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Abstract

Aim: The aim is to establish the most suitable treatment modal-
ities for patient follow-ups, by correlating the physiological effect,
namely the pain symptom, along with its variations, and the ob-
jective pain scale scores and certain biochemical parameters in
response to the cellular, tissue, and organ deformation elicited by
the Covid-19 virus infection.

Materials and Methods: In the study;Pain symptoms were eval-
uated with three different scales (FLACC, VAS, WB) and many
biochemical parameters during daily follow-ups of patients who
were hospitalized in Kafkas University Medical Faculty Research
Hospital in Turkey between November 1 and November 16, 2020.

Results: In the study; it was observed that there were significant
differences between the VAS hospitalization and VAS discharge
scores (p<0.001) and between the WB hospitalization and WB
discharge scores (p<0.01) in patients. Additionally, significant
positive correlations were found between VAS hospitalization
score and CRB as well as between VAS hospitalization score and
urea and creatinine (p<0.01), while a negative correlation was
observed between VAS hospitalization score and CA value. Fur-
thermore, a significant difference was detected between VAS dis-
charge score and CRP and urea, with a weak positive correlation
being found. These results suggest that pain scores have a signifi-
cant association with laboratory findings in hospitalized patients.
Conclusion: An association can be observed between pain scores
and laboratory parameters, resulting from the impact of a novel
viral pathogen with global reach on select biochemical markers.
However, additional investigations are required to corroborate
these findings.
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Oz

Amag: Covid-19 virtsii enfekte olmus hastalarda virtisiin ya-
rattig1 hiicre, doku, organ deformasyonuna yanit olarak olusan
fizyolojik etki yani agr1 semptomunu, gesitliligini ve objektif
agr1 skala skorlar1 ve biyokimyasal bazi parametrelerle iliskilen-
dirilerek tedavi rejimlerinin kapsamlari, giivenilirlikleri hasta
takipleri ile en uygun tedavi yaklagimlarinin belirlenmesini
saglamaktir.

Gereg ve Yontem: Calisma 1 Kasim -16 Kasim 2020 tarihleri
arasinda Tiirkiyede Kafkas Universitesi Tip Fakiiltesi Aragtir-
ma Hastanesinde yatarak tedavi goren ve giinliik takiplerinde
yapilan tetkiklerle, agr1 semptomlari ii¢ farkh 6lgekle (FLACC,
VAS, WB ) ve birgok biyokimyasal parametre degerlendirildi.
Bulgular: Hastalarda VAS yatis ile VAS taburcu skorlar ara-
sinda (p< 0.001) ve WB yatis ile WB taburcu skorlar1 arasinda
da anlaml farkhlik bulunmustur (p<0.01). Agr1 skorlar ile la-
boratuvar bulgular arasindaki iliskilerinde VAS yatis skoru ile
CRP arasinda anlaml pozitif, VAS Yatis skoru ile tire ve krea-
tinin arasinda anlamli pozitif (p<0.01), VAS yatis ile CA degeri
arasinda negatif yonlii, VAS taburcu skoru ile CRP ve iire ara-
sinda anlamh pozitif zayif bir iliski oldugu gorildii.

Sonug: Tiim diinyayz etkisi altina alan “yeni bir viriis” tarafin-
dan olusturulan etkiye bagh agr1 skorlari ile bazi biyokimyasal
degerler arasinda iliski vardir. Daha ileri ¢aligmalara ihtiyag
vardir.

Anahtar Kelimeler: Covid-19, biyokimyasal parametreler,
agr1 skalalari, agri
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I Evaluation of the Clinical Findings of the Patients Receiving the Diagnosis and Treatment of

