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ABSTRACT

INTRODUCTION: Infections affect all patients, including those with diabetes mellitus (DM), which can determine the
course of infection. The aim of the study was to compare the course and treatment of infection in patients with DM and
without DM.

MATERIAL AND METHODS: 180 medical records of patients hospitalized in 2021 at the Department of Internal Medicine,
Autoimmune and Metabolic Diseases in Katowice, with infections were analyzed. The analysis included age, sex,
clinical diagnosis, DM treatment, antibiotic therapy, and laboratory parameters. The Statistica program was used for
statistical analysis.

RESULTS: The most prevalent reasons for hospitalization in both groups were: pneumonia in the course of COVID-19
(35.5% DM vs 33.7% non-DM) and urinary tract infections (26.3% DM vs 19.2% non-DM). Significantly more
non-DM patients required polyantibiotic treatment (69.7% DM vs 89.4% non-DM). The most frequently used antibiotics
were B-lactams (59.2% DM vs 57.7% non-DM). In-hospital mortality was 20% (21% DM vs 19.2% non-DM). The
length of hospitalization was 1-35 days, the median in the whole group was 9 days (10 days DM vs 8 days non-DM).
Both the initial and terminal CRP concentrations were analyzed. The median of the initial value was 71.6 (72.3 DM vs
66.2 non-DM) and the median of the terminal value was 17.15 (17.9 DM vs 15.3 non-DM). The glucose concentration
on admission was assessed with the median 123.5 mg/dL (156 mg/dL DM vs 107 mg/dL non-DM).

CONCLUSIONS: Many DM complications are well known, yet the course and treatment of infection do not differ
significantly in patients with DM and without DM. Despite that, each patient should be considered individually, so the
chosen treatment constitutes an optimized therapy.
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M. Stec et al.: Infection course and therapy in DM patients

STRESZCZENIE

WSTEP: Zakazenia wystepuja u wszystkich pacjentow, w tym takze U chorych na cukrzyce (diabetes mellitus — DM),
ktorej wspotwystapienie moze jednak determinowac przebieg zakazenia. Celem pracy bylo porownanie przebiegu i le-
czenia infekcji u chorych z DM i bez DM.

MATERIAL | METODY: Analizie poddano dokumentacje medyczng 180 pacjentéw hospitalizowanych w 2021 r. w Kli-
nice Chorob Wewngtrznych, Autoimmunologicznych i Metabolicznych w Katowicach z powodu infekcji. W analizie
uwzgledniono wiek, pte¢, rozpoznanie kliniczne, metodg leczenia DM, antybiotykoterapi¢ i parametry laboratoryjne.
Do analizy statystycznej wykorzystano program Statistica.

WYNIKI: Najczestszymi przyczynami hospitalizacji w obu grupach byly: zapalenie ptuc w przebiegu COVID-19 (35,5%
DM vs 33,7% bez DM) oraz infekcje drog moczowych (26,3% DM vs 19,2% bez DM). Istotnie wigcej pacjentow bez
DM wymagato leczenia z uzyciem wielu antybiotykow (69,7% DM vs 89,4% bez DM). Najczgsciej stosowanymi anty-
biotykami byly B-laktamy (59,2% DM vs 57,7% bez DM). Smiertelnos¢ wewnatrzszpitalna wyniosta 20% (21% DM vs
19,2% bez DM). Czas hospitalizacji wynosit 1-35 dni, mediana w catej grupie wyniosta 9 dni (10 dni w przypadku DM
vs 8 dni bez DM). Analizowano zar6wno poczatkowe, jak i koncowe st¢zenie CRP. Mediana warto$ci poczatkowej
wyniosta 71,6 (72,3 DM vs 66,2 bez DM), a mediana warto$ci koncowej 17,15 (17,9 DM vs 15,3 bez DM). Mediana
stezenia glukozy przy przyjeciu wynosita 123,5 mg/dL (156 mg/dL DM vs 107 mg/dL bez DM).

