience more side effects compared to older people (Arjita et al., 2023).

From 300 patient data, as many as 159 patients with sociodemographic characteristics of the
female sex experienced a clinical outcome compared to male patients. This happens because
female patients have a higher tendency to develop diabetes and hypertension caused by several
factors such as hormonal and metabolic. In this factor, the hormone progesterone that changes
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during the menstrual cycle, pregnancy, and menopause can affect the body's sensitivity to
insulin and glucose metabolism. These changes can increase a woman's risk of developing
insulin resistance and eventually type 2 diabetes. Women also tend to have higher body fat and
lower muscle mass compared to men in the same proportion. This condition can contribute to
an increased risk of diabetes and hypertension. Differences in the immune hormonal system by
sex were observed at the beginning of puberty, during the period of reproductive development,
suggesting that sex hormones are not the only cause of the immune system's different response
to vaccines (Tandjungbulu et al., 2022).

The results of the clinical outcome of patients with death outcomes were also dominated by
patients with the female gender as much as 3.3%. This is known because of the possible factor
estrogen and progesterone in women. Where these hormones can affect speerti in a state of
menopause, namely during menopause, estrogen levels naturally decrease drastically. This
decrease can negatively impact cardiovascular health because estrogen has a protective effect
on the heart and blood vessels. This condition can increase the risk of cardiovascular disease
in women after menopause and women with obesity, hypertension, or coronary heart disease,
will be more susceptible to hormonal changes that can affect cardiovascular health and glucose
metabolism so that severe complications occur and reduced organ performance leading to death
(Suprapto, 2021).

BMI (Body Mass Index) is a measurement used to evaluate a person's weight status based on
height and weight. This study found no significant association between BMI and clinical
outcomes, suggesting that both high and low BMI may contribute to diabetes and hypertension
complications. These findings challenge the common perception that higher BMI is associated
with worse clinical outcomes. Rather, this suggests that other factors, such as visceral fat and
metabolic predisposition, may play a more important role in influencing the risk of developing
complications associated with this condition. This research highlights the importance of
understanding body composition beyond simply measuring BMI. Visceral fat, which surrounds
internal organs, is particularly concerning because it is more metabolically active and can
contribute to insulin resistance and inflammation, leading to a higher risk of cardiovascular
complications. Therefore, individuals with a normal BMI but high levels of visceral fat still
have a significant risk of adverse clinical outcomes. (Priyantini et al., 2022). Additionally,
metabolic tendencies, such as genetic factors and an individual's metabolic rate, also physical
activity can influence BMI. (Astuti et al.,, 2022) These factors can contribute to the
development of diabetes and hypertension. regardless of overall body weight. This study
suggests that healthcare providers should adopt a more comprehensive approach to assessing
and managing this condition, taking into account not only BMI, diet, and physical activity,
also other indicators of metabolic health. The risk of developing metabolic syndrome is 2.99
times greater high consumption of carbohydrates. Consumption High carbohydrates can be
used by the liver to produce triglycerides. Triglycerides is the basic ingredient for the formation
of fat. As a result, obesity occurs and causes disorders of bodily function that are at risk of
occurring diseases such as Diabetes Melitus, coronary heart disease, and hypertension (Driyah
etal., 2019).

The habit of people who often consume fast food and sugary drinks excessively, which is high
in sucrose and fructose, has a significant impact on increasing body mass index (BMI). These
foods tend to be high in calories with low nutritional value that do not provide satiety, increase
total energy intake, and lead to unhealthy weight gain . In individuals with obesity and insulin
resistance, hyperplasia of perivascular adipose tissue (PVAT) and proinflatival immune cell
infiltration occurs. This contributes to vascular inflammation and impaired endothelial
function. End-of-the-line dysfunction, triggered by adipocyte activity in obese individuals,
leads to chronic subinflammatory conditions that affect the development of cardiovascular
diseases, including atherosclerosis. Atherosclerosis in patients with diabetes mellitus interferes
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with peripheral blood circulation, which can result in a decrease in the Ankle Brachial Index
(ABI), indicating serious vascular complications in this condition (Priyantini et al., 2022).

Based on the results showing a p > value of 0.05 for the variables of sex, age, body mass index
(BMI), and comorbidities, it can be concluded that there is no significant relationship between
sex, age, BMI, and comorbidities with clinical outcomes in respondents. Nonetheless, Carhart-
Harris & Nutt notes that patients with diabetes and hypertension may have an affected immune
response, especially in the context of vaccination, which can be influenced by gender factors.
However, the exact mechanism still requires further research to be understood thoroughly,
including the potential role of vaccines and the variability of immune responses. In addition,
the differences in the hormonal system and immune responses by sex seen during the period of
puberty also show complexity in their effect on the immune system's response to vaccines
(Klein & Pekosz, 2014).