Covid-19 and the Data Based on the Applied Pain Scores

INTRODUCTION

Pain during respiratory tract infections caused by bac-
teria and viruses is one of the most important reasons
that lead the patient to the doctor. Pain dimensions can
be evaluated with unidimensional and multidimension-
al scales (1,2). The concept of pain, which is a universal
experience, is defined by the International Association
for the Study of Pain (IASP) as “sensory and emotion-
al experience that is associated with or during tissue
damage or potential tissue damage” (3). Since Covid-19
is a neurotropic virus, it can be a source of neurogen-
ic-neuropathic pain, and it can also cause nociceptive
and nociplastic pain with the release of various medi-
ators as a result of tissue damage. Apart from these, it
can also be a source of central and functional pain your
damage; central nervous system symptoms (headache,
epilepsy, delirium, cerebrovascular, encephalitis) inflam-
matory processes and peripheral nervous system symp-
toms (anosmia, agousis, acute myelitis, Guillain Barré
syndrome, polyneuritis) are due to immune-mediated
mechanisms, while musculoskeletal symptoms atony,
paresis, myalgia) may be directly related (4). Consid-
ering the evaluation of data related to the biochemical
findings and applied pain scores of COVID-I9 patients,
in a retrospective observational study conducted in Chi-
na, it is stated that 36.4% of the causes of pain are neu-
rological, and in another study, neurological symptoms
that cause pain are higher, especially in the elderly.(5,6).
In Italy, it has been stated that the pain in hospitalized
patients with Covid-19 is especially headache, and these
have different characteristics of acute onset (7). Again,
in a meta-analysis involving 1558 patients and six stud-
ies in China, chronic obstructive pulmonary disease,
cardiovascular disease, diabetes and hypertension were
found to be the most important independent risk factors,
respectively (5). The prevalence of pain in hospitalized
patients was found to be 37%. In studies examining the
prevalence of pain, it has been reported that the main
causes of acute pain are head and lower extremity pain,
and chronic pain is low back pain (1). There are very
few studies on biochemical findings that will contribute
to the determination of the severity and degree of the
disease with the findings that may be created by a “new
virus” COVID-19 in study. The objective of this study
is to identify the most appropriate treatment approach-
es for patient follow-ups by examining the physiological
impact of pain symptoms, their variations, and objective
pain scale scores, as well as certain biochemical parame-

ters in response to cellular, tissue, and organ deformation
induced by Covid-19 virus infection. To achieve this ob-
jective, the medical records of 189 patients in the Covid
service at Kafkas University Medical Faculty Research
Hospital and the intensive care unit were retrospectively
analyzed. The average pain scores of patients were deter-
mined using the Face, Legs, Movement, Crying, Conso-
lation, Behavioral Scale (FLACC), Visual Analog Scale
(VAS), Faces Scale (FS=WB) scales, and the correlation
between the disease and multiple other diseases and bio-
chemical parameters were investigated.

MATERIAL and METOD
Material

In the study, records of 189 patients in the Covid ser-
vice and intensive care unit of Kafkas University Medical
Faculty Research Hospital between November 1 and No-
vember 16, 2020 were reviewed retrospectively. Consid-
ering the guidelines of the World Health Organization
(WHO), SARS-CoV-2 RNA detection was performed by
polymerase chain reaction (PCR=PCR) test in patients
diagnosed with Covid-19 in accordance with the Decla-
ration of Helsinki, regardless of whether they had a symp-
tom or not. Approval of the Turkish Ministry of Health
with the date and number of 15.04.20217 80576354-
050-99762) was obtained from the Non-Interventional
Clinical Research Ethics Committee of the Faculty of
Medicine of Kafkas University. The patients who were
hospitalized and evaluated in their daily follow-ups, in-
cluding pain symptoms, were used with 3 different scales
such as FLACC, VAS, WB. Asymptomatic patients who
were diagnosed with Covid-19 and did not show signs of
chest radiographs or chest tomography and did not have
pneumonia were followed up with outpatient treatment.
Age, gender, etiological factors and Ferritin, D-Dimer,
WBC (Leukocyte count), HGB (Hemoglobin) (Hgb),
HCT (Hematocrit), RDV (Red cell Distribution Width)
(Erythrocyte count), NEU (Neutrophil), LYM (Lympho-
cyte Count), MON (Monocytes), BAS (Basophil), EOS
(Eosinophil), NEU% (% Neutrophil), LYM% (% lym-
phocyte), MON %(% Monocytes), BAS% (% Basophil),
EOS % (% Eozonophil), PCT (Platelet Crit), MPV (Mean
Platelet Volume), PLT (Platelet count), PDW (Platelet
Distribution Width), Troponine, laboratory values were
studied. PT(SN) (Protronbine), PT% (%Protronbine),
PT (INR)( Prothrombine time), Activated PTT (Partial
Thromboplastin Time) were measured.

