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Abstract

Background: The prevalence of the coronavirus disease 2019 (COVID-19) in patients with
preexisting non-communicable disease was high, and there was a question regarding the effect
of the usage of medications on COVID-19 outcomes in these patients. Therefore, this study
investigated the outcome of patients with different cardiovascular diseases (CVDs), respiratory
diseases, and diabetes drug use.

Methods: In this analytical longitudinal study, information was collected on clinical laboratory
data, COVID-19 severity, comorbidities, and drug use. The follow-up time was from enrollment
to discharge or death.

Results: A total of 1046 hospitalized patients with COVID-19 participated in this analytical
longitudinal study. The most commonly used drugs were CVD drugs (39.4%) and diabetes
drugs (19.7%). The frequency of drug use was statistically similar between survivors and non-
survivors except for diabetic drug use which was significantly higher in non-survivors (P=0.04).
Patients who used the diabetic drugs were more likely to die (odds ratio [OR]: 1.41, 95%
Cl: 1.008-1.97). Moreover, the association was not significant after adjusting to confounding
factors, and there was no significant association between other drug use and death in patients
with COVID-19.

Conclusion: The result of the present study showed that antihypertensive treatments, antidiabetic,
and respiratory disease drugs were not associated with higher deaths in hospitalized patients
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with COVID-19.
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Introduction

Coronavirus disease 2019 (COVID-19) is a respiratory
infectious disease that started the pandemic in March
2020." Since the beginning of this article, more than 692
million cases and six million deaths have been officially
reported.?

Considering the high mortality rate associated with
COVID-19, the factors associated with death were
investigated in different studies. The presence of
preexisting comorbidities was one of the main reasons
for higher mortality in these patients.*” Instead, the
association between medication use and the risk of
mortality in COVID-19 patients was investigated in
various studies. For example, some studies suggested
that since antihypertensive drugs increase Angiotensin-
converting enzyme 2 (ACE2) expression,*!! they could
worsen the prognosis of COVID-19. However, some other
investigations suggested that the use of antihypertensive
medications has a protective effect on acute lung injury."

In terms of diabetes, earlier studies showed that the
severity and odds of mortality are significantly higher
in patients with poorly controlled glycemia compared
to people with well-controlled glycemia. However, the
results of studies regarding the effect of anti-diabetic
agents"” and respiratory medication" on COVID-19
outcomes were inconclusive.

Considering the high prevalence of COVID-19 in
patients with preexisting non-communicable diseases, the
usage of drugs warrants great concern. Indeed, controversy
remains regarding the usage of these medications on
the vulnerable population. Owing to the fact that Iran
is amongst the countries with a high prevalence of
non-communicable diseases and accordingly the drug
treatment,"® we hypothesized that medication use may
be an important factor in the high rate of COVID-19
mortality in Iran. Therefore, we aimed to investigate the
outcome of patients with different cardiovascular diseases
(CVDs), respiratory, and diabetes drug use.
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Methods

In this analytical longitudinal study, we used the data
of hospitalized patients with COVID-19 in Imam-Reza
Hospital, the main referral hospital for COVID-19
patients in East Azerbaijan. The inclusion criteria were
the affirmation of COVID-19 by reverse transcription-
polymerase chain reaction (RT-PCR) test or lung imaging
features.

For obtaining demographic features and smoking
status, the author-designed questionnaires were used, and
for recording the laboratory data, the patient’s medical
reports were used. On admission, the nurses recorded the
information regarding the patient’s comorbidities and
current drug use.

CVD was defined as having hypertension, myocardial
infarction,  percutaneous  coronary intervention,
coronary artery bypass graft, or heart failure. Diabetes
includes both type I diabetes and type II diabetes. This
information was gathered from the patient or primary
next of kin. For assessing COVID-19 severity, quick
sequential organ failure assessment (QSOFA) score and
confusion, urea, respiratory rate, blood pressure, and 65
years of age or older (CURB-65) scores were used. In this
regard, information regarding the Glasgow Coma Scale,
respiratory rate, blood pressure, blood urea nitrogen, and
age were obtained. The severe COVID-19 was defined as
qSOFA scores>2 or CURB-65 scores>3.'!7 The follow-
up time was from enrollment until discharge or death.

