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ÖZ 

Giriş: Bu çalışmada, Türkiye'deki referans hastanelerden biri olarak, COVİD-19 hastalarının tedavisinde 
Hidroksiklorokin’in (HCQ) etkinliği ve güvenliği ile ilgili gözlemlerimizi sunmayı amaçladık. 

Gereç ve Yöntem: Daha önce tedavi görmemiş 441 (13 Mart ve 15 Haziran 2020 arasında), hastanede yatan ve 
polimeraz zincir reaksiyonu (PCR) ve / veya bilgisayarlı tomografi (BT) ile doğrulanan COVİD-19 hastasını 
kaydettik. Hastalar, yükleme dozu olarak birincigün  iki kez 400 mg HCQ ve ardından 4 gün daha günde 2x200 
mg aldı. Bu hastaların klinik, laboratuvar ve BT sonuçları hastane veri sisteminden geriye dönük olarak tarandı ve 
kaydedildi. 

Bulgular: Çalışmaya alınan 441 hastanın yaş ortalaması 37,61 ± 13,40 yıl olup, % 52,38'i (n = 231) erkek,% 
47,61'i (n = 210) kadındı. Hastaların ortalama hastanede kalış süresi 1,20 ± 2,48 gündü. Sadece 251 COVİD-19 
hastasında (% 56,91(PCR) testi pozitifti ve hastanede yatan tüm hastaların 371 (% 84,12) bilgisayarlı tomografisi 
(BT) çekildi. Hastaların 219'unda (% 49,65) BT normaldi. Çalışmaya dahil edilen hastaların hiçbirinin yoğun bakım 
ünitesi tedavisine ihtiyaç duymadığı görüldü. Hidroksiklorokin tedavisine ek olarak hastaların sırasıyla% 14,6'sının 
(n = 67) ve% 0,4'ünün (n = 2) antikoagülan ve kortikosteroid tedavisi aldığı görüldü. Laboratuvar analizlerine göre 
PCR negatif olanların ortalama beyaz kan hücresi, C-reaktif protein (CRP), üre, D-Dimer değerleri pozitif olanlara 
göre anlamlı olarak yüksek bulundu (p: 0.000). Üç gün sonra, PCR negatif olanlarda sadece üre değerlerinin 
anlamlı yüksek (p: 0,001) kaldığı görüldü. 

Sonuç: Hastanede yatan ve HCQ tedavisi gören COVİD-19 hastalarımızın tamamında klinik ve laboratuvar 
olarak iyileştiği görüldü. Bu hastalarda herhangi bir yan etki gözlemlemedik.   

 

SUMMARY 

Introduction: In this study, as one of the reference hospitals in Turkey, we aimed to report our observations 
related to the efficacy and safety of Hydroxychloroquine (HCQ) in the treatment of COVID-19 patients. 

Material and Methods: We enrolled 441 treatment-naive (between March 13 and June 15, 2020), hospitalized 
COVID-19 patients confirmed by polymerase chain reaction (PCR) and/or computerized tomography (CT). The 
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patients have received HCQ 400 mg twice on day 1 as loading dose, and followed by 2x200 mg daily for 4 
additional days. Clinical, laboratory and CT results of these patients were extracted from the hospital data system, 
retrospectively.  

Results: Mean age of 441 patients included in the study was 37,61±13,40 year and 52.38% (n=231) were male 
and 47.61% (n=210) were female. Mean length of hospitalization of patients was 1,20±2,48 day. PCR test was 
positive only for 251 COVID-19 patients (56.91%) and CT of 371 (84.12%) patients was taken of all hospitalized 
patients. CT was normal in 219 (49.65%) of the patients. It was observed that none of the patients included in the 
study required intensive care unit treatment. In addition to hydroxychloroquine treatment, we also observed that 
14.6% (n=67) and 0.4% (n=2) of the patients received anticoagulant and corticosteroid treatment, respectively. 
According to laboratory analyses, the mean white blood cell, CRP, urea, D-Dimer values of the PCR negative 
ones were significantly higher than the positive ones (p: 0.000). After three days, it was seen that only urea values 
remained significantly high (p: 0.001) in PCR negative ones. 

Conclusion: We achieved clinical and laboratory improvement in all of our hospitalized COVID-19 patients who 
received HCQ treatment. We did not observe any side effects in these patients.  
 

