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Abstract

Introduction: The aim of the present study is to investigate the baseline predictive factors of prolonged hospital stay and to
compare the patient characteristics according to polymerase chain reaction (PCR) positivity.

Methods: Between March 11 and June 1, 2020, 234 patients hospitalized in a non-intensive care unit clinic with a diagnosis
of COVID-19 were included retrospectively. The duration of hospitalization were classified as <7 days and >7 days. Further-
more, according to real-time PCR (RT-PCR) of nasopharyngeal swab positivity, patients were divided into two Groups.
Results: Of all the 234 patients, the mean age was 54+13 and 167 (71%) was male. Thirty-six (36%) were PCR positive (+) at
the first swab samples. Hospital stay was longer than 7 days in 122 (52%) of the patients. Ten patients (4.3%) died within 60-
days. PCR-positive cases had lower baseline leukocytes (p=0.002), C-reactive protein (p=0.001) values, whereas hemoglobin
(p=0.001) and albumin levels (p<0.0001) were detected in PCR-positive patients. While demographics and mortality were
similar, hospital stay longer than 7 days were detected in a higher rate in PCR-positive patients (p=0.025). The analysis on
hospital stay proved that, apart from PCR positivity rate, baseline aspartate aminotransferase (AST) level prolongs hospital
stay in COVID-19 patients.

Discussion and Conclusion: This study demonstrates significant differences in patients with and without PCR positivity.
Higher baseline AST levels and first PCR positivity prolongs hospital stay. Studies including larger patient groups would be
better determine and enhance in this regard.
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oronavirus disease-2019 (COVID-19), which is caused  (PCR) positivity to serious pneumonia and acute respirato-

by severe acute respiratory syndrome coronavirus-2  ry distress syndrome (ARDS). The follow-up and treatment
(SARS-CoV-2), has caused a pandemics with a high morbid-  protocol is carried out according to the National Health
ity and mortality rate across the world!!2. Ministry and World Health Organization (WHO). Still, there
The course of the disease proceeds on a wide spectrum: is not sufficient scientific information on the course of the
from asymptomatic real-time-polymerase chain reaction diseasel3]. Mortality, however, increases with viral load.
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During the onset of the disease, despite the presence of ra-
diological findings, the literature specifies that 30-60% PCR
positivity is found although there is no clear determination
on PCR positivity. In symptomatic cases, with serial PCR fol-
low-ups, this ratio can reach to levels of 90%!5¢l. Studies
exist on the relationship among PCR positivity, clinical de-
terioration, and mortality[’].

With the spread of the infection and the increase in the
number of patients who need to be followed up in the
hospital, the health institutions are overloaded, and this
situation has reached life-threatening dimensions!®l. Ur-
gent interventions were required to meet the demand in
the hospital, and the patient circulation was tried to be
ensured by discharging the patients needing hospitaliza-
tion earlier®), A meta-analysis on length of hospital stay in
COVID-19 patients revealed that hospital stay is ranged be-
tween 5 and 29 days. This duration was independent from
the study datel1011],

The objective of this study is to investigate the baseline
predictive factors of prolonged hospital stay and to com-
pare the characteristics of the patients according to PCR
positivity.

Materials and Methods

The present study is a single-center, retrospective study de-
signed in a chest diseases training and research hospital.
The scientific research grant on which this study is based
has been approved by Training and Research Hospital clin-
ical research ethical committee (protocol no: 2020-04 date:
August 06, 2020), the science committee of the Hospital
and the General Directorate of health services of Nation-
al Health Ministry of Turkiye. Our study was conducted
in accordance with the Declaration of Helsinki. Informed
consent form regarding data use was obtained from all pa-
tients included in the study.

Between March 11 and June 1, 2020, 234 hospitalized pa-
tients with COVID-19 in our non-ICU clinic in compliance
with the WHO interim guidance have been examined ret-
rospectively. According to hospital stay duration, patients
were grouped as hospitalized <7 days and longer than 7
days. Furthermore, the characteristics of the patients were
investigated according to PCR positivity, patients were
divided into two groups as: PCR (+) and PCR (-). The de-
mographic data of the patients, their medical histories,
laboratory findings, and real-time polymerase chain re-
action (RT-PCR) results have been collected from hospital
database record system. The laboratory data have been
maintained from the initial blood tests exercised during

hospitalization in our hospital. The hemogram data of the
patients included in this study have been analyzed through
Sysmex XT4000i appliance and their biochemical tests have
been examined in the hospital laboratory using Beckman
Coulter AU2700 appliance.