Statistical Analysis

We used SPSS version 25 for data analysis. The
Kolmogorov-Smirnov test was applied to test if the data
comes from the normal distribution., and the descriptive
statistics were presented as mean and standard deviations
for numeric variables and as frequency (%) for categorical
and nominal data. Then, the between-group comparisons
were done using an independent t-test, and chi-square
test, with Fisher’s exact test as necessary. Logistic
regression analysis in both crude and adjusted models
(adjusted for age, sex, smoking, COVID-19 severity, and
comorbidities) was applied to evaluate an association
between different drug category use and mortality.
Furthermore, the significance level was set at 0.05.

Results

A total of 1046 hospitalized patients with COVID-19
participated in this longitudinal study. The patients’
mean age was 63.48 £ 17.06 (95% confidence interval [CI]:
62.58-64.38) years, and 54.6% of them were male. Overall,
18.20% of patients were died.

Ascanbeseenin Table 1, the survivors were significantly
younger than non-survivors (P<0.001). Being a smoker
(P=0.005) and non-survivor was significantly more
diabetic than being a survivor (P=0.003).

As presented in Table 2, the most common drugs used
were CVD drugs (45.7%) and diabetes drugs (19.7%).
There were no significant differences between survivors

Table 1. The Baseline Characteristics of Patients

Demographic Total su:‘v?\'/‘(-)rs Survivors P Value

Variables (n=1406) P (n=1150)

Age (y), 63.48+17.06 69.13+14.17 62.21+17.28 <0.001

Mean+SD

nG(e;‘;'er' Males  769(546)  149(582)  620(53.9)  02°

(¢

Smoking, n (%) 77 (5.4) 21 (8.2) 56(4.8)  0.005"

Comorbidities, n (%)

VD 643 (45.7) 121 (47.2)  521(453)  0.09°

Respiratory 183 (13.01)  39(15.2) 144 (12.5)  0.7°

diseases

Urologic 127 (9.03) 25 (9.7) 101 (8.7)  0.24°

diseases

Diabetes 324 (23.04) 72 (28.2) 252 21.9)  0.003"

Carcinoma 64 (4.5) 13 (5.07) 51 (4.4) 0.45°

Obesity 312 (22.1) 53 (20.7) 259 (22.5)  0.52°
2

BMI (kg/m?) 27.49+5.04 27.51£520 27.49+5.01  0.97°

Mean+SD

Note. CVD: Cardiovascular disease; BMI: Body mass index; SD: Standard
deviation.
2 P value of independent t-test; ® P value of chi-square.

Table 2. Comparison of the Different Drug Category Use between COVID-19
Survivors and Non-survivors

Drug Categories Total sur:v?\'/‘(;rs Survivors P
(n=1406) (=256) (n=1150) Value

CVD drugs, n (%) 554 (39.4) 107 (41.79) 447 (38.8) 0.14

Respiratory drugs, n (%) 164 (11.6) 34 (13.2) 130(11.3) 0.19
Diabetic drugs, n (%) 277 (19.7)  58(22.6) 219(19.04) 0.04
CVD and respiratory 105 (7.4) 22 (8.6) 83(7.2)  0.32
drugs, n (%)

S\(f,[/))a”d diabetic drugs, 2 154 380148 1370119 0.0
Respiratory and diabetic 42 2.9) 83.1) 34 2.9) 0.77
drugs, n (%)

CVD, diabetic, and 312.2) 6(2.3) 252.17)  0.74

respiratory drugs, n (%)

Note. CVD: Cardiovascular disease.

and non-survivors regarding drug use except for diabetic
agent use which was significantly higher in non-survivors
(P=0.04).

As can be inferred from Table 3, patients who used
diabetic drugs were more likely to die (Odds ratio [OR]:
1.41, 95% CI: 1.008-1.97). This association was not
significant when adjusted for demographic characteristics,
disease severity, and comorbidities. Moreover, there was
no significant association between other drug use and
death in patients with COVID-19 in both adjusted and
non-adjusted models (P>0.05).

