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Length of hospital stay and risk factors
associated with prognosis in COVID-19
patients: surprising results
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Abstract. - OBJECTIVE: In this study, we aimed
to investigate the risk factors that may affect the
prognosis and length of hospital stay of COVID-19
patients, particularly immunoglobulin A.

MATERIALS AND METHODS: Patients admit-
ted to the relevant department or intensive care
unit with a diagnosis of COVID-19 between April
2020 and January 2021 were included in the
study. Demographic characteristics of the pa-
tients and blood type, immunoglobulin A (IgA),
C-reactive protein, D-dimer, procalcitonin, ferri-
tin, troponin |, complete blood count, biochem-
ical, and COVID-19 (SARS-CoV-2) reverse tran-
scription polymerase chain reaction test results
were evaluated retrospectively from the hospital
files and data system.

RESULTS: A total of 164 COVID-19 patients
were included in this study. The median age was
72 (range: 30-95) years and the gender distri-
bution of women and men was 66/98 (40.2% vs.
59.8%, respectively). There was no statistically
significant relationship between blood type and
hospitalization time or mortality (p=0.497 and
p=0.923, respectively). There was furthermore
no statistically significant relationship between
Rh group and the duration of hospitalization or
prognosis (p=0.198 and p=0.827, respectively).
There was no statistically significant correla-
tion between IgA level and hospitalization time
or prognosis (p=0.066, r=0.144). In the analy-
sis of defined risk factors independently as-
sociated with death, the following were found
to be significant indicators of mortality: leuko-
penia [beta: -2.973, OR (95% CI): 0.051 (0.003-
0.891), p=0.041], glucose [beta: 0.014, OR (95%
ClI): 1.014 (1.001-1.028), p=0.037], D-dimer [beta:
0.001, OR (95% Cl): 1.001 (1.000-1.001), p=0.023],
duration of hospitalization [beta: -0.218, OR
(95% Cl): 0.804 (0.708-0.913), p=0.001], and dura-
tion of stay in the intensive care unit [beta: 0.348,
OR (95% CI): 1.416 (1.186-1.690), p<0.001].

CONCLUSIONS: In our study, no relationship
was found between IgA level and hospitaliza-
tion time or mortality among COVID-19 patients.
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However, leukopenia and increased glucose,
D-dimer, neutrophil count, urea, and durations
of hospital and intensive care stays were found
to be important predictors of mortality.
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Introduction

Coronavirus disease 2019 (COVID-19), which
first appeared in China and is caused by the
SARS-CoV-2 virus, was identified by the World
Health Organization as a pandemic. There are
studies in the literature investigating the risk fac-
tors associated with the severity of COVID-19
that may affect the course of the disease'. Among
these, many studies** have suggested that blood
types may be associated with certain viral in-
fections. Human blood types have been used as
genetic markers. By studying the relationship be-
tween human blood types and viral infections, it
may be possible to determine the susceptibility of
people with different blood types to specific vi-
ruses’. Other parameters investigated in the lit-
erature are immunoglobulins. It has been shown
that immunoglobulin M (IgM), immunoglobulin
G (IgG), and immunoglobulin A (IgA) are pro-
duced by all patients with COVID-19 and can
be detected early in the course of the infection®.
IgA is located on mucosal surfaces®, and it is an
antibody that makes initial contact with antigens
in infections targeting mucosal tissues. IgA per-
forms this task by binding to bacteria, viruses,
and toxins and preventing them from attaching
to epithelial cells’. It has been reported that the
production of secretory IgA, which is located on
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mucosal surfaces and is involved in infections
targeting mucosal tissues, on the respiratory tract
mucosa and intestinal mucosa is impaired in cas-
es of COVID-19. For this reason, some scholars’
have been analyzed the relationship between
COVID-19 disease and selective IgA deficiency.
However, there are not many studies showing the
effects of IgA levels on the clinical course of the
disease, length of hospitalization, and mortality.
In this study, we aimed to investigate the risk
factors, and especially IgA level, that may affect
the prognosis and duration of hospital stay among
COVID-19 patients.