 

INTRODUCTION 

Coronaviruses belong to the subfamily 
Coronavirinae of the Coronaviridae family in the 
order of Nidovirales (1). The coronavirus disease 
2019 (COVID-19) was identified as pandemic on 
March 12th around the World (2). This virus 
causes severe acute respiratory syndrome 
(SARS-CoV-2) that affected the global public 
health.  

The first case was seen in Turkey on March 11, 
2020 and more than 260 thousand of the cases 
in Turkey have been reported since then. It 
affected more than 34 million people worldwide 
and caused more than one million deaths so far. 
Unfortunately, there is still no effective treatment 
for this pandemic virus. There are currently no 
vaccines or specific antiviral drugs at March 
11,2020. Several treatment options have been 
suggested from World Health Organization 
(WHO). According to the studies and guidelines, 
Turkish Ministry of Health (MoH) prepared 
different treatment protocols according to the 
clinical situation and age of the patients (3).  

Cloroquine (CQ) and Hydroxicloroquine (HCQ) 
are widely used in the treatment of malaria and 
autoimmune diseases. According to the previous 
studies; CQ inhibits viral entry (4,5,6), uncoating 
(7), assembly and budding (8,9). SARS-CoV-2 
viruses enter into the cells by using angiotensin 
converting enzyme 2 receptor (ACE2). CQ 
inhibits the entry of the virus into the cell at this 
step and prevents its replication (10). 

HCQ has similar effects with CQ and it inhibits 
glycosylation of ACE2, block virus/cell fusion and 

inhibit lysosomal activity by increasing pH (11). 
Major histocompatibility complex (MHC) class II 
can inhibit T cell activation, expression of CD145 
and cytokin release. Hydroxychloroquine can 
block MHC class II expression and Toll Like 
Receptors (TLR). Due to these 
immunomodulatory properties of CQ and HCQ, it 
is thought to block the cytokine release syndrome 
in COVID-19 patients (11).  

In this study, we aimed to present a detailed 
analysis of COVID-19 patients receiving HCQ 
that are the one of the drugs recommended by 
Turkish Ministry of Health. 

 

MATERIALS AND METHODS 

Patients 

Only hospitalized patients with confirmed COVID-
19 were included in the present study if they 
fulfilled inclusion criteria (i) ages between 18 and 
80, (ii) PCR positivity in nasopharyngeal/ 
oropharyngeal samples and/or (iii) ground glass 
appearance on computed tomography. The 
patients were excluded if they are (i) younger 
than 18 and older than 80, (ii) in intensive care 
unit, (iii) intubated, (iv) has known allergy to 
HCQ or CQ or (v) had contraindication including 
retinopathy, QT prolongation, G6PD deficiency, 
and (vi) breastfeeding or pregnant. Additionally, 
the patients with incomplete or insufficient 
information on retrospective examination were 
excluded in the study. 

A total of 441 COVID-19 patients completed 5 
days treatment with HCQ were followed in the 
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Infectious Disease Clinic of İzmir Tepecik 
Training and Research Hospital of University of 
Health Sciences between March 13, and June 
15, 2020. As indicated in the guideline of Turkish 
MoH, the patients have received hydroxy 
chloroquine 2x400 mg twice on day 1 as loading 
dose, and followed by 2x200 mg daily for 4 
additional days.  

Patients included in the study were evaluated in 
two separate groups; those receiving HCQ and 
PCR positive were assigned as group 1 (n=251), 
and those receiving HCQ and PCR negative but 
radiology, clinic and laboratory results compatible 
with COVID-19 was assigned as group 2 
(n=190).  

Informed consent was obtained from all patients. 
The ethical committee approval was obtained 
from University of Health Sciences, Tepecik 
Research and Educational Hospital Ethical 
Committee for Clinical Research (Date: 12 
August 2020; No: 2020/10-27). The official 
permission was also obtained from Turkish 
Ministry of Health (2020-07-15T08-25-22.xml). 

Data collection 

For all patients included in the study the following 
parameters were recorded: age, gender, clinical 
symptoms, co-morbidities, smoking status and 
additional treatment experiences. Aspartate 
aminotransferase (AST), alanine 
aminotransferase (ALT), Gamma-glutamyl 
transferase (GGT), total bilirubin, International 
Normalized Ratio (INR), serum creatinine, white 
blood cells (WBC), hemoglobin and platelet 
levels, ferritin, procalcitonin, troponin, c reactive 
protein (CRP) levels before and after treatment 
with HCQ were retrospectively reviewed and 
recorded. PCR test results and computerized 
tomography results scores before and after 
treatment were reviewed and recorded 
retrospectively.  

