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Covid-19’da Tibbi Tedavi: Tedavi Sonrasi Laboratuvar Sonuclarinda ve BT Bulgularinda Degisiklikler

Amag: Guniimiizde, Koronaviriis hastaligi 2019'un semptomlari, gortintiileme ozellikleri ve laboratuvar bulgulari bilinmektedir ancak
hastaligin tedavisi netlik kazanmamistir. Bu calismada, invaziv mekanik ventilasyona ihtiya¢ duymayan hastalarda favipiravirin etkinligini
tedavi sonrasi laboratuvar ve bilgisayarli tomografi bulgularindaki degisimleri, tedavi kilavuzundan cikarilan hidroksiklorokin ile
karsilastirarak incelemeyi amacladik.

Gereg ve Yontem: Calismamizda Koronaviriis hastaligi 2019 tanisi konulan ve hidroksiklorokin ve favipiravir ile tedavi edilen 49 hasta
incelendi. Hastalar tedavi sekillerine gore 3 gruba ayrildi. Bu 3 gruptaki hastalarin tedavi 6ncesi ve sonrasi laboratuvar bulgularindaki ve
bilgisayarli tomografi goriintiilemesindeki degisiklikler incelendi.

Bulgular: Gruplarda, toraks bilgisayarli tomografi tetkikinde izlenen lezyon paternlerinin oranlari ve tirleri arasinda istatistiksel olarak
anlamh bir fark yoktu. Her bir grupta lezyon paterni olarak en sik hidroksiklorokin grubunda 18 hastada (%81.8), favipiravir grubunda 7
hastada (%70) ve hidroksiklorokin+favipiravir grubunda 10 hastada (%58.8) buzlu cam dansitesi+konsolidasyon varligi izlendi. Her 3 grupta
da C-reaktif protein, ferritin, fibrinojen degerlerinde ve bilgisayarli tomografi skorlarinda tedavi sonrasi istatistiksel olarak anlamli diizelme
mevcuttu ve ilaclar arasinda istatistiksel olarak anlamli bir fark yoktu.

Sonug: Bu calismada, yogun bakima ihtiya¢c duymayan Koronaviris hastaligi 2019 hastalarinda hidroksiklorokine kiyasla tedavi sonrasi
laboratuvar ve bilgisayarli tomografi bulgularindaki degisiklikler agisindan favipiravirin anlamli bir stinligi bulunamamistir.

Anahtar Kelimeler: Siddetli Akut Solunum Sendromu Koronavirtis 2, Favipiravir, Bilgisayarli Tomografi, Tomografi Skoru

Medical Treatment in Covid-19: Changes in Post-treatment Laboratory Results and CT Findings

Objective: Today, the symptoms, imaging features and laboratory findings of the disease are known, but the treatment of the
Coronavirus disease 2019 has not been clarified. In this study, we aim to investigate the efficacy of favipiravir in patients who do not
need invasive mechanical ventilation, by examining the post-treatment laboratory and computed tomography findings compared to the
hydroxychloroquine which removed from the treatment guide.

Methods: In our study, 49 patients diagnosed with Coronavirus disease 2019 and treated with hydroxychloroquine and favipiravir were
examined. The patients were divided into 3 groups according to their treatment modalities. The changes in the pre- and post-treatment
laboratory findings and computed tomography imaging of the patients in these 3 groups were examined.

Results:There was no statistically significant difference between the rates and types of lesion patterns observed on thorax computed
tomography in the groups. The most common lesion pattern in each group was the presence of ground glass opacity + consolidation in 18
patients (81.8%) in the hydroxychloroquine group, 7 patients (70%) in the favipiravir group and 10 patients (58.8%) in the hydroxychloroquine
+ favipiravir group. In all 3 groups, there was a statistically significant improvement in C-reactive protein, ferritin, fibrinogen values and
computed tomography scores after treatment and there was no statistically significant difference between drugs.