Materials and Methods

Patients admitted to the intensive care unit and
the relevant department after admission to the
Adiyaman University Education and Research
Hospital (Adiyaman, Turkey) between January
4, 2020, and April 31, 2021, were included in
this study. The demographic characteristics of
the patients and their blood types, Rh groups,
IgA, C-reactive protein (CRP; mg/dL), D-di-
mer, procalcitonin, ferritin, troponin I, complete
blood count, biochemical, and polymerase chain
reaction (PCR) test results were scanned retro-
spectively from the hospital’s files and data sys-
tem. The patients’ first-day laboratory parame-
ters were also evaluated. DNR/AND orders were
not applied for patients hospitalized in intensive
care and the wards. The study included patients
with positive results for COVID-19 (SARS-
CoV-2) via reverse transcription PCR tests based
on combined throat and nasopharynx swab sam-
ples taken from the respiratory tract. Those who
had negative test results were excluded from
the study. The parameters chosen were studied
using equipment from Roche (Mannheim, Ger-
many), Bio-Rad (CA, USA), Qiagen (Amster-
dam, Netherlands), and RTA (Ankara, Turkey).
Statistical analysis was performed using IBM
SPSS Statistics 23.0 (IBM Corp., Armonk, NY,
USA). Descriptive statistics were expressed as
meanztstandard deviation (minimum-maximum)
and number (percentage). Chi-square and Fish-
er exact tests were used to compare categorical
data. The Kolmogorov-Smirnov test was applied
to determine whether continuous data showed
normal distribution. The independent Student’s
t-test was used to compare continuous data
showing normal distribution. Data that did not
show normal distribution were expressed as me-

dian (minimum-maximum) and were compared
with the Mann-Whitney U test. Continuous data
with non-normal distribution were also com-
pared with the Mann-Whitney U test. The Pear-
son correlation test was used to evaluate the re-
lationship between IgA level and hospitalization
time. In order to determine the independent risk
factors associated with mortality, multiple lo-
gistic regression analysis (backward LR model)
was used. One-way analysis of variance (ANO-
VA) was used to evaluate the relationship be-
tween blood types, duration of hospitalization,
and prognosis. Values of p<0.05 were considered
statistically significant.

Results

The mean age of the 164 COVID-19 patients
included in this study was 72 (30-95) years, and
the gender distribution of women and men was
66/98 (40.2% vs. 59.8%, respectively). Regarding
blood type, 51 (31.1%) of them had type O, 68
(41.5%) had type A, 30 (18.3%) had type B, and
15 (9.1%) had type AB. Furthermore, while 25
(15.2%) of them were Rh-negative, 139 (84.8%)
were Rh-positive. The average total length of stay
was 12 (1-54) days, the average length of stay
in the ward was 7 (0-45) days, and the average
length of stay in the intensive care unit was 4 (0-
51) days. While 96 (58.5%) of the patients sur-
vived, 68 (41.5%) died (Table I).

There were no statistically significant relation-
ships between blood type and duration of hos-
pitalization or mortality (p=0.497 and p=0.923,
respectively) (Table II). There was no statisti-
cally significant relationship between Rh groups
and duration of hospitalization or prognosis
(p=0.198 and p=0.827, respectively) (Table III).
There was also no statistically significant correla-
tion between IgA level and hospitalization time
(p=0.066, r=0.144) (Table IV).

Through the evaluation of factors associated
with mortality, statistically significant relation-
ships were found between mortality and age over
65 (p=0.44), leukocyte count (p=0.003), neutrophil
count (p<0.001), elevated levels of glucose, urea,
and creatinine (p=0.025, p<0.001, and p=0.002,
respectively), decreased albumin (p=0.001), de-
creased albumin/globulin ratio (p=0.049), elevat-
ed aspartate aminotransferase (AST; p=0.014),
elevated CRP (p=0.014), elevated procalcitonin
(p=0.002), and elevated D-dimer (»p<0.001). While
the number of days spent hospitalized in the ward

5269



E. Cil, H. Sezgin Sayiner

Table I. Demographic, laboratory, and clinical data.

N (%), mean=SD,
median (minimum-
maximum)
Age (years) 72 (30-95)
Sex (female/male) 66/98 (40.2/59.8)
IgA level 254.5 (68.3-702.0)
Blood groups
0 51 (31.1)
A 68 (41.5)
B 30 (18.3)
AB 15(9.1)
Rh - 25 (15.2)
Rh+ 139 (84.8)
WBC 9,080 (1,230-38,000)
HB 12.9 (6.0-19.7)
PLT 230,000 (30,000-632,000)
RDW 13.6 (10.1-22.2)
Neutrophil 7335 (1,330-34,500)
Lymphocyte 1,000 (140-9,110)
Glucose 134 (46-510)
Creatinine 0.84 (0.39-10.00)
Albumin 2.7 (1.8-21.0)
Globulin 3.3(2.4-27.0)
Ast 35.0 (9.0-549.0)
Alt 26.5 (6.0-942.0)
Crp 10.3 (0.5-195.0)
Procalcitonin 0.18 (0.12-92.0)
D-Dimer 1045 (102-40,300)
Ferritin 3,01 (23-1849)
Troponine 0.15 (0.00-6.40)
Patient with high Troponin 19 (11,6)
Service/Intensive care 45/119 (27.4/72.6)
Intubation 74 (45.1)
Length of Hospitalization 12 Days (1-54)
Number of days on the ward 7 (0-45)
Number of days
in intensive care 4(0-51)
Mortality
Survived 96 (58.5)
Exitus 68 (41.5)