RT-PCR tests of SARS-CoV-2 are performed in validated
microbiology laboratories of our center and Istanbul Cer-
rahpasa Medical Faculty. Swab samples had been secured
from upper respiratory tracts during the first application of
the patients to the hospital and transferred by viral trans-
port medium to the laboratory. Complete RNA Extraction
has been obtained through Genmark RNA isolation kit and
the method of Genom previously described as the appro-
priate method for SARS-CoV-2 in the example of respira-
tion lasting 2 h!12,

Statistical Methods

The data were analyzed by SPSS statistic 21.0 (SPSS Inc.,
Chicago, USA). Continuous variables were expressed as
median and interquartile range. The normal distribution
hypothesis was tested with the Kolmogorov-Smirnov test.
The differences between the two groups were analyzed
using the Mann-Whitney U test. Categorical variables were
expressed as frequency rates and percentages (%). x2 tests
were performed to test for differences in proportions of
categorical variables between two or more groups. The sig-
nificance level was accepted as <0.05 in all statistical anal-
yses.

Results

Of all the 234 patients, the mean age was 54+13 and 167
(71%) was male. The first PCR test was detected positive in
81 (36%) patients and 122 (52%) were hospitalized longer
than 7 days. 60-day mortality was recorded in 10 (4.3%) pa-
tients.

Age and genders were similar between PCR (+) and (-)
patients. The baseline leukocytes (6.9+2.5 vs. 8.6+4.9,
p=0.002), and C-reactive protein (CRP) (52.7+44.5 vs.
83.6+£74.1, p=0.001) levels were lower, whereas hemoglo-
bin (13.9+1.4 vs. 13.3+1.8, p=0.001) and albumin (41.1+4.7,
vs. 38.6+4.5, <0.0001) levels were higher in PCR-positive
group. 60-day mortality was similar between the groups,
prolonged hospital stay rate was more frequent in PCR (+)
patients (62% vs. 47%, p=0.025) (Table 1).

The comparison of patients according to hospital stay re-
vealed similar age and gender rates between hospitaliza-
tion 7 days or shorter and longer than 7 days. Baseline leu-
kocytes, hemoglobin, lemphocytes, procalcitonin, albumin,
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Table 1. Clinical characteristics of the patients according to PCR positivity

All patients (n=234) PCR (+) (n=81) PCR (-) (n=153) P
Age 54+13 52.2+11.8 54.8+13.9 0.161
Male gender, n (%) 167 (71%) 54 (67%) 113 (74%) 0.357
WBC count (x109/L) 7.9+4 6.9£2.5 8.6+4.9 0.002
Hemoglobin (g/dL) 13.5%1.7 13.9+14 13.3+£1.8 0.012
Lymphocytes (x10%/L) 1.5+0.7 1.6+0.7 1.5£0.5 0.148
Procalcitonin (mug/L) 0.2+1.1 0.07+0.08 0.29+1.3 0.160
Albumin (g/dL) 39.4+4.7 41.1+£4.7 38.6+4.5 <0.0001
LDH (U/L) 357+149 358+133 357156 0.950
AST (U/L) 41.2+£22 41£15 41£25 0.983
CRP (mg/L) 73.31£66.5 52.7+44.5 83.6+74.1 0.001
SpO, (%) 94.5+15 96+22.5 94+19.3 0.370
D-dimer (ng/mL) 1.54+4.1 0.8t1.4 1.945 0.062
Troponin (ng/mL) 14.6+£12.5 4.7+4.2 20.2+15.6 0.391
Fibrinogen (mg/mL) 477107 459.2+99 488+111 0.081
D-dimer/Fibrinogen 3.7+9.4 2.0+2.9 4.7+9.1 0.289
60-day mortality, n (%) 10 (4.3) 1(1.3) 9(6) 0.170
>7 days hospital stay, n (%) 122 (52) 50 (62) 72 (47) 0.025

AST: Aspartate aminotransferase; CRP: C-reactive protein; LDH: Lactate dehydrogenase; WBC: White blood cell.

lactate dehydrogenase, CRP, troponin, and fibrinogen levels
did not correlate with hospital stay. Baseline aspartate ami-
notransferase (AST) levels (45+28 vs. 3722, p=0.013) and
PCR positivity rates (41% vs. 25%, p=0.025) were higher in