Conclusion: In this study, we found no significant superiority of favipiravir in terms of changes in laboratory and computed tomography
findings after treatment in Covid-19 patients who do not need intensive care compared to hydroxychloroquine.
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INTRODUCTION

Since the World Health Organization declared it as a pan-
demic in March 2020, the total number of cases due to Coro-
navirus disease 2019 (COVID-19) has reached 107.838.255
and total deaths have reached 2.373.398 (1). As COVID-19 has
become a global threat, intensive investigations have been
conducted for the transmission routes, clinical symptoms,
imaging findings, and treatment of the disease, and many
clinical studies have been carried out.

Clinical symptoms of the disease include symptoms such
as fever, cough, dyspnea, myalgia, headache, diarrhea, loss
of taste and smell, which are generally seen in other viral
infections (2, 3). In the studies conducted, in laboratory
tests, various biomarkers such as lymphocyte count, neutro-
phil-lymphocyte ratio, CRP (C-reactive protein), troponin T,
D-dimer, lactate dehydrogenase, procalcitonin, interleukin-6,
and ferritin found useful as predictor of mortality in disease
progression in COVID-19 (4,5).

Due to the false negativity rates that are originating from
reasons such as kit sensitivity, faulty sampling techniques,
differences in viral load, of reverse transcriptase polymerase
chain reaction (RT-PCR) test, which is the gold standard in
the diagnosis of the disease, imaging techniques have been
used to aid the differential diagnosis, and in some studies, it
has been reported that the diagnostic sensitivity of thoracic
computed tomography (CT) was found to be higher than the
RT-PCR test (6). Common CT findings of Covid-19 pneumonia
are mostly ground-glass opacities and consolidations and ac-
companying findings such as crazy paving pattern, air bubble
sign, halo and inverted halo sign, airway changes (7, 8, 9, 10).

Today, with examinations and clinical studies, the symp-
toms, imaging features, and laboratory findings of the dis-
ease are known, however, the treatment of the disease has
not been clarified. Although hundreds of clinical studies have
been and are being conducted on agents such as remdesivir,
favipiravir (FVP), lopinavir, interferon-alpha and steroids (11,
12), data on the efficacy of these agents are still limited. As
a result of numerous studies and clinical trials conducted on
the use of hydroxychloroquine (HCQ), after the World Health
Organization (WHO) announced that hydroxychloroquine
does not cause a decrease in the mortality rates of hospital-
ized COVID-19 patients compared to standard care (13), HCQ
has recently removed in Turkey from the Ministry of Health
Adult Patient treatment guideline (14).

Severe acute respiratory syndrome coronavi-
rus(SARS-CoV-2), a single-stranded RNA-enveloped virus, tar-
gets cells through the viral structural spike (S) protein that
binds to the angiotensin converting enzyme 2(ACE2) receptor.
The virus particle follows the receptor bind, using host cell re-
ceptors and endosomes to enter cells, and host type 2 trans-

membrane serine protease facilitates cell entry through the
S protein. Once entered inside the cell, viral polyproteins en-
coding the replicase-transcriptase complex are synthesized.
The virus then synthesizes RNA through RNA-dependent RNA
polymerase. This viral life cycle provides potential targets for
drug therapy (15).

The aim of this study is to investigate the efficacy of FVP
in patients who do not need invasive mechanical ventilation,
by examining the post-treatment laboratory and CT findings
compared to the HCQ which removed from the treatment
guide.

MATERIALS AND METHODS

Patients

Clinical symptoms at the time of hospitalization and labo-
ratory findings ( white blood cell, D-dimer, procalcitonin, fer-
ritin, C-reactive protein, fibrinogen) recorded in our system
of patients who applied to our hospital with the suspicion
of Covid-19 between March 2020 and August 2020, who had
positive RT-PCR tests performed with nasal and nasopharyn-
geal sampling, who were hospitalized in the isolated service
of our hospital and who did not require invasive mechanical
ventilation with the diagnosis of Covid-19 infection were ret-
rospectively evaluated and recorded.