was lower among deceased patients, the number of
days spent in intensive care was higher (p<0.001
for both). The numbers of patients with high tro-
ponin levels and high troponin levels were found
to be higher among the surviving patients than the
deceased patients (p=0.004 and p=0.003, respec-

tively). The number of intubations was also found
to be higher among deceased patients than survi-
vors (p<0.001) (Table V).

In the analysis of defined risk factors inde-
pendently associated with mortality, the following
were found to be significant indicators of mortal-
ity: leukopenia [beta: -2.973, OR (95% CI): 0.051
(0.003-0.891), p=0.041], glucose [beta: 0.014, OR
(95% CI): 1.014 (1.001-1.028), (p=0.037)], D-di-
mer [beta: 0.001, OR (95% CI): 1.001 (1.000-
1.001), p=0.023], duration of hospitalization
[beta: -0.218, OR (95% CI): 0.804 (0.708-0.913),
p=0.001], and duration of stay in the intensive
care unit [beta: 0.348, OR (95% CI): 1.416 (1.186-
1.690), p<0.001] (Table VI).

In the analysis of independent risk factors
of mortality, age [beta: 0.017, OR (95% CI):
1.017 (0.993-1.041), p=0.163] and comorbidities
[beta: -0.270, OR (95% CI): 0.763 (0.405-1.437),
p=0.403)] were not found to be statistically signif-
icant. However, neutrophil count [beta: 0.00, OR
(95% CI): 1000 (1000-1000), p=0.032], urea [beta:
0.025, OR (95% CI): 1025 (1003-1048), p=0.025],
duration of hospital stay [beta: -0.185, OR (95%
CI): 0.831 (07.36-0.938), p=0.003], and duration
of stay in the intensive care unit [beta: 0.129,
OR (95% CI): 1.138 (1.019-1.271), p=0.021] were
found to be statistically significant (Table VII).

There was no statistically significant correla-
tion between general IgA levels and mortality or
between mortality and high IgA and normal IgA
in the group of patients over the age of 65 (p=0.147
and p=0.176) (Table VIII). There was also no sta-
tistically significant relationship between IgA lev-
els among patients over the age of 65 and duration
of hospitalization (p=0.477) (Table IX).

There was no statistically significant correla-
tion between general IgA levels and mortality
or between mortality and high IgA and normal
IgA in the group of patients under the age of 65
(p=0.283 and p=0.508) (Table X). There was also
no statistically significant relationship between
IgA levels among patients under the age of 65 and
duration of hospitalization (p=0.755) (Table XI).

Table IlI. Relationships between blood groups and length of hospitalization and prognosis.

0 A B AB

(n=51) (n=68) (n=30) (n=15) p
Length of hospitalization® 12 (2-45) 13 (1-54) 13 (5-43) 10 (2-30) 0.497
Mortality® 21 30 11 6 0.923

aUsing the One-Way ANOVA test; "Using the chi-square test.
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Table Ill. Relationships between Rh groups and length of hospitalization and prognosis.

Rh-negative Rh-positive
(n=25) (n=139) P
Length of hospitalizationc 11 (3-45) 13 (1-54) 0.198
Prognosisd (exitus) 11 57 0.827
°Using the Mann-Whitney U test; ‘Using the chi-square test.
Table IV. Relationships between Rh groups and length of hospitalization and prognosis.
r P
IgA level-length of hospitalization 0.144 0.066

°Using the Mann-Whitney U test; ‘Using the chi-square test.

There was no statistically significant relation-
ship between IgA level and IgA classification for
the subgroups of patients over the age of 65 and
under the age of 65 (p=0.249 and p=0.077) (Ta-
ble XII).

Comparing patients treated in the ward and in
the intensive care unit, Rh positivity (p=0.016),
neutrophil count (p=0.013), urea (p=0.028), cre-
atinine (p=0.008), alanine transaminase (ALT;
p<0.001), D-dimer (p=0.003), duration of hos-
pitalization (p=0.005), number of intubations
(p<0.001), and mortality rate (p<0.001) were all
found to be statistically higher in the intensive
care group, while albumin levels (p<0.001) and
globulin values (p=0.049) were found to be lower
(Table XIII).