WNI0SKI: Wiele powiktan DM jest dobrze znanych, jednak przebieg i leczenie infekcji nie r6znig si¢ istotnie u pacjentow
z DM i bez DM. Mimo to do kazdego pacjenta nalezy podchodzi¢ indywidualnie, tak aby wybrane leczenie stanowito

zoptymalizowang terapie.

StOWA KLUCZOWE

cukrzyca, infekcje, terapia antybiotykowa

INTRODUCTION

Infections in patients with diabetes mellitus (DM) are
believed to be more frequent and have a poorer clini-
cal prognosis, which may be partially explained by
a decreased T cell-mediated immune response or an
impaired neutrophil function [1,2,3]. Persistent hy-
perglycemia may increase the number of inflammatory
mediators produced by adipocytes and macrophages.
Chronic inflammation may result in the damage of
pancreatic beta cells, hence insufficient insulin pro-
duction, resulting in hyperglycemia, which modulates
immune cell function [4,5]. However, despite com-
mon belief, the link between DM and an increased
susceptibility to infection is generally not supported by
strong evidence.

DM describes a group of metabolic disorders cha-
racterized by a high level of glucose and it constitutes
a tremendous worldwide health problem [1].

The prevalence of DM has been increasing in recent
decades in all age groups and has risen rapidly in recent
years mainly due to a sedentary lifestyle, unhealthy
diet, obesity and minimal physical activity [2,3]. The
International Diabetes Federation (IDF) estimated the
global prevalence to be 151 million in 2000, yet it
increased up to 537 million in 2021 [4,5] with over
61 million affected patients in Europe and 2.68 million
affected patients in Poland [6].

According to meta-analyses and the SABRE pro-
spective population-based study, DM is associated with
double the risk of coronary heart disease, ischemic
stroke and death attributed to other vascular causes
[7,8] with significantly higher mortality in South
Asians and African Caribbeans. Other cardiovascular
diseases related to DM include ischemic heart disease,
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heart failure, coronary artery disease and atheroscle-
rosis, the latter two being the most prevalent [9].

In addition to cardiovascular complications, DM is
associated with a higher incidence and severity of
infectious diseases. The more frequent infections in
diabetic patients result from a dysfunction of the
immune system conductive to a hyperglycemic en-
vironment, including neutrophil dysfunction, depres-
sion of the antioxidant system and humoral immunity.
Complications such as micro- and macro-angiopathies,
neuropathy, a decrease in the antibacterial activity of
urine, motility disorders of the gastrointestinal and
urinary tract, as well as immunological disorders, result
in a higher number of medical interventions in these
patients [10]. Furthermore, diabetic patients, especially
those with uncontrolled DM have alterations in de-
layed healing, resulting in a more severe case of the
infection and a poorer prognosis [11].

DM disrupts immunity on all levels, including the
complement system, inflammatory cytokines and anti-
bodies.

Complement system

The complement system is the main pillar of humoral
immunity. It consists of a variety of serum and surface
proteins, which induce the opsonization and phago-
cytosis of microorganisms by means of macrophages
and neutrophils, hence resulting in the lysis of these
microorganisms [12]. One of the components of the
complement system is C4. It plays a role in the
activation of classical and lectin complement cascades,
resulting in the neutralization of pathogens. In diabetic
patients, the C4 serum concentration is significantly
lower than in non-diabetic patients. Thus, DM patients
are more prone to microbial infections [10,13].
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Inflammatory cytokinesis

In hyperglycemic diabetic patients, the resting inter-
leukin concentrations remain consistently elevated.
Thus, in stimulation tests, cytokine production is
impaired as a consequence of tolerance induced by
prolonged hyperglycemia. As a result, the mononuclear
cells and monocytes of people with diabetes secrete
less interleukin 1 (IL-1) and IL-6 in response to
lipopolysaccharide stimulation [10,14].