Patients who received treatment other than FVP and HCQ,
patients who refused treatment, patients who did not have
thoracic CT imaging, those who developed drug allergy, preg-
nant women and patients younger than 18 years were ex-
cluded from the study. As a result, a total of 49 patients who
were hospitalized in the isolated service with the diagnosis
of Covid-19 and who were given FVP and HCQ treatment at
the appropriate time and at the appropriate dose according
to the Ministry of Health Adult Patient Treatment Guidelines
were included in the study. The treatment regimen was given
to HCQ recipients at 200mg twice daily for five or ten days,
depending on the patient’s clinical condition; FVP recipients
were given 1600mg twice a day as a loading dose on the first
day and 600mg twice a day as a maintenance dose for five or
ten days, depending on the clinical condition of the patient
(16).

Among the patients in our study, antibiotic treatment was
given to patients with suspected secondary bacterial infec-
tion, nasal / oronasal oxygen support in patients with hypox-
ia, and fluid support to patients with poor oral intake.

Laboratory and thoracic CT findings of the patients before
treatment and changes in these findings after treatment were
examined. The patients were classified into three groups ac-
cording to their treatment modalities that were those using
FVP, those using HCQ, and those using HCQ + FVP. The chang-
es in the pre- and post-treatment laboratory findings and CT
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imaging of the patients in these three groups were examined.
Laboratory Findings

The values at the time of hospitalization of white blood
cell, D-dimer, procalcitonin, ferritin, C-reactive protein, and
fibrinogen, which are thought to be related to the severity of
the disease, and the values in the first month of control were
recorded and compared. In groups, pre- and post-treatment
values of these laboratory markers were calculated as mean
* sd and evaluated statistically.

CT Protocol

(T scans were performed in the supine position using ei-
ther Hitachi Eclos 16 (5 mm slice thickness, 120 kV, 75 mAs)
or 64-slice Toshiba Aquilion (5 mm slice thickness, 120 kV,
25 mAs) units. Images were acquired in the supine position
during deep inspiration. Multiplanar images were acquired
using the multiplanar reforming (MPR) technique on a work-
station.

Image Analysis

Thoracic CT images of all patients included in the study,
which were acquired at the time of diagnosis before treat-
ment and in the first and second months after treatment,
were examined by a single radiologist with 10 years of expe-
rience.

Images were examined for lesion patterns that can be
seen in Covid-19 pneumonia, such as pure ground-glass
opacity, ground-glass opacity and consolidation association,
consolidation, crazy paving pattern, air bubble sign, halo
sign, inverted halo sign, airway changes, and fibrous band
formations. A semi-quantitative scoring system was used to
quantitatively estimate the lung distribution of these lesion
patterns according to the affected area (17, 18). Each lobe of
the lung (upper right, middle right, lower right, upper left,
and lower left) was scored visually on a numerical scale from
0 to 5. It was scored as ‘0’ for no involvement, ‘1" for less than
5% involvement, 2’ for 5% -25% involvement, ‘3’ for 26% -49%
involvement, ‘4’ for 50% -75% involvement and ‘5’ for the in-
volvement over 75%. As a result, the total CT Score of each
patient, varying between 0 and 25, was calculated in the Tho-
racic CT examinations obtained before and after treatment.
The changes in the total CT Scores of the patients after the
treatment were examined. In groups, CT scores were calculat-
ed as mean * sd and evaluated statistically.

In addition, distribution patterns of lesions in the lung
tissue were classified as peripheral (outer third of the lung),
central (inner two thirds of the lung) or peripheral + central
localization.

Statistical Analysis

In our study, the data were analyzed using the SPSS 21 soft-
ware with 95% confidence. Quantitative data were defined as

mean * standard deviation. After evaluating the normality
for continuous variables with the Shapiro Wilk test, Paired-t,
Wilcoxon and Kruskal Wallis tests were used. The Mann Whit-
ney U test with Bonferroni correction (p=0.05/3=0.016) was
used for post-hoc analysis for three groups. Chi-Square tests
were used for categorical variables. As the statistical signifi-
cance limit, 0.05 was accepted.