Discussion

In our study, there were no significant rela-
tionships between blood type, Rh group, and IgA
level and hospitalization time or mortality. There
was also no significant relationship between
age-related IgA levels and mortality. However,
leukopenia, glucose, D-dimer, neutrophil count,
urea, duration of hospitalization, and duration of
intensive care were found to be statistically sig-
nificant as mortality indicators among COVID-19
patients.

In many studies, it has been revealed that ABO
blood types are important independent risk fac-
tors for venous thromboembolism and cardio-
vascular disease®’. Other studies®® have shown
a relationship between COVID-19 infection and
coagulopathy. Therefore, the relationship be-
tween ABO blood types and COVID-19 infec-

tion is becoming more important. Cheng et al'
showed that there may be an association between
ABO blood type and SARS-CoV-2 infection,
and Zhao et al'! found that patients with blood
type A had a higher risk of mortality than pa-
tients with the O blood type. In a meta-analy-
sis, it was found that blood types A and B were
associated with an increased risk of COVID-19
compared to blood type O, and Rh-positive in-
dividuals were more susceptible to COVID-19
than Rh-negative individuals'?. In the present
study, the number of patients with Rh positivity
was higher among those treated in intensive care
than those who did not require intensive care. In
our study, however, there was no significant rela-
tionship between blood type and hospitalization
time or prognosis. This may be due to the fact
that only the blood types of the patients whose
IgA was studied were noted, the number of sam-
ples was insufficient, and the blood types were
not homogeneous.

Recent studies” have shown that severe respi-
ratory infections can occur in 20-30% of people
with IgA deficiency. Other studies*'* have shown
that secretory IgA antibodies can bind to toxins,
neutralize viruses, and prevent bacteria from
sticking to mucosal surfaces. Currently, the di-
agnosis of COVID-19 is possible by detecting
SARS-CoV-2 RNA, and IgM and IgG antibodies
specific for SARS-CoV-2 are currently studied.
For example, Ma et al”® showed that evaluating
IgA in the early stage can help improve the di-
agnostic process. IgM and IgG levels were found
to be higher among moderate and severe cases of
COVID-19 compared to mild cases, and IgA lev-
els were found to be higher in severe cases com-
pared to mild and moderate cases of COVID-19.
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Table V. Analysis of mortality and related risk factors.

Surviving Exitus
(n=96) (n=68) P

Age (years) 70 (30 — 95) 72 (30 — 89) 0.268
Age over 65/under 65 64/32 55/13 0.044*
Sex (female/male) 43/53 23/45 0.158
Blood group

0 30 21

A 38 30 0.923

B 19 11

AB 9 6
Rh group

Rh negative 14 11 0.780

Rh positive 82 57
Comorbidity 53 42 0.426
IGA normal/ IGA high 26/70 13/55 0.238
Lymphocyte level 1,030 (140 — 9,110) 927 (188 — 3,299) 0.460
Lymphopenia (with/without) 35/61 23/45 0.728
Leukocyte count 8,050 (1,780 —28,500) 10,600 (1,230 — 38,000) 0.003*
Leukopenia (with/without) 12/84 4/64 0.190
Hemoglobin 12.9 (7.5-19.7) 12.9 (6.0 — 19.6) 0.948
Platelet 226,500 (42,000 — 632,000) | 232,000 (30,000 — 525,000) 0.385
RDW 13.3 (10.1 - 18.9) 13.9(10.3 -22.2) 0.134
Neutrophil 6,100 (1,330 —24,500) 92,62 (2,290 — 34,500) <0.001*
Glucose 129 (58 — 510) 150 (46 — 464) 0.025*
Urea 39 (12 - 160) 50 (5 —243) <0.001*
Creatinine 0.80 (0.39 — 10.00) 0.98 (0.49 — 5.76) 0.002*
Albumin 2.9(1.8-3.9) 2.7 (1.8-4.0) 0.001*
Globulin 3.6 (2.4-5.9) 3.7(2.5-6.6) 0.488
Albumin/globulin ratio 0.8(0.3-1.6) 0.7(0.4-1.3) 0.049*
AST 34 (9 —549) 39 (15 —208) 0.014*
ALT 26 (6 —942) 27 (6 —242) 0.652
CRP 8.57 (0.50 — 99.00) 11.80 (0.50 — 42.40) 0.014*
CRP classification