Antibodies

In patients with type |1 diabetes, the level of glycation
of immunoglobulins corresponds to the concentration
of HbAlc, which is associated with a higher glycation
of immunoglobulins in patients with uncontrolled or
poorly controlled diabetes. Thus, a higher number of
antibodies may be damaged in diabetic patients,
resulting in a substandard immune response [11].

The overall effect of all these immune pathologies is an
increased susceptibility to infections in patients with
diabetes. Therefore, the aim of the presented study is to
compare the clinical picture, course and treatment of
infections in diabetic and non-diabetic patients.

Our primary objectives are to compare the clinical
characteristics and course of the infections (including
the history of diagnosis and treatment of DM, in-
-hospital pharmacotherapy, signs and symptoms,
laboratory tests) in patients with and without DM
and analyze and contrast the antibiotic treatment of
patients with and without DM during hospitalization.

MATERIAL AND METHODS

Study design

We used a cross-sectional study design as the type of
observational study, which allows measurement of the
outcome (course of the infection) and the exposures
(the administration of antibiotic therapy) in the study
participants at the same time. This design allows
assessment of the prevalence of the outcomes and
exposures in the clinic-based samples.

Setting

The primary analysis covered 1090 patients hospita-
lized at the Department of Internal Medicine, Auto-
immune and Metabolic Diseases in Katowice between
the 1st January 2021 and 31st December 2021. Initially,
information was collected regarding the history of
diabetes diagnosis and treatment as well as signs and
symptoms, pharmacotherapy administered in the
hospital and laboratory test results (including serum
HbAlc concentration, glucose on admission, lipid
profile, C-reactive protein — CRP, leukocytes, pro-

calcitonin on admission and discharge, creatinine and
estimated glomerular filtration rate — eGFR).

Participants

We retrospectively identified patients with a principal
diagnosis of infection among all the patients hospi-
talized at the Department in Katowice, and from among
this population, subjects fulfilling eligibility criteria
were selected.

The eligibility criteria constituted both inclusion and
exclusion criteria. The inclusion criteria were any
infection. The exclusion criteria were a history of
diagnosis of metabolic syndrome or oncological
diseases. A total of 180 patients met the inclusion
criteria and were included in the further analysis.

The patients were divided into two groups: with
diabetes (N = 76, age 70.78 + years, glucose level
199.67 + 169.37 [mg/dL) and without diabetes
(N = 104, age 62.27 + years, glucose level 116.25 +
44.33 [mg/dL]), based on the diagnosis of DM.

Bias

In order to minimize bias, the control group comprised
patients hospitalized at the Department in Katowice
between the 1st January 2021 and 31st December 2021,
who fulfilled the eligibility criteria and had no
diagnosis of DM. Thus, data regarding the compared
groups was extracted from the same institution and
within the same time frame, resulting in the mini-
malization of bias.

Study size

The number of patients hospitalized with a diagnosis
of infection at the Department in Katowice during
the study period determined the size of the ana-
lyzed population.

Statistical analysis

All the statistical analyses were performed using
Statistica 10 PL software. The comparison between the
control and the DM groups was made by the Mann-
-Whitney U test. Correlation coefficients R were
obtained according to Spearman’s rank correlation
coefficient. p < 0.05 was considered statistically
significant. The values are presented as means and
standard deviations.

RESULTS

The characteristics of the analyzed groups are
presented in Table 1. Blood samples were collected
from non-fasting patients upon admission to the
hospital.
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180 medical history records of patients were analyzed.
The cohort was divided into 2 groups: patients with DM
(n = 76) and patients without DM (n = 104). The
patients were hospitalized from 1 up to 35 days. The
median in the whole group was 9 days (10 days for the
patients with DM and 8 in patients without DM).
Regarding mortality (20% in the whole group, 21% for
the group with DM and 19% without DM), the median
hospital stay was 7 days (7.5 days for the patients with
DM and 7 without DM; Figure 1).