Discussion

Previously,differentstudiesdemonstrated thatpre-existing
non-communicable diseases were accompanied by higher
mortality in patients with COVID-19."*" However, few
studies have been dedicated to the association between
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Table 3. Logistic Regression Analysis of the Association Between Different Drug Category Use and COVID-19 Mortality

Crude Model Multivariate Model*
Variables
OR 95% CI P Value OR 95% CI P Value

CVD drugs 1.24 0.93-1.65 0.14 1.75 0.77-3.94 0.17
Respiratory drugs 1.31 0.87-1.97 0.19 1.02 0.15-6.78 0.98
Diabetic drugs 1.41 1.008-1.97 0.04 1.76 0.27-11.36 0.55
CVD and respiratory drugs 1.28 0.78-2.09 0.32 0.81 0.36-1.83 0.61
CVD and diabetic drugs 1.37 0.93-2.03 0.10 0.94 0.5-1.76 0.85
Respiratory and diabetic drugs 1.21 0.51-2.45 0.77 0.71 0.29-2.22 0.56
CVD, diabetic, and respiratory drugs 1.61 0.47-2.89 0.34 0.63 0.2-1.96 0.42

Note. CVD: Cardiovascular disease; OR: Odds ratio; Cl: Confidence interval.

* Multivariate model was adjusted for age, gender, smoking, COVID-19 severity, and comorbidities.

non-communicable disease treatment and COVID-19
outcomes. In this study, we found that CVD drug use was
not related to higher death in hospitalized patients with
COVID-19. Some studies suggested that antihypertensive
medications may increase ACE2 expression®* and
accordingly may be associated with the increased risk of
incidence and severity of COVID-19. However, others
showed no changes,”* so, the effect of these drugs on
ACE2 expression was inconclusive. A recent meta-
analysis of 53 studies also showed no evidence of the
association between antihypertensive medications and
hospitalization, severity, and mortality of COVID-19.%
Therefore, based on these findings, the antihypertensive
medications should not be discontinued when patients
already taken them.

In addition, the result of the present study indicated that
the mortality risk was not significantly higher in patients
who took respiratory medication. Some previous studies
suggested that inhaled corticosteroids might decrease
the severity of COVID-19. Studies revealed that adding
steroids and P-agonists in cell lines decreases coronavirus
replication and cytokine production.*** However, in
infected respiratory diseases other than COVID-19,
inhaled corticosteroids are associated with an increased
risk of severity.”” A cohort study showed a higher mortality
rate in patients prescribed inhaled corticosteroids."* The
authors postulated that the observed result may be due to
the presence of risk factors not recorded in the available
data. In a systematic review, Cheng et al indicated that
the use of inhaled corticosteroids in COVID-19 patients
decreased the disease severity and hospital stay but did
not have any significant impact on intensive care unit
need and or death.*

We illustrated that antidiabetic drug use is significantly
linked with death from COVID-19. However, after
adjustment for covariates, this significant association
was no longer observed. Since multiple treatments were
used in diabetic patients, the results of previous studies
were mixed. A recent meta-analysis study showed that
diabetic patients who used metformin, sodium-glucose
cotransporter-2 inhibitors, and glucagon-like peptide-1
receptor agonists have lower mortality rates than non-
users. However, the patients who used insulin had a higher

mortality rate than non-users.” Furthermore, metformin
had anti-inflammatory effects and was associated with
lower serum inflammatory biomarkers. This could
positively affect disease severity and death in COVID-19
patients.*? In previous systematic reviews, insulin therapy
was significantly related to higher COVID-19 deaths.»?**
Although insulin has anti-inflammatory and antioxidant
effects, it may have pro-inflammation effects on the lungs,
as shown in animal studies.”> Moreover, studies displayed
that insulin users on hospital admission have higher
inflammatory markers, more coexisting disease, and
lower lymphocyte counts compared to non-users which
may predispose them to more severe COVID-19.%

This study had some limitations that may affect the
generalizability of findings. It was a single-center study.
However, Imam Reza hospital is the main referral
hospital for COVID-19 in East Azerbaijan Province, Iran.
Moreover, we only included the hospitalized patients. In
addition, we did not record the names of drugs and just
recorded the drug categories.

Conclusion

In conclusion, the results of the present study showed
that after adjusting for demographic and lifestyle factors,
COVID-19 severity and comorbidities, antihypertensive
treatments, antidiabetic, and respiratory disease drugs
were not accompanied by higher death in hospitalized
patients with COVID-19. However, considering the
limitations of the study, more prospective studies
considering the exact name of medications not just their
class are needed to confirm these findings.
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