 

Statistical analyses 

All available data were analyzed using IBM SPSS 
statistical 22.0 program. Numerical variables 
were first tested for normality with the Shapiro-
Wilk test. For data that did not conform to normal 
distribution, the normality was achieved by 

applying log transformation. Variables which did 
not conform to normality with log transformation 
were analyzed using non-parametric tests. Pre- 
and post-treatment laboratory, clinical and socio-
demographical analyses of all patients were 
carried out using paired groups t-test and chi-
square test without taking the group into 
consideration. Level of statistical significance was 
p value of < 0.05. 

Analysis of variance on repeated measures was 
carried out in patients before and after treatment. 
Cross tabulation was performed on categorical 
data and chi-square and Mc-Nemar tests were 
used for analysis. 

For numerical variables, Pearson’s correlation 
coefficient was calculated for those conforming to 
normal distribution and Spearman’s rho 
correlation coefficient for those not conforming to 
normal distribution.  

 

RESULTS 

Mean age of 441 patients included in the study 
was 37,61±13,40 year(min:1, max:91) and 
52.38% (n=231) were male and 47.61% (n=210) 
were female. Although male gender was higher in 
those with PCR positive ones (136:115), the 
frequency of men and women was equal in those 
who were negative ones (95:95), but no statistical 
difference was found.  

Mean length of hospitalization of patients was 
1,20±2,48 day (min: 0 - max: 11). Duration of the 
length of hospitalization was 1,27  2,649 for 
PCR positive ones while it was 1,23  2,358 for 
PCR negative ones, (p>0,05). Duration of the 
symptoms was 4,99±4,576 for PCR positive ones 
while it was 5,27±5,816 for PCR negative 
ones(p>0,05). No statistical difference was 
detected between the duration symptoms and 
duration of hospitalized either.  

PCR test was positive only for 251 COVID-19 
patients (56.91%) and CT of 371 (84.12%) 
patients was taken of all hospitalized patients. CT 
was normal in 227 (49.65%), uncertain in 
33(7.2%), possible 54 (11.8%), compatible 8 
(1.7%), incompatible 49 (10.6%) of the patients. 
In addition, it was also determined that the 
average age of PCR positive patients was 
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significantly lower than others (p: 0.000) (Figure 
1). SARS-Cov-2 PCR test was negative in all 
patients included in the study at the end of HCQ 
treatment and it was observed that none of the 
patients included in the study required intensive 
care unit treatment.  

The most common first three symptoms when the 
patients admitted to the hospital were cough, 
fever and shortness of breath followed by sore 
threat. The order of the symptoms was similar in 
PCR positive patients after tested. The other 
symptoms were listed in Table 1. The results of 
analyses showed that the most common 
accompanying comorbidity was hypertension(HT) 
(n:33, 7.2%) followed by asthma (n:27, 5.9%), 
diabetes mellitus (DM) (n:24, 5.2%), cardiac 
diseases (n:11, 2.4%), chronic obstructive lung 
disease (COLD) (n:9, 2%) and cancer (n:1, 
0.2%), respectively. 

We also observed that in addition to HCQ 
treatment, 14.6% (n=67) and 0.4% (n=2) of the 
patients received anticoagulant and corticosteroid 
treatment, respectively. 

Contact with COVID-19 positive patients were 
declared by 178 (40.36%) patients while it was 
unknown for rest of the patients. 

Among 441 patients, only 91 (20.63%) of them 
were smoking for long time. It was observed that 
210 (83.7%) patients with PCR positive did not 

smoke, and 54.4% of 90 patients who smoked 
had negative PCR tests. PCR positivity was 
higher in people who don’t smoke was 
significantly higher than non-smokers (p: 0.015). 
When we checked the PCR results and findings; 
CT results were reported as normal in most of 
PCR positive patients. There was no statistical 
difference between the duration of hospitalization 
and CT results (mean lenght of duration 
hospitalization in normal CT findings:1.12±2.329, 
in uncertain CT findings:1.39±2.783, possible CT 
findings:1.98±2.878, compatible CT findings: 
1.13±2.800, incompatible CT findings: 
1.98±3.355). CT findings according to PCR 
results were compared in the duration of 
hospitalization (Table 2). 