The vast majority of the DM patients were treated with
antidiabetic pharmacotherapy (80.5% prior to hospi-
talization and 85.7% in-hospital). The most prevalent
treatment was insulin therapy (41.6% vs 59.7% in-hos-
pital), metformin (31.2% vs 28.6%) and sylphonylurea
(18.2% vs 9.1%) in patients prior to hospitalization and
in-hospital respectively.

In the statistical analysis of the characteristics such as
the duration of hospitalization, mortality, CRP level,
leukocytes, procalcitonin (on admission and at dis-
charge) of the studied group, no statistical correlation
was found between the DM and non-DM populations
(Table I).

Table |. Characteristics of studied groups

Anthropometric DM non-DM
parameters (N=76) (N=104)
1 2 3
Sex
male [n] 44.74% (34) 57.69% (60)
female [n] 55.26% (42) 42.31% (44)
Age [ 70.77 £13.13 6227 £17.75
BMI [kg/m?] 28.90 + 857 2662+ 5.86
Body mass [kg] 80.27 + 1921 78.05 + 19.90
Height [cm] 166.21 + 8.9 17085 + 1017
Mortality [n] 21.05% (16) 19.23% (20)
Dhuorg;:ii?;ig;tion [days] 1068 +6.78 869+502
Non-fasting glycaemia 19967 +169.37  166.25+ 44.33

on admission [mg/dL]

Altered lipid profile 20.19% (21) 21.15% (22)
CRP on admission [mg/L] 92.65+77.78 93.85+81.80
CRP at discharge [mg/L] 40.03 +52.64 38.85 +58.63
Leukocytes on

admission [10%yL] 11.18 £7.82 1042 £5.96
Leukocytes at discharge

[10%/L] 9.61+£7.75 10.33 £5.93
Procalcitonin on

admission [ng/mL] 4.32+10.52 2.37+8.12
Procalcitonin at 0.63 + 159 197 +365

discharge [ng/mL]

cd. tab. |

1 2 3
Creatinine [mg/dL] 150+ 144 1.26 £1.07
eGFR [mL/min] 35.51+13.33 30.46 + 13.49
PreToria e couse 35 56% (27) 33.65% (35)
Urinary tract infections 26.32% (20) 19.23% (20)
Pneumonia 14.47% (11) 15.38% (16)
C. difficile infection 9.21% (7) 13.46% (14)
Diverticulitis 0% (0) 7.69% (8)
Urosepsis 5.26% (4) 6.73% (7)
Sepsis 6.58% (5) 4.08% (5)
H. pylori infection 6.58% (5) 2.88% (3)
Cholecystitis 3.95% (3) 5.77% (6)
A::;i I’tiltjit;uIointerstitial 3.95% (3) 1.92% (2)
Acute pancreatitis 1.32% (1) 3.85% (4)
Colitis 1.32% (1) 2.88% (3)
Abdominal abscess 0% (0) 2.88% (3)
Urethritis 2.63% (2) 0% (0)
G e o reme
Esophagitis 1.32% (1) 0.96% (1)
Pericarditis 1.32% (1) 0% (0)
Yersiniosis 0% (0) 0.96% (1)
Perirectal abscess 0% (0) 0.96% (1)
Meningitis 0% (0) 0.96% (1)
Myocarditis 0% (0) 0.96% (1)
B-lactams 59.2% (45) 56.73% (59)
Quinolones 40.79% (31) 41.34% (43)
Nitroimidazoles 28.95% (22) 26.92% (28)
Glycopeptides 17.11% (13) 21.15% (22)
Sulphonamides 9.21% (7) 3.85% (4)
Macrolides 2.63% (2) 8.65% (9)
Fosfomycin 5.26% (4) 1.92% (2)
Aminoglycosides 1.31% (1) 5.77% (6)
Rifampicin 3.95% (3) 1.92% (2)
Linezolid 0% (0) 3.85% (4)
Lincosamides 0% (0) 2.88% (3)
Tetracycline 0% (0) 1.92% (2)
Polymyxin 0% (0) 1.92% (2)
Rifaximin 0% (0) 1.92% (2)
Penicillin 0% (0) 0.96% (1)
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DM - diabetes mellitus; BMI — body mass index; CRP - C-reactive protein;
eGFR - estimated glomerular filtration rate; COVID-19 — coronavirus disease

