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Introduction 

Most of the coronaviruses are enveloped viruses 
of the ribonucleic acid (RNA) genome leading to 
mild upper respiratory tract infections, especially 
in individuals with healthy immune systems (1, 2). 
In December 2019, a new beta-coronavirus was 
identified in Wuhan, the largest and the most 
populous city in the Province of Hubei in China, 
currently called COVID-19 (3). Spreading rapidly, 
the condition was declared as a pandemic by the 
World Health Organization (WHO) on March 11, 
2020 (4). The virus, affecting almost all countries 
in various degrees and leading to a global problem 
in many areas such as sociological, economic, and 
health, was declared for the first time in our 
country on 10th March 2020. A total of 163.942 
cases and 4.540 deaths related to COVID-19 were 
recorded in Turkey from the first cases of 
COVID-19 declared on 10th March 2020 until the 

date our study was completed on 31st May 2020 
(5). 

Although the condition is dealt with mildly by 
most patients, COVID-19 disease results in 
pneumonia, acute respiratory distress syndrome 
(ARDS), multiple organ failure, and death, 
especially in some patient groups (6). In the 
literature, numerous studies report that the 
complications and mortality led by COVID-19 
progress at a higher rate among those with certain 
risk factors, such as diabetes mellitus (DM), 
obesity and hypertension (HT) (7-12). 

DM is one of the most commonly encountered 
chronic conditions with multiple systemic 
complications (13). In another study performed in 
the USA, 10.5% of the total population, and 
26.8% of the population aged 65≤ at the risk of 
death due to COVID -19 disease are stated to 
have DM (14). It is important to reveal the 
association between DM, which is witnessed so 
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commonly and causes mortality and morbidity due 
to its complications, and COVID-19 disease, 
which is considered a global threat. DM is known 
to impair the outcomes of severe acute respiratory 
syndrome coronavirus (SARS-CoV), 
hemagglutinin type-1 and neuraminidase type-1 
(H1N1), and other similar viral infections leading 
to ARDS (15, 16). Additionally, considering the 
transmission rate of SARS-CoV-2 and global 
prevalence of DM, creating a parallel disease 
spectrum in the respiratory tract, such an 
interaction is alarming and so the correlation 
between DM and COVID-19 disease is an 
important issue for health authorities.  In this 
respect, it is significant tounderstand the 
relationship between DM and COVID-19 
pneumonia in terms of optimal care in DM 
patients, measures to reduce mortality and 
morbidity, improvement of novel treatment and 
care strategies and development of different 
clinical severity scores in patients with DM. 

With the present study, we aimed to investigate 
whether DM affects the length of hospitalization 
in the wards and ICU, disease severity and 
treatment modalities administered to patients with 
COVID-19 pneumonia.Thus, our study aims at 
providing better care for COVID-19 patients with 
DM, increasing the awareness in early 
intervention, and contributingto the essential 
scientific discussions on measures to be taken in 
terms of antiviral or additional treatments. 

Material and Method 

The present report is a retrospective case-control 
study where 125 patients diagnosed with COVID-
19 pneumonia were investigated between 1st 
April-31st May 2020 in Van Training and Research 
Hospital. Of 125 study participants, while 100 
constituted the non-diabetic control group, 25 
were grouped as the case or patient group 
diagnosed with DM. Moreover, in order to rule 
out the effects of other comorbidities, those with 
additional comorbidities were not included in both 
groups. 

Patients’ demographic characteristics, symptoms 
and findings, readings of laboratory investigations, 
images and reports of chest tomography, length of 
hospitalization, and the requirement for ICU were 
created by scanning retrospectively the patients’ 
files and from the pre-created hospital system.In 
addition, several data with no access were 
obtained through direct contact with the patients 
or their families. 

The inclusion criteria were composed of the 
following: 

1- Being over 18 years of age, 
2- The determination of SARS-CoV-2 through 

the reverse transcription-polymerase chain 
reaction (RT-PCR) test taken from the 
respiratory tract swabs based on the 
guidelines of The Turkish Ministry of Health 
meeting the definition of probable cases, 

3- The existence of significant involvement in 
chest tomography suggesting Covid-19 
pneumonia, 

4- No additional diseases other than DM in the 
case group with DM, 

5- No additional diseases in the control group 
without DM, 

For patients’ respiratory tract samples, the 
oropharyngeal swab samples were first taken and 
then the nasal samples were obtained using the 
same swab under the guidelines by The Turkish 
Ministry of Health. The swap samples were 
delivered to the laboratory through the cold-chain 
transport and examined using RT-PCR for SARS-
CoV-2. 