RESULTS

Of the patients included in the study, 18 (36.7%) were fe-
male and 31 (63.3%) were male. The mean age of all patients
was 55.8 £ 14.7 and the age range was between 25-93. When
the distribution according to the groups was examined, there
were 22 patients (8 females, 14 males, mean age: 55.2£17.1)
in the HCQ group, 10 patients (4 females, 6 males, mean
age: 61.6x10.8 years) in the FVP group, and 17 patients (6
females, 11 males, mean age: 53.2£13.1 years) in the HCQ
+ FVP group. There was no statistically significant difference
between the patient ages in the groups (p=0.155).

Clinical and Laboratory Findings

The most common clinical symptoms seen in all patients
were fever, cough, and myalgia, in order of frequency. In ad-
dition to these complaints, there were less frequently head-
ache, dyspnea, and loss of taste and smell.

Of the patients included in the study, there were comorbid
diseases such as hypertension in 18 (36.7%), diabetes in 16
(32.7), asthma in 2 (4.1%), coronary artery disease in 4 (8.2),
chronic renal failure in 2 (4.1%), arrhythmia in 1 (2%) and can-
cerin1(2%).

When the changes in laboratory findings before and after
treatment according to the groups were examined (Table 1);
there was no significant improvement observed in the white
blood cell count in the groups. In the FVP group, there was no
significant decrease in procalcitonin value, which is an indi-
cator of bacterial infection; however, pre-treatment values of
procalcitonin were already within normal limits in all groups.
Although the decrease in D-dimer value in the FVP group was
not statistically significant, it was not as high as the other two
groups before treatment compared to the other groups. There
was a statistically significant improvement in CRP, ferritin and
fibrinogen values after treatment in all groups.

Imaging Findings

Consistent with the literature, the most common lesion
patterns observed in thoracic CT examinations of the patients
were ground-glass opacity in 8 patients (16.3%), ground-glass
opacity + consolidation in 35 patients (71.4%), and pure con-
solidation in 5 patients (10%, 2). Apart from these, 4 patients
had crazy paving pattern (8.2%), 17 patients had fibrotic band
formations (34.7%), and 1 patient had a curvilinear line (2%).
There was no statistically significant difference between the
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Table 1: Changes in laboratory findings before and after
treatment in the groups

Parameter HCQ (n=22) FVP (n=10) HCQ+FVP (n=17)
before | 7001361506206 P00 E gag0 414 200098
treatment 1839.40
WBCs after 06000+ 204767 | 437,00 177912 | 770824 + 32445
treatment
D 0833 0382 0.47
before | 45> 14 1 1080.65 | 84270 + 46267 | 159952 + 234591
treatment
D dimer after 45481 +30072 | 52180+ 23338 | 471.94 + 22898
treatment
D <0.001 0.076 0.004
before 1 47 1 0,081 0.03 = 0.03 0,09+ 0.20
treatment
Procalcitonin | after 0.02 + 0.027 0.02 + 0.02 0.02 +0.02
treatment
D 0.001 0292 0.01
before 40012 157912 | 53252435635 | 36522 + 37591
treatment
Ferritin after 10527 + 11548 | 15153 +10513 | 7792 + 76.46
treatment
D <0.001 0.004 <0.001
before 4637+ 6094 | 7505+ 3878 50.85 + 49.17
treatment
(RP after 4504235 801+ 790 4524316
treatment
D <0.001 0.005 0.001
before | 45544 23860 | 54590+ U589 | 51323+ 1472
treatment
Fibrinogen after 33318+ 10142 | 306.80 £ 12326 | 356.82 = 70.95
treatment
D 0.005 <0.001 <0.001
Data are reported as mean + SD.
HCQ: Hydroxychloroquine. FVP: Favipiravir. WBCs: White blood cells.
CRP: C-reactive protein

rates and types of lesion patterns observed in the groups.

The most common lesion pattern in each group was observed
to be the presence of ground-glass opacity + consolidation in
18 patients (81.8%) in the HCQ group, in 7 patients (70%) in
the FVP group, and in 10 patients (58.8%) in the HCQ + FVP
group (Figure 1).