2019; C. difficile - Clostridium difficile; H. pylori — Helicobacter pylori.
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Fig. 1. Dispersion of patient death rate during hospitalization; DM — diabetes mellitus.

The most frequent reasons for hospitalization in both
groups were: pneumonia in the course of coronavirus
disease 2019 (COVID-19; 35.5% of diagnoses in DM
patients and 33.7% in non-DM ones), urinary tract
infections (26.3% diagnosed in DM patients and 19.2%

Table Il. Reasons for hospitalization

in non-DM ones), pneumonia (14.5% of diagnoses in
DM patients and 15.4% in non-DM ones), Clostridium
difficile (C. difficile) infection (9.2% of diagnoses in
DM patients and 13.5% in non-DM ones) and others
(Table I, 11).

Reason for hospitalization (from most common)

with DM
pneumonia in
course of COVID-19 35.5%
urinary tract infections 26.3%
pneumonia 14.5%
C. difficile infection 9.2%
H. pylori |nlfect|on 6.6%
sepsis
urosepsis 5.3%
kidney inflammation
L 3.9%
cholecystitis
acute pancreatitis
colitis
" 1.3%
esophagitis
pericarditis

without DM
cou?;]: %ng$/|lg-19 33.7%
urinary tract infections 19.2%
pneumonia 15.4%
C. difficile infection 13.5%
diverticulitis 7.7%
urosepsis 6.7%
cholecystitis 5.8%
sepsis 4.8%
pancreatitis 3.8%
abscess in the abdomen
H. pylori infection 2.9%
colitis
gastritis
(othe?r:?eacr:ig;)pylon 1.9%
urethritis
yersiniosis
perirectal abscess
meningitis 1%
esophagitis
pericarditis

DM - diabetes mellitus; COVID-19 — coronavirus disease 2019; C. difficile — Clostridium difficile; H. pylori— Helicobacter pylori.

The compared groups do not show any particular
differences; however, minor differences can be found.
It was observed that the DM patients were more likely
to suffer from pneumonia in the course of COVID-19

than the non-DM patients (35.5% vs 33.7%).
Moreover, the diabetic group was more often
hospitalized due to urinary tract infections than the
non-diabetic group (26.3% vs 19.2%). Pneumonia was
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slightly more frequent in the non-DM patients (15.4%
vs 14.5%) and C. difficile infection was also more com-
mon among the non-diabetic patients (13.5% vs 9.2%;
Table I). There was no significant difference between
the sexes in the incidence of the particular infections.

B-lactams was the most frequently prescribed antibiotic
in both groups. It were received by 59.2% of diabetic

Table lll. Frequency of antibiotic therapy choice

patients and 56.7% of non-diabetic patients. Third-
-generation cephalosporin was the most often chosen
with 66.7% and 85%, respectively, followed by
quinolones (40.8% vs 41.3%; Table I, I11).

The need for more than 1 type of antibiotic treatment
occurred in 69.7% of the DM patients and 89.4% of the
non-DM patients (Figure 2).