Computerized tomography (CT) imaging scores 
created by Guo et al. were used to measure the 
severity of involvement in the lungs of those with 
COVID-19 pneumonia and the values of CT score 
were obtained using the scoring system below 
(12). 

Distribution of performance scores among the 
cases: 

(1) unilateral patchyshadows or ground-glass 
opacity in five cases, 

(2) bilateral patchy shadows or ground-glass 
opacity in seven, 

(3) diffuse changes for (1) or (2) in two, 

(4) unilateral solid shadow, strip shadow in two, 

(5) bilateral solid shadow, strip shadow in four, 

(6) unilateral pleural effusion in two, 

(7) bilateral pleural effusion in four, 

(8) an increase or enlargement in mediastinal 
lymph nodes in one case. 

This study was reviewed and approved by the 
medical ethics committee of Van Traning and 
Research Hospital (approval number: 2020/10). 

Statistical Analysis: The visual (histogram) and 
analytical methods (the Kolmogorov-Smirnov and 
Shapiro-Wilk tests) were used to evaluate the 
normal distribution of continuous data. For the 
descriptive statistical findings, continuous data 
were reported as median (min-max) in those with 
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no normal distribution and as mean±standard 
deviation (SD) in those with normal distribution, 
while thecategorical data were reported as 
numbers (percentage).While evaluating the 
statistical difference between the averages and 
medians in continuous data, the t-test and Mann-
Whitney U test were used for independent 
samples, respectively. In assessing the statistical 
significance in categorical data, the chi-square and 
Fisher's exact tests were utilized. However, the 
Pearson's correlation analysis was used to evaluate 
the correlation between groups. The statistical 
significance level was set as 0.05 and the statistical 
analyses of the study findings were evaluated 
through the Statistical Package for the Social 
Sciences software for Windows, version 27.0 
(SPSS Inc., Chicago, IL,USA). 

Results 

As to the demographic characteristics of 125 study 
participants diagnosed with COVID-19 
pneumonia, 41.6% were female and 58.4% were 
male. While the mean age was measured as 
60.2±10.8 years in the case group with DM, the 
rate was 36 ±13.3 years in the non-diabetic 
control group and there was a statistically 
significant difference between both groups 
(p<0.05) (Table 1). Except for DM, no comorbid 
diseases, another demographic feature, was also 
present in both groups. 

The three most common symptoms were detected 
as cough (84%), fever (64%) and shortness of 
breath (52%) in the case group, and cough (39%), 
myalgia (34%) and fever (20%) in the control 
group. Compared the two groups statistically in 
terms of symptoms, a difference was observed in 
terms of the percentages of cough, fever and 
shortness of breath seen in the diabetic group and 
the difference was significantly higher those with 
DM (p<0.05) (Table 2). 

Among the laboratory parameters examined in the 
study, there was a statistically significant 
difference between both groups in terms of the 
values of gamma-glutamyl transferase (GGT), C-
reactive protein (CRP), white blood cell (WBC) 
count, neutrophil count, mean platelet volume 
(MPV), D-dimer and albumin. However, the mean 
values of GGT were also determined as 50.8±43.5 
and 22.7±18.8 in the case and control groups 
(p<0.05), respectively. Even so, while the medians 
of CRP in the case and control groups were 
measured as 30 (1-250) and 4.7 (0-298) (p<0.05), 
the mean values of WBC were detected to be 
7985.6±3286.0 and 6527.1±2803.2 in the case and 

control groups (p<0.05), respectively.The mean 
values of the absolute neutrophil count were 
5743.2±3379.1 and 4398.5±2413.3 in the case and 
control groups (p<0.05), respectively. However, in 
terms of MPV, the mean values in the case and 
control groups were detected as 10.4±1.4 and 
9.8±1.2 (p <0.05), respectively. While detected to 
be 717.3±889.6 in the case group, the mean value 
of D-dimer was found as 200±258.5 in the control 
group (p<0.05). As the median values, albumin 
was also measured to be 3.7±0.4 in the case group 
and 4.3±0.3 in the control group (p<0.05) (Table 
3). 