Volume 4 Issue 2 | http://jms.yeniyuzyil.edu.tr | Journal of Medical Sciences 86


http://jms.yeniyuzyil.edu.tr

I Journal of Medical Sciences

Arastirma Makalesi / Research Article

PAIN SCORE 0-10 NUMERICAL RATING

3 4 5 6 7 8 9 10

No Moderate Worst
pain pain possible
pain

Figure 1. Pain rating scale (3)

Method

Thorax CT was performed for each patient, PCR test was
performed, and those who were positive and those with
Covid-19 symptoms had vital functions were hospital-
ized and Covid-19 treatment was started. The pain as-
sessment scales 0-10 numerical pain assessment scales,
which were administered to the patients on hospitaliza-
tion and discharge days, were used.

Statistical Analysis

Descriptive statistics (mean, standard deviation, min-
imum, maximum, percentage values) of the data were
calculated. Mann Whitney U test for two independent
groups and Kruskall Wallis test for more than two in-
dependent groups were used as nonparametric test for
the comparison of non-normally distributed parameters
between groups. The results were found to be statistically
significant at a 95% confidence interval, p<0.05.

RESULTS

The female patients were 68 (36.2%), 120 patients
(63.8%) were male, and 96.8% of all patients had tumors;
80.9% had diabetes, 79.0% had hypertension, 87.7% had
CH, 81.4% had reflux, 61.7% had cough and 98.4% had
no fever.

It is seen that there are variables that have a very strong
relationship between laboratory values, as well as var-
iables that are unrelated to each other. The correlation
between the variables is shown in Figure 2. As the corre-

lation value between the variables approaches 1, the se-
verity of the relationship between the variables increas-
es. In Figure 2, the variables with a strong and positive
relationship between them are shown in dark blue, and
the variables with a negative and strong relationship be-
tween them are shown in dark red.

DISCUSSION

The Covid-19 epidemic has become an epidemic that
threatens global health, weakens the global economy
and destabilizes societies around the world (8,9). Ac-
cording to the recommendations published by the In-
ternational Federation of Clinical Chemistry COVID
19 working group, biochemical and hematological tests;
It is stated that it will be useful in the diagnosis of tis-
sue-organ damage related to infection, in identifying the
patient with a low risk of severe disease, in determining
the patient with a poor prognosis, and in monitoring the
course of the disease (10). It was tried to reveal whether
there is a relationship with the level of for this purpose,
CRP, CK, ALP, AST, ALT, EOS, HGB, HCT, LYM, Tropo-
nine T, Urea, creatinine, CA and LDL parameters were
evaluated primarily.

Studies have shown that 75.8% of COVID-19 patients
admitted to the emergency department have low albu-
min, 58.3% high C Reactive Protein (CRP), 57.0% high
lactate dehydrogenase (LDH), 210 U/L for LDH. L was
determined as 35 U/L cutoff value for aspartate ami-
notransferase (AST) (11). The result of many studies
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Table 1. Descriptive statistics of variables

Age Number(n) %
<35ys 9 4.8
35-49 14 7.4
50 - 64 49 26.1
>= 65 116 61.7
Total 188 100.0
Gender

Female 68 36.2
Male 120 63.8
Total 188 100

Table 2. Descriptive statistics of diseases

Tumor Number %
Not presence 182 96.8
Presence 6 3.2
Total 188 100.0
Diabetes

Not presence 152 80.9
Presence 36 19.1
Total 188 100.0
HT

Not presence 147 79.0
Presence 39 21.0
Total 186 100.0
KH

Not presence 165 87.8
Presence 23 12.2
Total 188 100.0
Reflux

Not presence 153 81.4
Presence 35 18.6
Total 188 100.0
Cough

Not presence 116 61.7
Presence 72 383
Total 188 100.0
Fever

Not presence 185 98.4
Presence 3 1.6
Total 188 100.0

Table 3. Descriptive statistics of pain scores and comparisons of pain scores

Variable n Avarage Sd Median Min Max p

VAS hospitalisation 185  8-12 1.63 9 2 10 <0.001

VAS discharged 184 529 1.79 o 1 10 Pt
italisati 6.64 1.62 6 2 10

WB h.ospltallsatlon 184 429 o . 1 0 0<0.001

WB discharged 183 : .