Antibiotic (from most common)

with DM without DM
-lactams 2% -lactams 73%
B-lact 59.2% B-lact 56.73%
quinolones 40.8% quinolones 41.3%
nitroimidazoles 28.9% nitroimidazoles 26.9%
glycopeptides 17.1% glycopeptides 21.6%
sulphonamides 9.2% macrolides 8.7%
fosfomycin 5.3% aminoglycosides 5.8%
. - linezolid
0, 0,
rifampicin 3.9% sulphonamides 3.8%
macrolides 2.6% lincosamides 2.9%
tetracycline
. . ponmyxm 19%
aminoglycosides 1.3% fosfomycin
rifaximin
penicillin 1%
DM - diabetes mellitus.
W With DM Without DM

40

30

20

Number of patients

10

i jlmﬂ- .
4 5 6 7

Number of antibiotics used in therapy

Fig. 2. Number of antibiotics used in treatment; DM — diabetes mellitus.

The initial and terminal CRP values were analyzed.
The median baseline value was 71.6 mg/L (72.3 mg/L
in the patients with DM and 66.2 mg/L in the patients
without DM) and the median of the final value was
17.15 mg/L (17.9 mg/L in the patients with DM and
15.3 mg/L in the patients without DM). The differences
were not significant (p = 0.952 at baseline and p = 0.580
at end). Similarly, the initial and final leukocyte values
were measured. The median baseline value was
8.61 x 10%/uL (8.56 x 10%/uL in the patients with DM
and 8.78 x 10%uL in the patients without DM) and the

222

median final value was 17.15 (7.55 x 10%uL in the
patients with DM and 8.64 x 10%uL in the patients
without DM). The differences were not significant
(p = 0.906 for baseline and p = 0.140 for final). We also
analyzed each major disease separately in each group
and there were not significant differences either.

The glucose values were also compared. The median
was 123.5 mg/dL (156 mg/dL in the patients with DM
and 107 mg/dL in the patients without DM). There was
a significant difference between the glycemia values
(p <0.01; Table IV).
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Table IV. Differences in patients with and without DM

Patients
with DM without DM
most common antibiotic: B-lactams (59.2%) most common antibiotic: B-lactams (57.7%)
death: 21% death: 19.2%

glucose value: 156 mg/dL
CRP value: initial 72.3; terminal 17.9
length of hospitalization: 10 days

glucose value: 107 mg/dL
CRP value: initial 66.2; terminal 13.3
length of hospitalization: 8 days

DM - diabetes mellitus; CRP — C-reactive protein.

DISCUSSION

Despite the wide and common preventive awareness,
hyperglycemia and hypoglycemia are still major
challenges in modern medicine. Hyperglycemia is
associated with the risk of infections, cardiovascular
events and even higher mortality during hospitali-
zation. All these factors may prolong the patient’s stay
in hospital, which was one of the results in our study as
well [15,16]. What is more, according to World Health
Organization (WHO) data, 537 million people world-
wide suffer from diabetes. It is estimated that by 2030
it will be the 7th leading cause of death [2].

The first large study which compared the infection risk
in diabetic and non-diabetic patients was published in
Ontario in 1999. It compared 513 749 patients in each
group. In both groups, 51.7% of the patients were men.
While the study found no differences between men and
women, it showed that diabetic patients were more
likely to die from infection, 1% for diabetic patients and
0.6% for non-diabetic patients (p < 0.0001) [17,18,19].
In comparison, our study showed a completely opposite
trend. It contained 53% men. 1090 records were
analyzed but only 180 patients with infections were
included. Of the 180 cases, 76 were diabetic (42%) and
104 non-diabetic (68%), 21% deaths were observed in
the diabetic group and 19% in the non-diabetic group
(p = 0.763), hence the difference was not significant.
However, according to Zoppini et al. [20], mortality
in diabetic patients peaked in younger patients (30—
—64 years) and declined afterwards. This idea aligns
with our results — the DM cohort was generally older
than the non-DM cohort, thus mortality could have
been lower in the analyzed diabetic patients.