Since COVID-19 pneumonia was considered the 
inclusion criteria for the study, typical changes 
consistent with COVID-19 pneumonia were 
sought in lung tomography of all patients in the 
study. When both groups were compared based on 
the tomography scores to predict the severity of 
lung involvement, a statistically significant 
difference was seen to be present between the 
severity scores of both groups (p<0.05). While the 
median value of chest CT scores was 10 (7-17) in 
the case group with COVID-19 pneumonia and 
DM, the value was found as 6 (5-12) in the control 
group without DM. Chest CT scores were 
significantly higher in the case group (Table 4). 

Given the clinical pace of the disease and the 
outcomes of treatment regimes, there was a 
statistically significant difference between both 
groups in terms of ICU requirement, need for O2 
and steroids, number of deaths, and the total 
duration of hospitalization. Of 25 patients in the 
case group, seven were detected to need caring in 
ICU, accounting for 5.6% of thewhole study 
participants. All of the patients in the control 
group were detected not to need caring in ICU. 
When the case group’s requirement for caring in 
ICU was compared with that of the control group, 
a statistically significant difference was found in 
favor of the case group with DM (p<0.05). Forty 
percent of the diabetic case group and 6% of the 
control group were detected to need O2, and the 
requirement for O2 in the case group was seen to 
be statistically significant, compared to that of the 
controls (p<0.05). While two of 25 COVID-19 
patients with DM died, no deaths were observed 
among those in the control group. The mortality 
rate was found to be 1.3% among the entire study 
participants, and there was a significant difference 
in terms of deathsbetween both groups 
(p<0.05).The median values of total 
hospitalization were found as 10 days (2-30) and 7 
days (2-20) in the case and control groups, and the 
difference   was   statistically  significant  (p<0.05)  
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Table 1. Demographic Features 

 DM/Yes 

n (%) 

DM/No 

n (%) 

Total 

n (%) 
p 

Gender 
Male 14 (56%) 38 (38%) 52 (41.6%) 

0.102† 
Female 11 (44%) 62 (62%) 73 (58.4%) 

Age (yrs) Mean±SD 60.2±10.8 36.0±13.3 40.8±16.1 0.001* 

CI: Confidence interval, DM: Diabetes mellitus, SD: Standard deviation,  
*t test for independent variables †Chi-square test 
 

Table 2. The distribution of Symptoms In The Study Groups 

Existence of symptoms 
DM/Yes 

n (%) 

DM/No 

n (%) 

Total 

n (%) 
p 

Fever 16 (64%) 20 (20%) 36 (28.8%) 0.001† 

Coughing 21 (84%) 39 (39%) 60 (48%) 0.001† 

Headache 7 (28%) 15 (15%) 22 (17.6%) 0.127* 

Myalgia 12 (48%) 34 (34%) 46 (36.8%) 0.194† 

Sorethroat 6 (24%) 17 (17%) 23 (18.4%) 0.401* 

Impairedtaste/smell 2 (8%) 8 (8%) 10 (8%) 1.000* 

Shortness of breath 13 (52%) 10 (10%) 23 (18.4%) 0.001* 

CI: Confidence interval, DM: Diabetes mellitus *Fisher’s test †Chi-square test 

 

(Table 5). Whether there was a correlation 
between mean fasting glucose and HbA1c values 
of 25 patients in the case group and ICU 
requirement, need for O2 and the total duration of 
hospitalization was also examined, no significant 
difference was found. 

Discussion 

It is a known fact that DM leads to the 
predisposition to various infections and results in 
poor clinical outcomes (17-19). In many studies 
conducted previously, it is seen that commonly 
encountered comorbidities in societies, such as 
DM and HT, impair the pace of COVID-19 
pneumonia and bring about higher mortality (7-
11). However, the number of studies evaluating 
isolatedly the effects of DM without looking at the 
effects of other comorbidities is limited. 

In our study, we attribute the advanced age of our 
diabetic case group with COVID-19 pneumonia to 
excluding additional comorbidities out of the 
criteria in both groups, and this finding is 
compatible with that in the study by Guo et al. In 
the aforementioned study where additional 
comorbidities were excluded from the study 
samples, although there was a significant 
difference inage levels between the groups, DM 
was predicted to increase significantly the risk of 
progression of  COVID-19 pneumonia (12). 