Patients with comorbidities of diabetes mellitus and hypertension and cholesterol were the
patients who dominated the clinical outcome in this study. This is because patients with
hypertension, diabetes mellitus, and high cholesterol are often closely related to each other in
terms of pathophysiology and risk factors as well as insulin resistance that occurs in type 2
diabetes that causes hypertension. High cholesterol often occurs in conjunction with diabetes
and hypertension, where the pathophysiological processes of each of these conditions can affect
and exacerbate each other.

Insulin resistance can cause hypertension through several mechanisms. First, insulin helps in
regulating the amount of salt and water in the body. When cells don't respond well to insulin,
this regulation is disrupted, which can lead to increased blood volume and blood pressure. In
addition, insulin resistance can also affect blood vessel function and blood pressure regulation
mechanisms. Thus, insulin resistance can be a risk factor for the development of hypertension.
While insulin resistance is also related to changes in lipid metabolism, which can lead to
increased levels of cholesterol and triglycerides in the blood. Insulin usually helps regulate the
production and metabolism of fat in the body. When insulin resistance occurs, this system can
be disrupted, which can lead to an increase in LDL cholesterol (bad cholesterol) and
triglycerides, as well as a decrease in HDL cholesterol (good cholesterol). This condition is
often seen in patients with type 2 diabetes, who also often have high cholesterol problems
(Ichsan et al., 2021).

Patients with diabetes comorbidities accompanied by hypertension and cholesterol have better
clinical outcomes (35%) than patients with other comorbidities. This is because patients with
diabetes comorbidities accompanied by hypertension and cholesterol have comprehensive
management including more intensive monitoring of blood glucose levels due to interrelated
comorbidities. This is because the therapy used affects the effect of therapy and the possibility
of DRP therapy in the patient. Periodic monitoring of the patient's blood pressure and
cholesterol levels is the main concern in patients with this comorbid condition. Meanwhile,
patients with diabetes mellitus without comorbidities have worse clinical outcomes than other
comorbidities, which may occur due to the effects of diabetes that cause damage to large or
small blood vessels. Thus increasing the risk of coronary heart disease, stroke and peripheral
vascular disease resulting in serious organ failure at one time leading to death. Based on the p-
value on the comorbidity variable with the results of clinical outcomes Where the p-value from
the results of the relationship test using chi-square shows a relationship marked by a p-value
of <0.05.

Patients with a diagnosis of more than 10 years dominated the population in this study. This is
because patients with long-diagnosed diabetes tend to have poorer glycemic control, because
in type 2 diabetes, especially long-standing ones, the body's cells become less responsive to the
insulin produced by the pancreas. This phenomenon is called insulin resistance. As a result, the
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body needs more insulin to regulate glucose levels in the blood. If insulin production is not
enough to meet these needs or if insulin resistance is very high, glycemic control can be
difficult. So the length of diagnosis in patients also affects the clinical outcomes. Insulin
resistance that gets worse over time can lead to increased blood glucose levels, which are
difficult to control even with proper treatment. Hypertension can worsen insulin resistance,
making glycemic control more difficult. Patients who have had diabetes and hypertension for
a long time may have more comorbidities and require more medications to manage. Both
conditions, both diabetes and hypertension, can lead to oxidative stress and chronic
inflammation in the body. Oxidative stress can damage the beta cells of the pancreas that
produce insulin, while inflammation can interfere with blood glucose regulation. The
combination of these two conditions can lead to more difficult blood sugar regulation
(Apristina et al., 2023).

Meanwhile, 4.3% of patients with a diagnosis of more than 10 years had outcome clinic results
that led to death. This is because patients with diabetes and hypertension who have been living
with these conditions for more than 10 years tend to have a higher risk of developing long-term
complications. These include coronary heart disease, heart failure, stroke, chronic kidney
failure, diabetic retinopathy, neuropathy, and other vascular disorders hence these
complications significantly increase the risk of death. Other factors include changes in the
patient's response to medications and decreased adherence to the treatment plan (Nakagami &
Morishita, 2018).

Based on the p-value of 0.125, it can be concluded that there is no significant relationship
between the duration of diabetes diagnosis and the clinical outcomes of patients who also suffer
from hypertension. Increased blood pressure in diabetic patients is caused by changes in
endothelial function, which usually occur within a period of 0 to 10 years after diagnosis.
Diabetes along with COVID-19 has a complex pathophysiological mechanism, which can
accelerate the risk of thrombosis, ischemic and multi-organ complications, which also has an
impact on the increase in mortality. Another study by Lim showed that coronavirus infection
worsens inflammation and alters the immune system'’s response, resulting in difficulties in
regulating blood sugar levels in diabetic patients. SARS-CoV-2 infection also increases the
risk of thromboembolism and may lead to cardiorespiratory failure in diabetic patients
compared to individuals without diabetes (Mogi, 2022).