Table 2. Clinical characteristics of the patients according to
duration of hospital stay

<7day (n=112) >7day(n=122) p

Age 5314 54+13 0.582
Gender

Male/Female (%) 79/33 (71/29) 88/34(72/28)  0.885
WBC count (x10%/L) 8.0+4.1 8.0+4.1 0.869
Hemoglobin (g/dL) 13.4+1.7 13.6+1.6 0.607
Lymphocytes (x10%/L) 1.5+£0.6 1.6+0.9 0.798
Procalcitonin (mug/L) 0.12+0.44 0.29+1.45 0.265
Albumin (g/dL) 39.7+4.9 39.2+4.5 0.506
LDH (U/L) 349+163 366+134 0.408
AST (U/L) 37+22 45128 0.013
CRP (mg/L) 69+66 77166 0.330
SpO, 94+20 95+3 0.365
D-dimer (ng/mL) 1.6+4.7 14134 0.639
Troponin (ng/mL) 24.5+183 6.0£5.9 0.265
Fibrinogen (mg/mL) 471198 4831114 0.400
D-dimer/Fibrinogen 4.7£13 375 0.468
PCR (+)/(-) patients 31/81(25/75%)  50/72(41/59%) 0.025

AST: Aspartate aminotransferase; CRP: C-reactive protein; LDH: Lactate
dehydrogenase; WBC: White blood cell.

patients requiring prolonged hospital stay (Table 2).

Discussion

The present study has demonstrated that there are sever-
al alterations in characteristics of the patients according to
PCR results. PCR positivity prolongs hospital stay compared
to PCR negative patients.

The scientific community in general and clinicians in partic-
ular around the world have been busy with controlling the
pandemics since December 2019 with intense efforts at re-
search and experiments. While many unknowns still remain
and research is ongoing on many fronts, some pathophys-
iological and clinical knowledge of the SARS-CoV-2 which
causes both asymptomatic infection and severe respiratory
problems such as ARDS has been secured. The deteriora-
tion of the disease is thought to be instigated based on the
following: viral load, host defense mechanisms, mast cell
activation, and the activation of hypercoagulability cas-
cadel'3-13] The results of this study support that clinical im-
provement lasts longer in patients with first PCR positivity.

In the study of Mardani et al.['¥l PCR positivity rate was
35%. Baseline neutrophils, CRP, LDH, AST, and serum urea
levels were detected significantly higher in patients with
first PCR positivity. In addition, leukocytes and serum albu-
min levels were significantly lower in PCR-positive cases.
The current study also found lower leukocytes in PCR-posi-
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tive cases. In contrast, lower CRP levels were demonstrated
in PCR-positive patients.

Today, baseline liver functions in COVID-19 patients have
gained attention. Moreover, the medical treatment may cause
drug-induced liver injury('l. The present study has shown
that higher levels of AST predicts longer hospital stay. In line
with our finding, Gu et al.l’® have found that baseline AST
levels are positively correlated with hospital stay. Baseline
AST and alanine aminotransferase levels had been reported
significantly higher in patients requiring intensive care unit
treatment. We believe further studies may enlighten the un-
derlying reason of prolonged hospital stay is related to either
more intense systemic inflammation or the side effects of the
medical treatment during hospital treatment.

Conclusion

Several characteristics differ between PCR-positive and
negative cases. The first PCR positivity and higher levels of
AST are the predictive factors prolonging hospital stay. This
study demonstrates significant differences in patients with
and without PCR positivity. Higher baseline AST levels and
first PCR positivity prolong hospital stay. Studies including
larger patient groups would be better determine and en-
hance in this regard.

Ethics Committee Approval: The scientific research grant on
which this study is based has been approved by Training and
Research Hospital clinical research ethical committee (protocol
no: 2020-04 date: August 06, 2020), the science committee of the
Hospital and the General Directorate of health services of Nation-
al Health Ministry of Turkiye. Our study was conducted in accor-
dance with the Declaration of Helsinki.

Peer-review: Externally peer-reviewed.

Authorship Contributions: Concept: S.A,, S.T.0,, G.G,., FT.A, EB.,
M.T,; Design: S.A,, S.T.O., G.G., ET.A,, E.B., M.T,; Supervision: S.A.,,
S.T.0., G.G, FTA,, EB, M.T,; Fundings: S.A., S.T.O.; Materials: S.A.,
S.T.0,; Data Collection or Processing: S.T.O.; Analysis or Interpreta-
tion: S.T.O., E.B,; Literature Search: S.T.O., G.G.; Writing: S.A., S.T.O,;
Critical Review: S.A., S.T.O, G.G., FTA, M.T.