In the examination of the distribution patterns of the le-
sions in the lung tissue, there was peripheral distribution in
21 (42.9%) patients and peripheral + central distribution in
28 (57.1%) patients. Pure central distribution was not detect-
ed in any of the patients.

Figure 1: In a patient in the HCQ group, pre-treatment thorax (T (total
score = 6) images show the association of peripherally located ground glass opacity
and consolidation in both lungs (A, B). In the post-treatment images of the same
patient (total score = 2), weak ground-glass opacities are ohserved in sections
passing through the same level (C, D).

3
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Figure 2: In the patient in the FVP group, pre-treatment thorax (T (total
score = 13), hilateral peripheral ground glass opacities and mild prominence in
vascular structures are observed in sections passing through different levels (A, B).
Post-treatment images of the same patient (total score = 12) show a decrease in
the amount of ground-glass opacity in the same level sections, but the involvement
continues. There are also newly developed fibrotic band formations (C, D).

There was a statistically significant improvement in the
pre-treatment CT score and the post-treatment CT score
change in all three groups (Table 2). When drug efficacy was
evaluated, there was a more significant decrease in post-treat-
ment CT scores in those who received HCQ than those who
received FVP (p=0.02). It was thought that this might be due
to the patients’ clinics being more severe in the pandemic
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phase in which FVP was started to be received and it would
be meaningful to evaluate late CTs due to radiological late
recovery (Figure 2).

Table 2: CT score changes of the groups after treatment

HCQ FVP HCQ+FVP
(n=22) (n=10) (n=17)
Before treatment 8.79 +5.89 10.74 £ 5.96 10.23 + 6.41
After treatment 3.50 +4.28 6.07 523 435+4.88
p <0.001 <0.001 <0.001
Data are reported as mean + SD.
HCQ: Hydroxychloroquine, FVP: Favipiravir

In this study, we examined the HCQ, an aminoquinoline
with immunomodulating effect, and FVP, an RNA polymerase
inhibitor, in terms of their effects in the treatment of 49 pa-
tients hospitalized with new coronavirus (2019-nCoV) infec-
tion. Although more than 1 year has passed since the onset of
the Covid-19 pandemic, no treatment agent has been proven
to be effective in Covid-19 disease to date.

CQ (chloroquine) and HCQ are aminoquinolines that have
been used to treat malaria and autoimmune diseases for over
50 years. In addition, these two drugs have immunomodula-
tory effects that allow them to be used in the treatment of
autoimmune conditions such as systemic lupus erythemato-
sus and rheumatoid arthritis. While inhibiting certain cellu-
lar functions and molecular pathways regarding the immune
activation, CQ analogues can penetrate into acidic organelles
and be concentrated, leading to inhibition of endosome traf-
fic by causing high intra-vesicular pH, and preventing viral
fusion into the cell. This mechanism has become these drugs’
potential role in the treatment of COVID-19. However, apart
from these efficacy discussions, there are growing concerns
about its safety. Both drugs have been independently shown
to increase the risk of QT interval prolongation, drug-induced
torsade’s de pointes, and drug-induced sudden cardiac death
(19). FVP is an antiviral agent that selectively and strongly
inhibits RNA-dependent RNA polymerase (RdRp) of RNA vi-
ruses. It has been shown to be effective in the treatment of
influenza and, to some extent, in the treatment of Ebola virus
disease (19).

As a result of studies and controlled trials for HCQ and FVP,
different opinions have been raised about the sufficiency and
efficacy of these drugs. In the clinical studies conducted in the
early stages of the pandemic, it has been reported that HCQ is
a safe and successful anti-inflammatory agent that is widely
used in autoimmune diseases and can significantly reduce
the production of cytokines and especially pro-inflammatory
factors, apart from its direct antiviral activity (20). A study of