In our study, such symptoms as cough, fever, 
shortness of breath, and myalgia, were detected as 
the most common maladies in patients with 
COVID-19 pneumonia, and such a finding was in 
line with that found in the general population in 
other studies (20-22). In the literature, the 
predominance of such symptoms as cough, fever, 
and shortness of breath has been reported to be 
effective in predicting the requirement for staying 
in ICU and more severe course of the disease, and 
such symptoms are encountered higher in the 
diabetic population (23). We consider that the 
higher prevalence of symptoms such as cough, 
fever and shortness of breath in our diabetic case 
group was associated with the higher rate of lung 
involvement in the case group. In addition, these 
symptoms may also be the precursor of a more 
severe pace of the disease. 

Dysfunctional pro-inflammatory cytokine 
responses are likely to be another underlying cause 
of severe COVID-19 pneumonia in the diabetic 
population (3, 24, 25). In diabetic patients, the 
levels of pro-inflammatory cytokines, such as 
interleukin-1 (IL-1), interleukin-6 (IL-6) and 
tumor necrosis factor-alpha (TNF-α) are higher 
(25). Different markers, such as CRP, D-dimer 
and fibrinogen, have also been found to be 
increased in DM patients contracting COVID-19 
disease (3). In our study, the detection of higher 
rates of such parameters as CRP, D-dimer, WBC, 
and absolute neutrophil count as the indicators  of  
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Table 3. Comparison of Laboratory Parameters Between Study Groups 

Laboratory parameters DM/Yes DM/No Total p 

AST (U/L) 

Mean±SD 
26.4±13.8 23.5±22.4 24.1±20.9 0.536* 

ALT (U/L) 

Mean±SD 
28.2±19.2 22.0±25.4 23.2±24.3 0.253* 

ALP (U/L) 

Mean±SD 
83.0±23.2 73.2±25.7 75.2±25.5 0.084* 

GGT (U/L) 

Mean±SD 
50.8±43.5 22.7±18.8 28.3±27.9 0.004* 

LDH (U/L) 

Mean±SD 
236.6±63.0 215.4±73.5 219.6±71.8 0.188* 

Creatinine (mg/dl) 

Median (Min-Max) 
0.9 (0.5-89) 0.9 (0.5-1.4) 0.9 (0.5-89) 0.565† 

CRP (mg/L) 

Median (Min-Max) 
30 (1-250) 4.7 (0-298) 6.1 (0-298) 0.001† 

PCT (ng/mL) 

Mean±SD 
0.1±0.1 0.2±0.9 0.2±0.9 0.801* 

WBC (10 ^9/L) 

Mean±SD 
7985.6±3286.0 6527.1±2803.2 6818.8±2950.7 0.026* 

Lymphocyte (10 ^9/L) 

Mean±SD 
1663.6±830.5 1592.6±620.4 1606.8±664.6 0.635* 

Neutrophil (10 ^9/L) 

Mean±SD 
5743.2±3379.1 4398.5±2413.3 4667.4±2674.2 0.024* 

Hb (g/dL) 

Mean±SD 
14.3±1.7 14.7±1.7 14.6±1.7 0.295* 

Platelet (10 ^3/uL) 

Mean±SD 
201800.0±45409.3 222950.0±66186.1 218720.0±62997.3 0.134* 

MPV (%) 

Mean±SD 
10.4±1.4 9.8±1.2 9.9±1.3 0.039* 

Ferritin (ng/ml) 

Median (Min-Max) 
195 (16-1638) 133.7 (1.1-1828) 138.3 (1.1-1828) 0.131† 

D-Dimer (ng/ml) 

Mean±SD 
717.3±889.6 200.0±258.5 303.4±499.7 0.008* 

Troponin (ng/mL) 

Mean±SD 
0.1±0.1 0.1±0.1 0.1±0.1 0.327* 

CK (U/L) 

Mean±SD 
135.3±108.7 123.8±116.2 126.1±114.4 0.656* 

Albumin (g/dl) 

Mean±SD 
3.7±0.4 4.3±0.3 4.2±0.4 0.001* 

SD: Standard deviation, Min:Minimum, Max:Maximum, ALP: Alkaline phosphatase, AST: Aspartate 
aminotransferase, CK: Creatinekinase, CRP: C-reactive protein, DM: Diabetes mellitus, GGT: Gamma-glutamyl 
transferase, Hb: Hemoglobin, LDH: Lactatedehydrogenase, MPV: Mean platelet volume, PCT:  Procalcitonin, 
WBC:White blood cell,  *t test for independent variables, †A non -parametric test was used since creatinine, ferritin 
and CRP were not compatible with normal distribution 