This study showed that there was a significant relationship between kidney failure or EGFR
and the clinical outcomes of respondents in diabetic and diabetic patients with hypertension
who had been vaccinated with the Sinovac vaccine. More specifically, patients with kidney
failure who had severe EGFR (stages 4 and 5) had a higher percentage (i.e. 2.7%) in terms of
mortality compared to patients with moderate and mild EGFR (stages 1, 2, and 3). The
existence of a significant correlation between kidney failure or decreased kidney function
(characterized by low EGFR) and the clinical outcomes of diabetic patients who have been
vaccinated with the Sinovac vaccine can be caused by several factors (Boroumand et al., 2022).

Diabetes and hypertension can directly cause damage to the blood vessels of the kidneys, which
IS very important in the process of filtering waste and excess fluid from the blood. In diabetes,
high blood sugar levels over a long period of time can result in damage to blood vessels
throughout the body, including the kidneys. Diabetic nephropathy, or kidney damage due to
diabetes, can occur when the kidneys try to compensate by increasing the glomerular filtration
rate (GFR) in the early stages, but then experience a gradual decline in function, leading to
chronic kidney failure. In hypertension, high blood pressure can damage the blood vessels in
the kidneys and reduce the ability of the kidneys to carry out the process of filtering waste
effectively. As a result, high blood pressure is the main cause of the development of chronic
kidney failure. In both of these conditions, the vascular damage that occurs to the kidneys can
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lead to serious complications in kidney function, threatening the patient's overall health (Lim
etal., 2021).

Conclusion

It can be concluded that on average, diabetic patients and diabetic patients with hypertension
who have received the Sinovac vaccine can survive as much as 94.3% and those who die 5.7%.
Of the patients who died, there were 8 people with stage 3 and 4 chronic kidney failure, which
amounted to 2.7%. Of the 300 patients, 58% were female patients with most ages coming from
the 41 to 60 years old group (55.3%). There was a significant relationship between
comorbidities and clinical outcomes (p-value <0.001). From the results of the analysis, it was
also known that patients diagnosed with >10 years of age had a mortality percentage of 4.3%
compared to patients diagnosed <10 years of 1.3%.

References

Albadrani, M. S., Aljeelani, Y. O., Farsi, S. H., Aljohani, M. A., Qarh, A. A., Aljohani, A. S.,
Alharbi, A. A., Tobaigi, M. A. A., Aljohani, A. M., & Alzaman, N. S. (2024). Effect
of medication adherence on quality of life, activation measures, and health imagine in
the elderly people: a cross-sectional study. BMC Geriatrics, 24.

Apristina, A., Nurinda, E., Kusumawardani, N., Yugistyowati, A., & Dwinta, E. (2023).
Analisis Hubungan Tingkat Kepatuhan Penggunaan Obat terhadap Luaran Klinis
Pasien PROLANIS Diabetes Melitus dengan Hipertensi di Puskesmas Minggir pada.
Pharmaceutical Journal of Indonesia, 8(2), 149-155.

Arjita, 1. P. D., Adnyana, I. G. A., Anulus, A., Saputra, I. P. B. A., & Diarti, M. W. (2023).
Immunological Profile of Patients with Controlled and Uncontrolled Type 2 Diabetes
Melitus in Mataram City, West Nusa Tenggara. Jurnal Info Kesehatan, 21(2), 184—
191. https://doi.org/10.31965/infokes.vol21.iss2.933

Astuti, L. W., Saluza, I., Yulianti, E., & Dhamayanti, D. (2022). Feature Selection
Menggunakan Binary Wheal Optimizaton Algorithm (BWOA) pada Klasifikasi
Penyakit Diabetes. Jurnal Ilmiah Informatika Global, 13(1).

Boroumand, A. B., Forouhi, M., Karimi, F., Moghadam, A. S., Naeini, L. G., Kokabian, P., &
Naderi, D. (2022). Immunogenicity of COVID-19 vaccines in patients with diabetes
mellitus: A systematic review. Frontiers in Immunology, 13(August).
https://doi.org/10.3389/fimmu.2022.940357

Dewi, R. E., Putra, S. E. D., Aditama, L., & Wijono, H. (2020). Pengaruh Edukasi Perubahan
Gaya Hidup Sehat terhadap Clinical Outcome pada Pasien di Rumah Diabetes
Universitas Surabaya. MPI (Media Pharmaceutica Indonesiana), 3(2), 105-114.
https://doi.org/10.24123/mpi.v3i2.2982

Driyah, S., Lisyani, B. S., & Kusmiyati, D. K. (2019). Korelasi Kontrol Glikemik dengan HDL
dan Small-Dense LDL pada Penderita Diabetes Melitus dengan Komplikasi Jantung
Koroner di RSUP Dr. Kariadi Semarang, Jawa Tengah. Jurnal Biotek Medisiana
Indonesia, 8(1), 67-75.