It was also determined that laboratory analysis 
was not ordered for all patients with positive 
PCR. In addition to this, analyzes for complete 
biochemistry and inflammatory markers were 
ordered for all patients. The results of laboratory 
analyses were given in the Table 3. According to 
these analyses, the mean white blood cell, CRP, 
urea, D-Dimer values of the PCR negative ones 
were significantly higher than the positive ones 
(p: 0.000). According to the PCR status of the 
patients, laboratory analysis have been repeated 
at least 3 days after the HQ administration. After 
three days, it was seen that only urea values 
remained significantly high (p: 0.001) in PCR 
negative ones (Table 4).  

 
 

 

Figure 1. Groups of PCR positive and negative covid-19 patients according to the age 
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Tablo 1. The complaints and symptoms according to the time of admission and PCR results 

At hospital admission After PCR Test 
SYMPTOMS 

n (%) POS n (%) NEG n 
Cough 211 (47.84) 103 (49.3) 106 
Fever 124 (28.11) 61 (50) 61 
Shortness of breath 112 (25.39) 41 (37.6) 68 
Sore throat 81 (18.36) 36 (46.2) 42 
Weakness 77 (17.46) 38 (50) 38 
Headache 70 (15.87) 32 (7.25) 37 
Body- joint pain 54 (12.24) 29 (6.57) 25 
Anosmia 39 (8.84) 21 (4.76) 18 
Diarrhea 28 (6.34) 12 (2.72) 15 
Nausea and vomiting 16 (3.62) 8 (1.81) 8 
Runny nose 15 (3.40) 11 (2.49) 3 
Abdominal pain 8 (1.81) 2 (0.45) 6 
Shaking 8 (1.81) 2 (0.45) 6 

 
 

Table 2. The CT findings according to the PCR results 

  PCR  
 CT NEG POS Total 

Normal 67 (30.0%) 152 (69.4%) 219 (60.7%) 
Uncertain 28 (87.5%) 4 (12.5%) 32 (8.9%) 
Possible 35 (64.8%) 19 (35.2%) 54 (15.0%) 
Compatible 2 (25.0%) 6 (75.0%) 8 (2.2%) 

Duration of 
hospitalization 

Incompatible 19 (36.9%) 29 (60.4%) 48 (13.3%) 
 Total 151 (41.8%) 210 (58.2%) 361 (100%) 

Chi-Square: 52,430, P.0.000 

Table 3. The laboratory results of the patients according to PCR at the time hospitalization 

Lab test PCR N Mean Std Deviation T value P value 
WBC Neg 163 8,84 3,847 5,524* 0,000* 
 Pos 220 7,07 2,420   
LYM Neg 163 2,15 0,871 1,526 0,128 
 Pos 220 2,01 0,867   
HGB Neg 163 13,95 1,771 -1,112 0,267 
 Pos 220 14,15 1,686   
PLT Neg 127 260,20 71,919 1,757 0,080 
 Pos 140 247,77 65,780   
Urea (mg/dL) Neg 127 29,45 11,424 2,424* 0,16* 
 Pos 139 26,62 7,429   
Creatinin (mg/dL) Neg 127 0,94 0,456 1,624 0,106 
 Pos 146 0,88 0,176   
AST (U/L) Neg 127 24,48 9,258 -0,930 0,353 
 Pos 146 36,76 148,43   
ALT (U/L) Neg 127 24,65 15,742 -0,786 0,432 
 Pos 149 26,38 19,954   
CRP (mg/L) Neg 157 22,29 39,332 5,402* 0,000* 
 Pos 216 6,43 15,171   
Potassium (K) Neg 122 7,78 39,183 1,056 0,292 
 Pos 135 4,22 0,510   
Ferritin (µg/L) Neg 136 87,87 90,053 -0,558 0,577 
 Pos 141 95,06 121,630   
Procalcitonin (µg/L) Neg 130 0,08 0,473 1,600 0,111 
 Pos 155 0,02 0,022   
D-Dimer (µg/L) Neg 148 688,85 1081,581 3,796* 0,000* 
 Pos 138 327,68 291,473   
Troponin Neg 83 95,79 826,218 0,946 0,346 
 Pos 71 2,96 2,965   

*statistically significant 
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Table 4. The laboratory results of the patients according to PCR after 3 days of hospitalization 
 