Conflict of Interest: None declared.

Financial Disclosure: The authors declared that this study re-
ceived no financial support.

References

1. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic.
Acta Biomed 2020;91:157-60.

2. Wu Z, McGoogan JM. Characteristics of and important les-
sons from the coronavirus disease 2019 (COVID-19) out-
break in China: Summary of a report of 72 314 cases from
the Chinese center for disease control and prevention. JAMA

2020;323:1239-42.

3. Rosenbaum L. Facing Covid-19 in lItaly - ethics, logistics,
and therapeutics on the Epidemic's front line. N Engl J Med
2020;382:1873-5.

4. Rodriguez-Morales AJ, Cardona-Ospina JA, Gutiérrez-Ocam-
po E, Villamizar-Pefa R, Holguin-Rivera Y, Escalera-Antezana
JP, et al. Clinical, laboratory and imaging features of COVID-19:
A systematic review and meta-analysis. Travel Med Infect Dis
2020;34:101623.

5. Rees EM, Nightingale ES, Jafari Y, Waterlow NR, Clifford S, B
Pearson CA, et al. COVID-19 length of hospital stay: A system-
atic review and data synthesis. BMC Med 2020;18:270.

6. Guan WJ, Liang WH, Zhao Y, Liang HR, Chen ZS, Li YM, et
al. Comorbidity and its impact on 1590 patients with
COVID-19 in China: A nationwide analysis. Eur Respir J
2020;55:2000547.

7. Pujadas E, Chaudhry F, McBride R, Richter F, Zhao S, Wajnberg
A, et al. SARS-CoV-2 viral load predicts COVID-19 mortality.
Lancet Respir Med 2020;8:e70.

8. WHO. Clinical management of severe acute respiratory infec-
tion when Novel coronavirus (nCoV) infection is suspected:
Interim guidance. Available at: https://www.who.int/publica-
tions-detail/clinical-management-of-severe-acute-respirato-
ry-infection-whennovel-coronavirus-(ncov)-infection-is-sus-
pecte. Accessed May 27, 2020.

9. Peiris JS, Chu CM, Cheng VC, Chan KS, Hung IF, Poon LL, et al.
Clinical progression and viral load in a community outbreak
of coronavirus-associated SARS pneumonia: A prospective
study. Lancet 2003;361:1767-72.

10. Yang Y, Yang M, Shen C, Wang F, Yuan J, Li J, et al. Evaluating
the accuracy of different respiratory specimens in the labo-
ratory diagnosis and monitoring the viral shedding of 2019-
nCoV infections. MedRxiv 2020.

11. Ai T, Yang Z, Hou H, Zhan C, Chen C, Lv W, et al. Correla-
tion of chest CT and RT-PCR testing for coronavirus disease
2019 (COVID-19) in China: A report of 1014 cases. Radiology
2020;296:E32-40.

12. Lippi G, Plebani M, Henry BM. Thrombocytopenia is associ-
ated with severe coronavirus disease 2019 (COVID-19) infec-
tions: A meta-analysis. Clin Chim Acta 2020;506:145-8.

13. Rosério C, Zandman-Goddard G, Meyron-Holtz EG, D'Cruz DP,
Shoenfeld Y. The hyperferritinemic syndrome: Macrophage
activation syndrome, Still's disease, septic shock and cata-
strophic antiphospholipid syndrome. BMC Med 2013;11:185.

14. Mardani R, Ahmadi Vasmehjani A, Zali F, Gholami A, Mousavi
Nasab SD, Kaghazian H, et al. Laboratory parameters in detec-
tion of COVID-19 patients with Positive RT-PCR; A diagnostic
accuracy study. Arch Acad Emerg Med 2020;8:e43.

15.Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical
characteristics of 138 hospitalized patients with 2019 nov-
el coronavirus-infected pneumonia in Wuhan, China. JAMA
2020;323:1061-9.

16.Gu X, Li X, An X, Yang S, Wu S, Yang X, et al. Elevated serum
aspartate aminotransferase level identifies patients with coro-
navirus disease 2019 and predicts the length of hospital stay. J
Clin Lab Anal 2020;34:e23391.