The Ontario study also indicated that the most common
infection among diabetic patients was upper respiratory
tract infection (61.8% of all cases). This was followed
by cystitis (11.9%), pneumonia (10.7%) and cellulitis
(10%). On the other hand, the least common were
human immunodeficiency virus (0.12%), appendicitis
(0.13%) and peritonitis (0.20%) [19].

Our results also prove that respiratory infections are the
most common conditions. It should be emphasized that
the study covered a year full of COVID-19 cases. The
diabetic patients in our study suffered the most from
pneumonia in the course of COVID-19 (35.5%),

223

urinary tract infections (26.3%) and pneumonia per se
(14.5%). Nevertheless, the least common were acute
pancreatitis, colitis, esophagitis and pericarditis (all
together 1.3%).

The COVID-19 epidemic has also changed the patterns.
It was observed that during the 28-day follow-up
period, the in-hospital death rate was much higher for
individuals with a newly developed type 2 diabetes
(T2D) or with pre-existing T2D compared to
nondiabetic patients (7.8% vs 2.7%). Furthermore, T2D
subjects were more likely to develop complications
such as acute respiratory distress syndrome (ARDS;
16.9% vs 7.2%), septic shock (3.8% vs 1.0%) and
disseminated intravascular coagulation (DIC; 0.5% vs
0.2%). There was no difference in the symptoms, such
as cough or fever, between the DM and non-DM
groups, but the diabetic patients were characterized by
more frequent albuminuria and a higher serum level of
CRP and leukocytes [21,22]. Nonetheless, our study
did not show those tendencies; mortality was not higher
in the DM group (24% vs 26.5%), we did not observe
significantly greater inflammation markers or an
elevated proportion of complications either.

It was also stated that patients with both urinary tract
infection and diabetes presented a more severe course
of infection. We also performed an isolated analysis of
this group of patients but found no significant
difference [23].

C. difficile infection is seldom associated with diabetes
but tends to occur more frequently in often-hospitalized
DM patients [24]. Interestingly, in our study the
incidence of C. difficile infection was higher in the
non-DM cohort (13.5% vs 9.2%). Nevertheless,
according to Meier et al. [25], the infection may be
more frequent in patients with a lower body mass index
(BMI) and without diabetes.

Although the frequent occurrence of infections in
patients with DM is often claimed, it has never been
fully explained. The review of the available literature
done by Knapp [26] highlights that it is not certain if
DM itself predisposes to infections. The author states
that it is important to remember that diabetes is
a complex disorder which often occurs with other
diseases. For this reason, it is not clear if DM makes
patients more likely to suffer from infections. The
impact of DM on immune response is still debated —
a variety of studies support this thesis, but there are still
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studies suggesting an undisturbed
response [16,26].

Our results differ from those obtained in some studies;
however, there is a limited number of studies covering
this area, exploring infections and the course of the
disease generally. Our paper is a part of the debate and
in our opinion, another clinical trial should be
conducted.

inflammatory

Limitations

Our study also has several limitations. The first is the
lack of HbAlc determination in every patient. Another
is the small study group where some of the patients
were admitted to hospital urgently, so fasting blood
glucose was not measured. It should also be
remembered that our study was conducted during the
COVID-19 pandemic; some patients were transferred
to other wards and temporary hospitals, so we could not
collect data from the entire period of infection.

CONCLUSIONS

Hyperglycemia plays an important role in the
inflammatory process and adversely affects the
progression of diabetes complications. Diabetic
patients are susceptible to various types of infection,
and glycemic control is a prerequisite for effective
infection control. The degree and duration of
hyperglycemia seem to be of greater prognostic
importance. This in turn means that achieving optimal
diabetes control is paramount, which can translate into
a better prognosis in severe infection, and that each
patient needs to be treated individually so that the
chosen treatment is an optimized, effective therapy.
Our study revealed that patients from the DM group
presented a similar course of infections, were
hospitalized for a comparable period of time and were
treated with similar types of antibiotics in comparison
with the non-DM group. Also, their prognosis in
mortality was similar.
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