P<0.05 Wilcoxon-igned rank teste

on Covid-19 patients is decrease in blood lymphocyte  bin time, creatinine kinase, C-reactive protein, ferritin,
and fibrinogen levels and liver-kidney function tests, interleukin-6 increase. may guide the clinician as pre-
troponin I, D-Dimer, lactate dehydrogenase, prothrom-  dictors of poor prognosis (12). Although most patients
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Table 4. Distribution of pain scores in CoRads groups

CoRads
1 2 3 4 5
Pain score median (min- max) p

VAS 9(2-9) 9(9-10) 9 (5-10) 9 (7-10)8 (4-10) 0,11
hospitalisation

VAS 55(2- 7(6-8) 6(3-9) 6(4-8) 5(1-10) 0,13
discharged  6)

WB 8(2-8) 8(6-8) 8(4-8) 8(4-8) 6 (4-10) 0,86
hospitalisation

‘WB 4(2-6) 6(4-6) 6(2-6) 4(2-6) 4(2-10)0,50
discharged _

P<0.05, Kruskall- Wallis teste’

Table 5. Pain scores by FLACC hospitalization and FLACC discharge status

FLACC hospitalisation FLACC
discharge
1 2 1 2
Pain scores median (min- max) P median (min- max) P
VAS 5(2-8) 9(5-10) 0,00 8(2-10) 9(6-10) 0,00
hospitalisation
VAS 3(1-5) 6(2-10) 0,00 5 (1-8) 7 (5-10) 0,00
discharged
WB 4 (2-6) 8(4-10) 0,00 6(2-10) 8(6-10) 0,00
hospitalisation
WB 2(1-4) 4(2-10) 0,00 4 (1-6) 6 (4-10) 0,00
discharged

P<0.05, Mann Whitney U test

have high levels of CRP, elevations of ALT, AST, CK, and
D-Dimer are less common in the initial phase of the
disease, in severe cases, compared to non-serious cas-
es. more prominent laboratory abnormalities have been

demonstrated (12,13). As in other studies, the severity of
the disease can be predicted as the determining factors of
oxygen saturation, respiratory rate, lung x-ray/tomogra-
phy findings, as well as blood C-reactive protein (CRP),
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Table 6. Correlations between VAS and WB scores and laboratory findings

WB LD Troponin Creatini

Pain Score EOS HGB HCT LYM C CRP H n AST ALT Ure n CA

r - -0,14 -0,14 -0,04 0,07 0,201 0,05 0,14 - -0,14 0,259 0,230 -
VAS 0,02 : 0,03 ! 0,160
hospitalisatio :
n p 0,82 0,06 0,06 064 0,32 0,01 0,48 0,06 0,68 0,06 0,00 0,00 0,03
VAS r 0,03 -0,06 -0,08 -0,01 0,09 0,157 0,05 0,12 0,00 -0,05 0,199 0,11 -0,10
discharged ) .

p 0,68 0,44 0,30 091 0,25 0,04 0,50 0,12 1,00 0,48 0,01 0,16 0,18
wB r - - - - -0,01 0,15 0,01 0,12 - - 0,251 0,159 -0,12
hospitalisatio 0,06 0,168 0,180 ,155 0,09 ,181 )
n p 0,46 0,02 0,02 0,04 0,84 0,05 0,93 0,11 0,23 0,02 0,00 0,03 0,11
wB r - -0,11 -0,13 -0,11 0,07 0,157 0,00 0,15 - -0,14 0,211 0,09 -0,05
discharged 0,03 . 0,10 .

p 0,73 0,14 0,08 0,14 0,38

0,04 0,95 0,05 0,19 0,07 0,00 0,24 0,51

P<0

coagulation tests, procalcitonin, lactate dehydrogenase
and creatine kinase (CK) results and pain intensity. de-
gree is that there may be predictable parameters about
the severity of the disease. It suggests that COVID-19
infection may be associated with cellular immunodefi-
ciency, coagulation activation, myocardial injury, liver
and kidney damage (6,12,13).

In another study, more advanced age (32.0 (26.0-39.3);
54.0 (38.3-59.3), p<0.001) in the inpatient group, blood
values higher lactate dehydrogenase (LDH) (195.0
(156.5-225.3); 248.5 (200.3-334.5), p<0.001) and higher
NLR (1.56 (1.08-2.62); 2.60 (1.65-4.90), p<0.001) were
seen. Accordingly, advanced age, high LDH and high
NLR values in Covid-19 patients require inpatient treat-
ment (14).