Ichsan, D. S., Hafid, F., Ramadhan, K., & Tagwin, T. (2021). Determinan Kesediaan
Masyarakat menerima Vaksinasi Covid-19 di Sulawesi Tengah. Poltekita : Jurnal
IImu Kesehatan, 15(1), 1-11. https://doi.org/10.33860/jik.v15i1.430

Jackson, S. L., Woodruff, R. C., Nagavedu, K., Fearrington, J., Rolka, D. B., Twentyman, E.,
Carton, T. W., Puro, J., Denson, J. L., Kappelman, M. D., Paranjape, A., Thacker, D.,
Weiner, M. G., Goodman, A. B., Lekiachvili, A., Boehmer, T. K., & Block, J. P.
(2023). Association Between Hypertension and Diabetes Control and COVID-19

ISSN 2721-1215 (Print), ISSN 2721-1231 (Online)
Copyright © 2024, Journal La Medihealtico, Under the license CC BY-SA 4.0 730


https://doi.org/10.31965/infokes.vol21.iss2.933
https://doi.org/10.3389/fimmu.2022.940357
https://doi.org/10.24123/mpi.v3i2.2982
https://doi.org/10.33860/jik.v15i1.430

Severity: National Patient-Centered Clinical Research Network, United States, March
2020 to February 2022. Journal of the American Heart Association, 12(21), 1-12.
https://doi.org/10.1161/JAHA.122.030240

Jia, G., & Sowers, J. R. (2021). Hypertension in Diabetes: An Update of Basic Mechanisms
and Clinical Disease. Hypertension, 78(5), 1197-1205.
https://doi.org/10.1161/HYPERTENSIONAHA.121.17981

Klein, S. L., & Pekosz, A. (2014). Sex-based biology and the rational design of influenza
vaccination strategies. Journal of Infectious Diseases, 209(SUPPL. 3).
https://doi.org/10.1093/infdis/jiu066

Lim, S., Bae, J. H., Kwon, H. S., & Nauck, M. A. (2021). COVID-19 and diabetes mellitus:
from pathophysiology to clinical management. Nature Reviews Endocrinology, 17(1),
11-30. https://doi.org/10.1038/s41574-020-00435-4

Mogi, M. (2022). Clinical study on angiotensin Il vaccination—the first big step. Hypertension
Research, 45(1), 162-163. https://doi.org/10.1038/s41440-021-00790-3

Nakagami, H., & Morishita, R. (2018). Recent advances in therapeutic vaccines to treat
hypertension. Hypertension, 72(5), 1031-1036.
https://doi.org/10.1161/HYPERTENSIONAHA.118.11084

Priyantini, D., Ambar, N., Prinka, S., & Hanggitriana, A. (2022). Indeks Massa Tubuh Pada
Penderita Diabetes Melitus Dengan Nilai Ankle Brachial Index. Jurnal llmiah
Keperawatan Stikes Hang Tuah Surabaya, 17(2), 144-149.

Suprapto. (2021). Personality Characteristics of Nursing Students with Stress Perception in
Clinical Practice in the Era Covid-19 Pandemic Biomedik Dasar Keperawatan View
project publish View project Suprapto Suprapto. Journal of Positive Psychology &
Wellbeing, 6(1), 534-538.

Tandjungbulu, Y. F., Nuradi, N., Mawar, M., Yusril, M., Virgiawan, A. R., & Hasan, Z. A.
(2022). Karakteristik Hasil Pemeriksaan Kreatinin Serum Pada Penderita Diabetes
Melitus Ditinjau Dari Hasil Pemeriksaan HbAlc. Jurnal Media Analis Kesehatan,
13(2), 148. https://doi.org/10.32382/mak.v13i2.3019

Vasilev, G., Kabakchieva, P., Miteva, D., Batselova, H., & Velikova, T. (2022). Effectiveness
and safety of COVID-19 vaccines in patients with diabetes as a factor for vaccine
hesitancy. World Journal of Diabetes, 13(9), 738-751.
https://doi.org/10.4239/wjd.v13.i9.738

ISSN 2721-1215 (Print), ISSN 2721-1231 (Online)
Copyright © 2024, Journal La Medihealtico, Under the license CC BY-SA 4.0 731


https://doi.org/10.1161/JAHA.122.030240
https://doi.org/10.1161/HYPERTENSIONAHA.121.17981
https://doi.org/10.1093/infdis/jiu066
https://doi.org/10.1038/s41574-020-00435-4
https://doi.org/10.1038/s41440-021-00790-3
https://doi.org/10.1161/HYPERTENSIONAHA.118.11084
https://doi.org/10.32382/mak.v13i2.3019
https://doi.org/10.4239/wjd.v13.i9.738