36 patients (20 in the HCQ group and 16 in the control group)
has reported increased virological clearance with oral HCQ
intake every 8 hours compared to control patients receiving
standard supportive therapy. The authors have also reported
that the addition of azithromycin to HCQ in 6 patients result-
ed in numerically superior viral clearance (6/6, 100%) com-
pared to HCQ (8/14, 57%) monotherapy (15). A retrospective
multi-center study conducted in June 2020 has reported that
HCQ with or without azithromycin did not reduce mortality,
ventilation rate, or hospital stay (21). In addition, there are
many studies in the literature suggesting that HCQ is effective
in the treatment or, on the contrary, has no significant effect
on mortality and ventilation rates (22, 23, 24, 25, 26). In a re-
view study published in 2021, it was emphasized that despite
some early positive results, hydroxychloroquine does not af-
fect the overall mortality, ventilation initiation and length of
stay in hospitalized patients (27).

Similarly, there are different opinions for the FVP
treatment in Covid-19 disease, and the treatment effi-
ciency of FVP has not been clarified. There are studies in
the literature reporting that FVP reduces viral clearance
and increases healing rates (28), along with studies (15)
presenting findings that it has no significant effect on
clinical improvement.

In the examination of laboratory markers in the
groups, there was a statistically significant improvement
in the values of ferritin, CRP, and fibrinogen pre- and
post-treatment in all three groups, and there was no sig-
nificant difference between the groups.

Although there are a limited number of studies com-
paring HCQ and FVP in the literature, in a study conduct-
ed by Dabbous HM et al, laboratory parameters have
been compared in two patient groups receiving CQ and
FVP treatment (29). In this study, there was no signifi-
cant difference between laboratory parameters in both
groups, as in our study. In the study, it has been report-
ed that the duration of hospital stay was shorter in the
group receiving FVP and that none of the patients in this
group required mechanical ventilation; however, these
findings were not statistically significant. In addition, in
this study, it has been reported that the factors signifi-
cantly associated with mortality were the patient’s age
and CRP level (p=0.045 and 0.019, respectively). In our
study, there was a statistically significant decrease in CRP
levels after treatment in all three groups, and there was
no statistically significant difference between drugs.

In another study, which was in the prepress stage and
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whose peer review was not completed (30), groups who
received HCQ + FVP and HCQ treatment have been ex-
amined and a statistically significant improvement in
CRP and ferritin values, which are known as poor prog-
nostic factors, has been reported in patients using FVP.
In our study, there was a statistically significant decrease
in CRP and ferritin levels in all three groups, and there
was no statistically significant difference between drugs.

In the literature, there are no studies conducted and
interpreted in terms of the effect of HCQ on radiological
healing, and an evaluation was made in this respect in
our study. In studies on the radiological healing effect
of FVP, faster radiological recovery has been reported in
patients who received FVP for control groups (24); how-
ever, larger confirmatory studies are required. In our
study, since time was required for radiological recovery,
we performed CT controls of the patients 1 month af-
ter the first CT date (31). In the pre- and post-treatment
evaluations made by considering the CT scores, there
was a statistically significant (p<0.001) improvement in
terms of radiological improvement in all three groups.

Considering the improvement in laboratory and CT
findings after treatment in patients receiving HCQ, which
has been shown to be ineffective in randomized studies,
the improvement may be due to standard care, conser-
vative treatment and adequate respiratory support (13,
32).

There were some limitations in our study. First of all,
the number of cases in our study was limited. Second,
we did not have a placebo control group that was not
given any medication. In our study, the treatment dura-
tions of all patients were not the same, because we had
patients who were discharged earlier due to clinical im-
provement. Fourth, the effects of drugs in the severely il
group that were intubated were not examined. Finally,
in our study, no comment was made in terms of the cor-
relation between viral titer and clinical prognosis.

Despite the known possible side effects of HCQ and
FVP and the fact that controversial results in terms of
efficacy have been reported in the studies conducted,
there are protocols that recommend and implement the
use of both agents. In this study, we found no significant
superiority of FVP in terms of changes in laboratory and
CT findings after treatment in Covid-19 patients who do
not need intensive care compared to HCQ. Large-scale,

membered and specially designed randomized clini-
cal trials are still needed for the effectiveness of FVP in
Covid-19 disease.
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