Normal 1 1

Up to 4-fold 14 4 0.089

4-10-fold 14 5

More than 10-fold 66 57
Procalcitonin 0.15 (0.12-69.00) 0.28 (0.12-92.00) 0.002*
D-dimer 936 (102-13900) 1540 (275-40300) <0.001*
Ferritin 298 (23-1849) 328 (24-500) 0.145
Troponin 0.00 (0.00-1.30) 0.00 (0.00-6.40) 0.004*
The patient with high troponin 4(4.2) 15 (22.1) 0.003*
Service/ICU 42/54 (43.8/56.2) 3/65 (4.4/95.6) <0.001*
Intubation 6 (6.3) 68 (100) <0.001*
Length of hospitalization 13 (2-46) 12 (1-54) 0.271
Length of stay on the ward 10 (0-45) 3(0-22) <0.001*
Length of stay in intensive care 2 (0-19) 9 (0-51) <0.001*

*p<0.05; Categorical data were compared with the chi-square and Fisher exact tests, and non-normally distributed

data using the Mann-Whitney U test.
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Table VI. Multiple logistic regression analysis (backward LR model) of independent mortality-related risk factors.

Beta OR (95%Cl) P
Leukopenia -2.973 0.051 (0.003-0.891) 0.041*
Glucose 0.014 1.014 (1.001-1.028) 0.037*
D-dimer 0.001 1.001 (1.000-1.001) 0.023*
Length of hospitalization -0.218 0.804 (0.708-0.913) 0.001*
Length of stay in intensive care 0.348 1.416 (1.186-1.690) <0.001*

£p<0.05

Table VII. Multiple logistic regression analysis (forward LR model) of independent mortality-related risk factors.

Beta OR (95%Cl) P
Age 0.017 1.017 (0.993-1.041) 0.163
Comorbidity -0.270 0.763 (0.405-1.437) 0.403
Neutrophil 0.000 1.000 (1.000-1.000) 0.032"
Urea 0.025 1.025 (1.003-1.048) 0.025"
Length of hospitalizasyon -0.185 0.831 (0.736-0.938) 0.003"
Length of stay in intensive care 0.129 1.138 (1.019-1.271) 0.021"
Table VIII. The relationship between IgA levels and mortality in the over-65 age group.
Survived (n=64) Exitus (n=55) P
IgA level 282+119 323+155 0.147
IgA normal/IgA high 16/48 8/47 0.176
Table IX. The relationship between IgA elevation/normality in the over-65 age group.
IgA normal IgA high P
Length of hospitalization 14.6£10.5 16.3£10.4 0.477
Table X. The relationship between general IgA levels and mortality in the over-65 age group.
Survived (n=32) Exitus (n=13) P
IgA level 260+113 306+158 0.283
IgA normal/IgA high 10/22 5/8 0.508

Table XI. The relationship between IgA elevation/normality and length of hospitalization in the over-65 age group.

IgA normal

IgA high

p

Length of hospitalization

13.0+6.2

13.8+8.4

0.755

Table XII. Relationships between IgA levels and IgA classifications between the over-and under-65 age groups.

Over 65 (n=119) Under 65 (n=45) p
IgA value 301138 2744128 0.249
IgA normal/IgA high 24/95 15/30 0.077
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Table Xlll. Comparison of demographic, clinical and laboratory data in patients hospitalized in service and intensive care units.

Non-ICU (n=45) ICU (n=119) P

Age (years) 69 (30-95) 72 (30-94) 0.175
Age over 65/under 65 28/17 87/32 0.185
Sex (female/male) 21/24 45/74 0.373
Blood group

0 17 34

A 16 52 0.604

B 9 21

AB 3 12
Rh group

Rh negatif 12 13 0.016%

Rh pozitif 33 106
Comorbidity 24 71 0.483
IGA level 247.0 (90.2-599.0) 265.0 (68.3-702.0) 0.529
IGA normal/ IGA high 9/36 30/89 0.543
Lymphocyte level 1,030 (529-9,110) 955 (140-8,900) 0.242
Lymphopenia (with/without) 36/9 100/19 0.626
Leukocyte count 8,020 (2,740-28,500) 9,380 (1,230-38,000) 0.088
Leukopenia (with/without) 5/40 11/108 0.770
Hemoglobin 13.1(7.8-15.7) 12.7 (6.0-19.7) 0.303
Platelet 225,000 (101,000-632,000) 232,000 (30,000-525.000) 0.215
RDW 13.1 (11.5-18.6) 13.6 (10.1-22.2) 0.259
Neutrophil 6,020 (1,860-23,500) 8,360 (1,330-34,500) 0.013*
Glucose 128 (77-510) 140 (46-464) 0.141
Urea 39 (21-92) 45 (5-243) 0.028*
Creatinine 0.78 (0.55-1.45) 0.90 (0.39-10.00) 0.008*
Albumin 3.0 (2.0-3.9) 2.7 (1.8-4.0) <0.001*
Globulin 3.9(2.5-5.9) 3.6 (2.4-6.6) 0.049*
Albumin/globulin ratio 0.8 (0.3-1.3) 0.8 (0.4-1.6) 0.738
AST 27 (6-242) 26 (6-942) 0.638
ALT 7 (1-19) 12 (6-195) <0.001*
CRP 11.05 (1.10 — 39.80) 10.30 (0.50-99.00) 0.921
CRP classification