 

inflammation in our COVID-19 pneumonia 
patients with DM was considered to be associated 
with the higher risks of inflammation responses 

and the table of macrophage activation syndrome 
(MAS) in the case group. 
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Table 4. Comparison of Scores of Lung Tomography Between The Study Groups 

Scores of lung tomography DM/Yes DM/No Total p 

Median (min-max) 10.0 (7.0-17.0) 6.0 (5.0-12.0) 6.0 (5.0-17.0) 0.001* 

Min:Minimum, Max:Maximum DM: Diabetes mellitus, SD: Standard deviation  
*Mann-Whitney U test 

 

Table 5. The Course of the COVID-19 Pneumonia In The Study Groups 

ClinicalSpectrum 
DM/Yes DM/No Toplam 

p 
n % n % n % 

Requirement for 
ICU 

Yes 7 28.0 - - 7 5.6 
0.001† 

No 18 72.0 100 100.0 118 94.4 

Requirement for 
O2 

Yes 10 40.0 6 6.0 16 12.8 
0.001* 

No 15 60.0 94 94.0 109 87.2 

Requirement for 
stereoids 

Yes 10 40.0 9 9.0 19 15.2 
0.001* 

No 15 60.0 91 91.0 106 84.8 

Final Status Exitus 2 8.0 - - 2 1.6 
0.039* 

Healthy 23 92.0 100 100.0 123 98.4 

Duration of Stay in Hospital 

Median (Min-Max) 

10.0 

(2.0-30.0) 

7.0 

(2.0-20.0) 

7.0 

(2.0-30.0) 

0.032† 

CI: Confidence interval, DM: Diabetes mellitus, ICU: Intensive care unit, O 2: Oxygen, SD: Standard deviation, 
*Fisher’s test †Chi-square test 

During the inflammatory storm, the level of D-
dimer increases significantly, meaning a plasmin-
associated issue that activates the inflammation 
process at the early stage. However, as the 
inflammation progresses, the hypoxia-induced 
molecular thrombin is also activated directly and 
the activation of monocyte-macrophages also 
secrete a bit tissue factor and so leading to 
exogenous coagulation (12). Such a condition 
leads to a general tendency to coagulation, or even 
extensive disseminated intravascular coagulation 
(DIC). In our study, the level of D-dimer was 
found to be significantly higher in the case group 
with DM. We attributed this increase was the 
signs of poor progression of the disease among 
COVID-19 patients and the inflammatory 
response would be more severe. These findings 
reveal that COVID-19 pneumonia patients with 
DM are prone to creating an inflammatory storm 
leading to the rapid deterioration of their clinics. 

Various biochemical parameters, such as lactate 
dehydrogenase (LDH), alanine transaminase 
(ALT), gamma glutamyl transferase (GGT) and 
troponin have been reported to be increased in 
those with COVID-19 pneumonia in various 
studies and these biomarkers are also known as 
important markers indicating myocardial, kidney 
and liver damages (12, 26). In our study, although 
the value of GGT was found to be significantly 
higher in the case group with DM, no significant 

difference was observed in the levels of ALT, 
aspartate aminotransferase (AST), troponin and 
LDH. The existence of higher enzyme levels in 
the diabetic case group was important in terms of 
showing that organ damage would be more severe, 
compared with those in the control group. 
Furthermore, the fact that we found a lower level 
of albumin in the case group than the non-diabetic 
controls reveals that DM patients are more likely 
to be malnourished. 