It has been observed that patients with Covid-19 have
become dependent/semi-dependent in performing some
activities of daily living due to pain in varying degrees
and accompanying systemic symptoms. It is seen that pa-
tients can change the time to stand up according to the
degree of their activities being affected. Knowing the se-
verity of the pain that affects the activities of the patients
ensures that the interventions are made and the patients
are discharged early. For this, the intensity of the pain
must be measured accurately.

Considering the data obtained in our study; while it may
be possible that patients’ own descriptions and scale

score determinations may be affected by their psycho-
logical moods related to the symptoms of the disease,
the categorical data in the FLACC measurement is more
likely to allow the determination of more objective data
depending on the physical examination findings. Al-
though there are not enough articles evaluating pain
profiles, studies show that there is a significant parallel-
ism between pain and clinical and biochemical findings
(16,17). It has been reported that the rate in patients with
myalgia, head, throat and chest pain is 28.5%, 14.9%,
14.0%, 12.3%, respectively.

CONCLUSION

Based on our findings, it can be posited that pain is not a
prominent symptom in Covid-19 patients, but it may be
a determining factor in patients with mild to moderate
symptoms. Our analysis reveals a positive, strong, and
statistically significant relationship (p<0.001) between
the VAS admission and VAS discharge, as well as WB
admission and WB discharge variables, with correla-
tion coeflicients of 0.823, 0.734, and 0.744, respectively.
Furthermore, there is a significant association between
VAS discharge and WB hospitalization and discharge
(p<0.001), with a correlation coefficient of 0.660 between
VAS variable and WB hospitalization, and 0.765 between
WB discharge. Additionally, a strong and significant
correlation (p<0.001) was found between WB hospital-
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Table 7: Laboratory findings by FLACC hospitalization status

FLACC hospitalisation Ort + SD Median (min-Maks) p
EOS 1 0,1316+ 0.22 0,1 (0-1) 0.906
2 0,1257+0,36 0,1 (0-3,70)
HGB 1 14,98+1,97 15,08 (9,6 -18,409) (234
2 14,64+1,71 14,660(9,7-18-60)
HCT 1 44 81+6,17 45,4 (31,60-60,70) 0.170
2 43,45+4,64 43,55 (31,9-57)
LYM 1 1,56+0,69 1,7(061-330)  (.659
2 1,44520,58 1,3 (0,37-4,30)
WEBC 1 5,99+1,53 5,5 (3,60-9,60) 0.457
2 6,27+2,96 5,7 (2,5-20,5)
CRP 1 3,04+5,91 1,03 (0,07-25,24) (016
2 4,02+5,27 2,2 (0,06-34,12)
LDH 1 268,68+72,66 258 (188-455)
2 308,84+125,11 282 (108-814) 0.169
1 23,1+52,46 11 (3-239)
Troponin T
2 18,26+28,44 12 (3-269) 0.786
1 25,05+£10,59 25 (15-63
AST (15-69) 0.062
2 31,06+£20,16 26 (11-161)
1 25,6849,74 21 (14-47
ALT ( ) 0.646
2 30,92+52,14 20,5 (5-526)
1 36,15+11,38 33 (23-62)
Ure 0.05
2 48,96+25,42 41 (16-152)
c - 1 0,91+0,23 0,9 (0,53-1,60)
reatinin 0.250
2 1,11+0,95 0,98 (0,38-10,07)
1 9,124+0,65 9,1 (8-10
cA G190 g6
2 9,05+0,71 9 (7,5-12,50)
*p<0.05

ization and WB discharge variables, with a correlation
coeflicient of 0.807. The correlation analysis is presented
in Figure 1.

While a weak negative correlation (p=0.02, p=-0.168)
was observed between the WB hospitalization score and
HGB, a similar negative correlation was found between
WB hospitalization score and HCT (p=0.02, p=-0.180).
Moreover, a weak negative correlation (p=0.04, r=-
0.155) was found between the LYM value and the WB
hospitalization score, and a weakly significant negative
correlation was identified between the WB hospitaliza-
tion score and the ALT value (p=0.02, r=-0.181). On the
other hand, a significant, positive weak correlation was

observed between WB hospitalization and re and creati-
nine values (p<0.01, r=0.251; p=0.03, r=0.159). Further-
more, we tested the existence of a significant and positive
weak correlation between WB discharge score and CRP
and urea values (p=0.04, r=0.157; p<0.01, r=0.211).