Normal 1 3

Up to 4-fold 4 14 0.198

4-10-fold 9 10

More than 10-fold 31 92
Procalcitonin 0.13 (0.12-92.00) 0.21 (0.12-69.00) 0.114
D-dimer 917 (102-13,000) 1,205 (275-40,300) 0.003*
Ferritin 275 (34-1,500) 322 (23-1,849) 0.186
Troponin 0.05 (0.00-1.00) 0,00 (0.00-6.40) 0.350
High troponin 1(2.2) 18 (15.1) 0.192
Length of stay 11 (3-37) 14 (1-54) 0.005*
Intubation 3 71 <0.001*
Prognosis (exitus) 3 65 <0.001*

IgA can pass from plasma to damaged lung
tissues via a pathway called transduction, in-
dependently of the receptor. However, no sig-
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nificant correlation was found
choalveolar lavage (BAL) and serum-specific
antibody levels'®.

between bron-
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Especially strong dimeric forms of IgA se-
creted from mucosal surfaces provide important
protection and, in parallel, vaccines administered
via mucosal surfaces can cause a strong IgA re-
sponse'’. Studies have been conducted along these
lines both clinically and physiopathologically, re-
vealing the importance of IgA. However, in our
study, it was found that there was no statistically
significant difference between the IgA levels of
patients in the ward and those in intensive care.
This may have been due to the fact that cases were
not classified as mild, moderate, and severe. There
was similarly no significant relationship between
IgA and mortality.

Many factors that may affect the clinical course
and mortality of COVID-19 have been proposed,
but they have not yet been fully elucidated. As
mentioned above, there are studies in the litera-
ture on the role of secretory IgA in the defense of
mucosal surfaces in infections and its mechanism
of action because, based on that mechanism of ac-
tion, IgA-based serological tests can be used in
the diagnostic process's. However, there are not
many studies on IgA levels and the clinical cours-
es and outcomes of COVID-19 patients. This is an
important point that warrants more research.

Other well-known risk factors are comorbidi-
ties and age, as widely reported in the literature. In
a meta-analysis of 14 studies”, it was determined
that patients with severe COVID-19 were statisti-
cally significantly older and had more comorbidi-
ties than the non-severe group. This suggests that
age and comorbidities may be risk factors for a
poor prognosis'®. However, age and comorbidities
were not found to be risk factors in the present
study. In this study, the two groups analyzed were
similar in terms of age and comorbidities.

Previous studies?* have shown that high lev-
els of glucose, urea, CRP, D-dimer, procalcitonin,
ferritin, white blood cell count, neutrophil count,
AST, and ALT and low levels of albumin may be
associated with mortality in cases of COVID-19.
In our study, leukocyte count, neutrophil count,
glucose, urea, creatinine, AST, CRP, D-dimer,
and procalcitonin values were higher and albumin
values were lower among non-surviving patients
compared to the surviving group. Among the pa-
tients admitted to the intensive care unit, neutro-
phil count, urea, creatinine, ALT, and D-dimer
values were higher and albumin values were low-
er compared to those patients who did not require
intensive care. The reason for this difference be-
tween the surviving patients and non-survivors
and between the groups treated or not treated in

the intensive care unit may be due to the fact that
some of the intensive care patients clinically im-
proved and the indications for intensive care hos-
pitalization were not accurate. A global review
of intensive care indications could help prevent a
shortage of intensive care beds.

Troponin increases as a result of acute plaque
rupture or as a result of increased oxygen demand
due to stresses such as hypoxia, hypoperfusion,
and tachycardia®®. It was reported in a previ-
ous study?’ that troponin can be used to predict
prognosis in cases of COVID-19. In our study,
troponin levels were found to be statistically sig-
nificantly higher among deceased patients than
in the surviving group. There was no significant
relationship between intensive care and non-in-
tensive care patients; however, this may be due
to different physicians interpreting the criteria for
intensive care admission differently.