In our study, we consider that the existence of 
more severe lung involvements and higher CT 
scores in the case group arose from more severe 
lung damages due to the viral respiratory 
pathogens in DM patients (15, 19, 27, 28). 
Although there are many other mechanisms 
involved in such an outcome, the most prominent 
culprithas been attributed to the following entity: 
Patients with DM have a low respiratory function 
as revealed by various animal studies reporting 
that alveolar-capillary microangiopathy and 
interstitial fibrosis are induced by the glycolysis of 
lung tissue collagen in themodels of DM (29, 30). 
In another study, the expression of angiotensin-
converting enzyme-2 (ACE-2) was shown to 
increase in the lungs, kidneys, heart, and pancreas 
in rodent DM models (31, 32). ACE-2 is a type-1 
integral membrane glycoprotein expressed in 
epithelial cells of cardiovascular, pulmonary, renal, 
brain, and intestinal tissues (24, 33, 34). ACE-2 
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increases the anti-inflammatory and anti-cytokine 
activity by lowering the levels of proinflammatory 
cytokines (35). SARS-CoV-2 uses ACE-2 for 
binding to pneumocytes (33). The increased 
expression of ACE-2 in DM patients may support 
the increased cellular binding of SARS-CoV-2 (36-
38). The findings from our study and parallel 
studies support the hypothesis stating that the 
diabetic population is susceptible to SARS-CoV-2 
infection.Besides, the outcomes compatible with 
our results that were reported in some studies also 
supportthe abovementioned mechanisms we 
emphasized that diabetic patients are at 
highersevereriskof COVID-19 disease (11, 12). 

As consistent with our findings, the parameters 
reported in previous studies, such as requirements 
for the care in ICU and O2, and the higher rate of 
mortality demonstrating the severe pace of the 
disease, were significantly higher in the diabetic 
population with COVID-19 pneumonia (6, 12, 19, 
22, 39, 40). The mechanisms that were associated 
with higher mortality and more severe clinical 
presentation in DM patients may also be 
associated with lung dysfunction and severe 
inflammation emphasized in the abovementioned 
statements.DM inhibits neutrophil chemotaxis, 
phagocytosis, and intracellular killing of 
microorganisms. The adaptive immunity disorder 
characterized by the delayed type-1 T helper (Th1) 
cell-mediated immunity and the delayed 
hyperinflammatory response is alsoobserved in 
DM patients (41). The risk of respiratory tract 
infections is higher among diabetic individuals, 
especially due to the innate immune system (24, 
42). Even transient hyperglycemia can temporarily 
affect the innate immune responses to infections 
(43). Another study has also suggested that ACE-2 
may be the key pathway of COVID-19 severity in 
diabetic individuals (42). Additionally, people with 
DM are affected by a low-grade chronic 
inflammation to trigger a cytokine storm, seeming 
to be the ultimate cause of deaths in severe cases 
of COVID-19 pneumonia (44). 

Another marker predicting mortality in diabetic 
patients has also been reported as hyperglycemia 
[19]. Hyperglycemia led by DM has beenassociated 
with abnormal glycosylation and glycosylation-
related dysfunction in immunoglobulins (22). In 
our study, no correlation existed between the 
criteria predicting the regulation of DM and the 
disease severity. We consider that this issue was 
due to the insufficient number of cases for 
evaluating such a correlation.In addition, there 
were no dataavailable to evaluate the type of DM, 
disease duration, presence of related 

complications and glycemic control developing 
during the infection in DM patients. 

Since the significant age difference between both 
groups resulted in the inhomogeneity of the 
groups, the difference can be seen as the most 
important limitation of our study. Under the 
design of our study, since we planned the study to 
determine the isolated effect of DM on COVID-
19, the control group consisted of younger 
patients without additional diseases, while the case 
group was composed of those at an advanced age. 
As another limitation, since our study was with a 
retrospective design, there were no data available 
to evaluate the type of DM, disease duration, 
presence of related complications and glycemic 
outcomes during the infection in DM patients. 
Also, the effects of these dataon the pace of 
COVID-19 pneumonia could not be evaluated. 
Due to the low mortality rate in the case group, 
further analyzes could not also be performed to 
determine the effects of mortality as a risk factor. 
Finally, we attribute the lack of correlation 
between the criteria regulating DM and the 
severity of the disease to the low number of study 
participants. This issue was also another reason 
not allowing some further analysis to be 
performed. 

In summary, our study findings demonstrated that 
COVID-19 pneumonia patients with DM had 
more severe symptoms and higher pulmonary 
involvement,and the clinical pace was poorer in 
such patients. Based on these findings, clinicians 
should not be late in administering the treatment 
to COVID-19 patients with DM by taking the 
possibility of rapid deterioration in the clinics of 
these patients into consideration. In addition, 
optimalclinical care and additional support 
treatments are of vital importance in treating such 
patients. 
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