According to Mann Whitney U test results, CRP levels
differ significantly according to FLACC hospitalization
status (p=0.016). When the FLACC Admission score
was 1, the median value for CRP was 1.03 (0.07-25.24);
When the FLACC hospitalization score was 2, the medi-
an CRP value was 2.2 (0.06-34.12). Urea values also show
a significant difference in Flacc hospitalization (p=0.05).
Urea median value was 33 (23-62) when Flacc hospital-
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Table 8: Laboratory findings by Flacc discharge status

Flacc Disharged Avarage Median (Min-Maks) P
EOS 1 0,105+ 0,12 0,1 (0-1) 0.632
2 0,16+0,53 0,1 (0-3,7)
HGB 1 14,78+1,7 14,98 (9,6-18,6) 0.065
2 14,5+1,84 14,61 (10,30-18,36)
HCT 1 44+4,93 43,9 (31,6-60,70) 0.035
2 43,0644,85 43,4 (33,70-52,10)
LYM 1 1,5+0,61 1,3 (0,60-4,30) 0185
2 1,39+0,57 1,3 (0,37-3)
WBC 1 5,95+2,51 5,3 (2,5-15,10) 0.095
2 6,716,1 3,18 (2,80-20,50)
CRP 1 3,37+4,69 1,47 (0,06-25,24) 0.042
2 4,7316,3 2,36 (0,24-34,12)
1 304,21£125,12 279 (108-814
LDH ( ) 0871
2 300,21+£109,86 275 (141-582)
1 16,57+27,73 11 (3-239)
Troponin T 0.063
2 23,17+40,45 13 (3-269)
1 1,28+ -
AST 31,28+20,32 26 (13-161) 0.049
2 28,21+16,88 24 (11-108)
1 28,17+19,49 21 (5-
ALT ’ ' (5-114) 0.030
2 33,48+75,6 18 (8-526)
1 42,54+18,8 38 (16-112)
Ure 0.002
2 54,7+£30,17 42,5 (20-152)
Creatinine 1 1,09+1,07 0,93 (0,5-10,07) 0.122
2 1,0540,39 1(0,38-2,38)
1 4+ 7,8-10,2
CA 9,04+0,55 9(7,8-10,20) 0.209
2 9,1+0,91 8,9 (7,5-12,50)
*p<0.05

ization was 1, and urea median value was 41 (16-152)
when FLACC hospitalization was 2. Here, there is a sig-
nificant difference between the HCT value and the Flacc
discharge status, and when the FLACC discharge score is
1, the HCT median value is 43.9 (31.6-60.7); When the
FLACC discharge score was 2, the median HCT value
was 43.4 (33.70-52.10). CRP values differ significantly
according to FLACC discharge status (p=0.042). When
the FLACC Discharge score is 1, the median CRP value
is 1.47 (0.006- 25.24); When the FLACC discharge score
was 2, the median CRP value was 2.36 (0.24-34.12).
While AST values differ significantly according to Flacc
discharge status (p=0.04), when FLACC discharge score

is 1, the median AST value is 26 (13-161); When the
FLACC discharge score was 2, the median AST value
was calculated as 24 (11-108). ALT also differs signifi-
cantly according to FLACC discharge status (p=0.030).
Again, Urea showed a significant difference according
to the Flacc discharge status (p=0.002), while the medi-
an value of urea was 38 (16-112) when the FLACC dis-
charge score was 1, and the median value of urea was
42.5 (20-152) when the FLACC discharge score was 2.

For the orthopedics and traumatology specialist, the
pain in COVID-19 patients is a process that only con-
cerns neuroanatomical and neurophysiological, joint,
muscle, tendon, bone and cartilage tissues, while the
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psychological dimension of this process is extremely im-
portant for the physician who sees pain as the sum of
physical, mental and social factors. The correct interpre-
tation of symptoms and the use of categorical measure-
ment methods in pain measurement and evaluation are
valuable for diagnosis and treatment regimens. The find-
ings obtained in this study are very important in terms
of giving clinicians and biochemists some clues about the
prognosis and mortality of the disease, considering the
Covid-19-pain-biochemical parameters relationship as
a whole. For this reason, in order to finalize the treat-
ment in viral infections, it may be recommended to car-
ry out specific studies that reveal the metabolism of the
virus-iron interaction and the parameters affected by the
infection, and to focus on studies to reduce iron.