The duration of ward hospitalization was found
to be longer among surviving patients, while the
duration of intensive care hospitalization was
higher among non-survivors. The duration of
hospitalization, the number of intubations, and
the mortality rate were found to be higher among
patients admitted to the intensive care unit than
non-intensive care patients.

Our study has some limitations. It was retro-
spective and a wider range of patients is needed,
especially for evaluations of the effects of blood

type.

Conclusions

There was no relationship between blood
type and IgA, hospitalization time, or progno-
sis among the COVID-19 patients in the present
study. However, leukopenia, glucose, D-dimer,
neutrophil count, urea, total hospitalization
time, and intensive care hospitalization time
may be valuable in predicting mortality and, ac-
cordingly, prognosis. In the future, more broad-
based prospective studies on the clinical course
of COVID-19, including hospitalization time and
prognosis, will be needed.

Funding Information
No funding was received for this research.

Conflicts of Interest
The authors declare no conflicts of interest.



E. Cil, H. Sezgin Sayiner

ORCID ID
E. Cil: 0000-0002-8981-4232.
H. Sezgin Sayiner: 0000-0002-4693-3784.

1)

10)

11)

12)

References

Rahman A, Sathi NJ. Risk factors of the severi-
ty of COVID-19: A meta-analysis. Int J Clin Pract
2021; 75: e13916.

Wu Y, Feng Z, Li P, Yu Q. Relationship between
ABO blood group distribution and clinical char-
acteristics in patients with COVID-19. Clin Chim
Acta 2020; 509: 220-223.

Klingler J, Weiss S, Itri V, Liu X, Oguntuyo KY, Ste-
vens C, lkegame S, Hung CT, Enyindah-Asonye G,
Amanat F, Baine |, Arinsburg S, Bandres JC, Ko-
jic EM, Stoever J, Jurczyszak D, Bermudez-Gon-
zalez M, Nadas A, Liu S, Lee B, Zolla-Pazner S,
Hioe CE. Role of IgM and IgA Antibodies in the
Neutralization of SARS-CoV-2. Update in: J Infect
Dis 2021; 223: 957-970.

Woof JM, Kerr MA. The function of immunoglobu-
lin A in immunity. J Pathol 2006; 208: 270-282.

Naito Y, Takagi T, Yamamoto T, Watanabe S. As-
sociation between selective IgA deficiency and
COVID-19. J Clin Biochem Nutr 2020; 67: 122-125.

Jenkins PV, O’Donnell JS. ABO blood group de-
termines plasma von Willebrand factor levels: a
biologic function after all? Transfusion 2006; 46:
1836-1844.

Wu O, Bayoumi N, Vickers MA, Clark P. ABO(H)
blood groups and vascular disease: a systemat-
ic review and meta-analysis. J Thromb Haemost
2008; 6: 62-69.

Tang N, Li D, Wang X, Sun Z. Abnormal coagula-
tion parameters are associated with poor progno-
sis in patients with novel coronavirus pneumonia.
J Thromb Haemost 2020; 18: 844-847.

Fogarty H, Townsend L, Ni Cheallaigh C, Ber-
gin C, Martin-Loeches |, Browne P, Bacon CL,
Gaule R, Gillett A, Byrne M, Ryan K, O’Connell N,
O’Sullivan JM, Conlon N, O’Donnell JS. More on
COVID-19 coagulopathy in Caucasian patients.
Br J Haematol 2020; 189: 1060-1061.

Cheng Y, Cheng G, Chui CH, Lau FY, Chan PK,
Ng MH, Sung JJ, Wong RS. ABO blood group
and susceptibility to severe acute respiratory syn-
drome. JAMA 2005; 293: 1450-1451.

Zhao J, Yang Y, Huang H, Li D, Gu D, Lu X, Zhang
Z, Liu L, LiuT, LiuY, He Y, Sun B, Wei M, Yang
G, Wang X, Zhang L, Zhou X, Xing M, Wang PG.
Relationship Between the ABO Blood Group and
the Coronavirus Disease 2019 (COVID-19) Sus-
ceptibility. Clin Infect Dis 2021; 73: 328-331.

Liu N, Zhang T, Ma L, Zhang H, Wang H, Wei W,
Pei H, Li H. The impact of ABO blood group on
COVID-19 infection risk and mortality: A system-

5276

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

atic review and meta-analysis. Blood Rev 2021;
48: 100785.

Rawla P, Killeen RB, Joseph N. IgA Deficiency. In:
StatPearls [Internet] Treasure Island (FL) 2022; 3.

Vo Ngoc DT, Krist L, van Overveld FJ, Rijkers
GT. The long and winding road to IgA deficiency:
causes and consequences. Expert Rev Clin Im-
munol 2017; 13: 371-382.

Ma H, Zeng W, He H, Zhao D, Jiang D, Zhou P,
Cheng L, Li Y, Ma X, Jin T. Serum IgA, IgM, and
IgG responses in COVID-19. Cell Mol Immunol
2020; 17: 773-775.

Sterlin D, Mathian A, Miyara M, Mohr A, Anna F,
Claér L, Quentric P, Fadlallah J, Devilliers H, Ghill-
ani P, Gunn C, Hockett R, Mudumba S, Guihot A,
Luyt CE, Mayaux J, Beurton A, Fourati S, Bruel
T, Schwartz O, Lacorte JM, Yssel H, Parizot C,
Dorgham K, Charneau P, Amoura Z, Gorochov G.
IgA dominates the early neutralizing antibody re-
sponse to SARS-CoV-2. Sci Transl Med 2021; 13:
eabd2223.

Wang Z, Lorenzi JCC, Muecksch F, Finkin S, Vi-
ant C, Gaebler C, Cipolla M, Hoffmann HH, Olivei-
ra TY, Oren DA, Ramos V, Nogueira L, Michailidis
E, Robbiani DF, Gazumyan A, Rice CM, Hatziio-
annou T, Bieniasz PD, Caskey M, Nussenzweig
MC. Enhanced SARS-CoV-2 neutralization by di-
meric IgA. Sci Transl Med 2021; 13: eabf1555.

Petherick A. Developing antibody tests for SARS-
CoV-2. Lancet 2020; 395: 1101-1102.

Zhang YJ, Sun XF, Xie B, Feng WJ, Han SL. Ex-
ploration of severe Covid-19 associated risk factor
in China: Meta-analysis of current evidence. Int J
Clin Pract 2021; 75: e14900.

Wang JH, Chen RD, Yang HK, Zeng LC, Chen H,
Hou YY, Hu W, Yu JS, Li H. Inflammation-asso-
ciated factors for predicting in-hospital mortality
in patients with COVID-19. J Med Virol 2021; 93:
2908-2917.

Taylor EH, Marson EJ, Elhadi M, Macleod KDM,
Yu YC, Davids R, Boden R, Overmeyer RC, Ra-
makrishnan R, Thomson DA, Coetzee J, Biccard
BM. Factors associated with mortality in patients
with COVID-19 admitted to intensive care: a sys-
tematic review and meta-analysis. Anaesthesia
2021; 76: 1224-1232.

Merugu GP, Nesheiwat Z, Balla M, Patel M, Fati-
ma R, Sheikh T, Kotturi V, Bommana V, Pulag-
am G, Kaminski B. Predictors of mortality in 217
COVID-19 patients in Northwest Ohio, United
States: A retrospective study. J Med Virol 2021;
93: 2875-2882.

Ke C, Xiao J, Wang Z, Yu C, Yang C, Hu Z. Char-
acteristics of patients with kidney injury associat-
ed with COVID-19. Int Immunopharmacol 2021;
96: 107794.

Malik P, Patel U, Mehta D, Patel N, Kelkar R,
Akrmah M, Gabrilove JL, Sacks H. Biomarkers
and outcomes of COVID-19 hospitalisations:
systematic review and meta-analysis. BMJ Evid
Based Med 2021; 26: 107-108.



Length of hospital stay and risk factors associated with prognosis in COVID-19 patients

25) Bannaga AS, Tabuso M, Farrugia A, Chandra-

palan S, Somal K, Lim VK, Mohamed S, Nia GJ,
Mannath J, Wong JL, Noufaily A, Disney BR,
Arasaradnam RP. C-reactive protein and albumin
association with mortality of hospitalised SARS-
CoV-2 patients: A tertiary hospital experience.
Clin Med (Lond) 2020; 20: 463-467.

26)

27)

Chilazi M, Duffy EY, Thakkar A, Michos ED.
COVID and Cardiovascular Disease: What We
Know in 2021. Curr Atheroscler Rep 2021; 23: 37.
Zhu F, Li W, Lin Q, Xu M, Du J, Li H. Myoglobin
and troponin as prognostic factors in patients with
COVID-19 pneumonia. Med Clin (Barc) 2021; 157:
164-171.