Received/Gelis Tarihi: 12.04.2023
Accepted/Kabul Tarihi: 26.04.2023

REFERENCES

1. Kurtguoglu M., Bilek H.C., Erbas S.N., Ozkan E, Tanyel E., Deveci A., Ket-
enci S., Gilldogus F. Evaluation of pain in patients with COVID-19, Agri.
2021;33(4):215-222. doi: 10.14744/agri.2021.92609

2. Yesilyurt M., Faydali S. Journal of Anatolia Nursing and Health Sciences ,
Journal of Anatolia Nursing and Health Sciences. 2020;23(3):444-451. doi:
10.17049/ataunihem.508877

3. Merskey H., Bogduk N. Classification of chronic pain. 2nd ed. Seattle: IASP
Press; 1994.

4. Duyur Cakit B., Taka I. COVID-19da agr1 ve ydnetimi. Borman B, editér.
Fiziksel Tip ve Rehabilitasyon ve COVID-19: Sorunlar ve Rehabilitasyonu.
1. Bask1. Ankara: Tiirkiye Klinikleri; 2021; p.47-52.

5. Mao L, Jin H., Wang M., Hu Y., Chen S., He Q, et al. Neurologic manifes-
tations of hospitalized patients with Coronavirus Disease 2019 in Wuhan,

China. JAMA Neurol 2020;77(6):683-90. doi:10.1001/jamaneurol.2020.1127

10.

11.

12.

13.

14.

15.

16.

17.

Wang B, Li R, Lu Z,, et al. Does comorbidity increase the risk of pa-
tients with COVID-19: evidence from meta-analysis. Aging (Albany NY).
2020;12(7):6049.

Vacchiano V., Riguzzi P, Volpi L., Tappata M., Avoni P, Rizzo G,et al. Early

neurological manifestations of hospitalized COVID-19 patients. NeurolSci

2020;41:2029-31. doi:10.1007/510072-020-04525-2

Khot W.Y, Nadkar M.Y. The 2019 novel coronavirus outbreak A global
threat. ] Assoc Physicians India. 2020; 68: 67-71.

Legido-Quigley H., Asgari N., Teo Y.Y, et al. Are high-performing health sys-
tems resilient against the COVID-19 epidemic? Lancet. 2020; 395: 848-50.

Thompson S., Bohn M.K., Mancini N., Loh T.P,, Wang C.B., Grimmler M., et
al. IFCC Interim Guidelines on Biochemical/Hematological Monitoring of

COVID-19 Patients. Clin Chem Lab Med. 2020.

Cheng M.P, Papenburg J., Desjardins M., Kanjilal S., Quach C., Libman M.,
et al. Diagnostic Testing for Severe Acute Respiratory Syndrome-Related
Coronavirus 2. Ann Intern Med. 2020;172(11):726-34.

Giiven A., Diken Allahverdi T., Giiven O.D. Coronavirus: A Biochemical

Approach. Sinop Universitesi Fen Bilimleri Dergisi, 2021; 6(1):66-77.

Giiven A. Biological story of the new coronavirus SARS-COV-2. Caucasian

Journal of Science, 2022; 9( 2), 203 - 214, doi.org/10.48138/cjo.1019435

Legido-Quigley H., Asgari N., Teo Y.Y,, et al. Are high-performing health
systems resilient against the COVID-19 epidemic?. Lancet. 2020;395: 848-50

Harbalioglu H., Geng O., Yildirim A. 3 predictors of hospitalization patients
with coronavirus (Covid-19): old age, lactate dehydrogenase and neutro-
phil/lymphocyte ratio. Pamukkale Tip Dergisi Pamukkale Medical Journal
doi:https://dx.doi.org/10.31362/patd.751093

Baj J., Karakula-Juchnowicz H., Teresinski G., Buszewicz G., Ciesielka M.,
Sitarz E, et al. COVID-19: Specific and nonspecific clinical manifestations

and symptoms: the current state of knowledge. J Clin Med 2020;9(6):1753.

Huang C., Wang Y, Li X,, Ren L., Zhao J., Hu Y, et al. Clinical features of
patients infected with 2019 novel coronavirus in Wuhan, China. Lancet

2020;395(10223):497-506

93 Journal of Medical Sciences | http://jms.yeniyuzyil.edu.tr| Volume 4 Issue 2


http://jms.yeniyuzyil.edu.tr
https://doi.org/10.48138/cjo.1019435