Lab test PCR N Mean Std Deviation T value P value 

WBC Neg 131 7,06 2,219 1,800 0,074 

 Pos 19 6,11 2,336   

LYM Neg 131 2,13 0,843 0,721 0,472 

 Pos 19 1,98 0,691   

HGB Neg 131 13,95 1,652 0,328 0,743 

 Pos 19 13,82 1,805   

PLT Neg 131 264,75 80,483 1,886 0,061 

 Pos 19 228,26 65,478   

Urea (mg/dL) Neg 119 30,45 13,504 3,471* 0,001* 

 Pos 17 24,18 5,434   

Creatinin (mg/dL) Neg 119 1,36 4,889 -1,884 0,062 

 Pos 17 5,10 17,754   

AST (U/L) Neg 118 24,38 10,032 -0,781 0,436 

 Pos 18 26,44 12,862   

ALT (U/L) Neg 120 26,32 16,790 -0,431 0,667 

 Pos 18 28,17 18,222   

CRP (mg/L) Neg 127 9,22 21,584 0,741 0,460 

 Pos 19 5,52 5,780   

Potassium (K) Neg 110 4,27 0,461 -0,731 0,466 

 Pos 17 4,36 0,292   

Ferritin (µg/L) Neg 95 111,77 112,129 0,895 0,373 

 Pos 11 80,65 76,090   

Procalcitonin (µg/L) Neg 99 0,08 0,532 0,438 0,662 

 Pos 16 0,02 0,015   

D-Dimer (µg/L) Neg 116 378,45 336,570 0,324 0,746 

 Pos 16 350,63 166,552   

Troponin Neg 92 150,23 1404,146 0,393 0,695 

 Pos 14 2,32 0,669   
 

 

DISCUSSION 

Although there are many vaccine and drug 
development studies, COVID-19 treatment 
remains still a mystery today. However, various 
treatments (such as CQ and HCQ treatment) 
continue to be tried in the light of previously 
known information in the treatment of this 
disease. In the studies conducted in the early 
2000s, studies showing that CQ, used as an 
antimalarial drug, affects the SARS virus, led to 
the opinion that it may also be effective in 
COVID-19 (12,13). 

Various experimental studies have been 
conducted in line with this hypothesis, since the 
pandemic affects large masses. Wang. et al. 

showed that chloroquine can block the virus 
strongly. Thus, in this in vitro study, chloroquine 
is highly effective in controlling COVID-19 (14). 
Yao et al. make a physiological based 
pharmacokinetic model for CQ and HCQ. They 
showed that HCQ is more potent than CQ in 
inhibiting SARS-CoV-2 infected Vero cells (15). 
And another in vitro study, Liu et al showed that 
HCQ is less toxic than CQ and is more effective 
in inhibiting SARS-CoV-2 infection in Vero cells 
(16). 

There are not many studies presenting CQ or 
HCQ use experiences besides in vitro studies. 
Chen et. al.’ study is one of these studies. In this 
study, there are total 30 patients that divided into 
two groups and 15 COVID-19 patients received 
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400 mg HCQ per day for 5 days (17). In the study 
of Gautret et. al., there are total of 36 patients, 20 
in the HCQ group and 16 in the control group. 
HCQ group patients treated with 600 mg HCQ 
per day (18). Hundred COVID-19 positive 
patients were examined by Gao et al. (19). In our 
study, we have 459 patients totally and HCQ was 
administered at a dose of 400 mg BID.  

In our study the mean age of the patients was 
37,61±13,40 year. In the study of Gautret et. al 
the average age was 51.2±18,7 years old (18). 
Although the average age of the patients 
included in our study seems to be lower than the 
other study, we can say that we have a patient at 
the maximum age of 91. 

The patients included in the study have some co-
morbidities; 5.2% DM, 7.2% HT, 2% COLD, 5.9% 
asthma, 2.4% cardiac disease. 

When the frequency of hospital admission 
symptoms was analyzed, we observed that the 
patients mostly came to the hospital with cough 
complaints. Fever, shortness of breath, sore 
throat were the other symptoms that followed the 
cough symptom. When the patients were re-
analyzed as PCR positive and negative group, 
body-joint pain was the most common symptom 
in the PCR positive group compared to the 
negative group. 

Zhou et.al showed that HCQ has better results, 
lower side effects and more potent than CQ. 
They also pointed out that HCQ can block the 
virus by three mechanisms; (i) inhibition of virus 
binding to the receptor, (ii) inhibition of 
membrane fusion by virus, (iii) immune 
modulation to reduce cytokine release (11). 

The last version of Turkish Ministry of Health 
guidebook published in October 9, 2020 is still 

keeping the HCQ treatment with mentioning the 
recent studies related to well-known health risks 
for the patients using HCQ alone or combination 
with azithromycin 
(https://covid19.saglik.gov.tr/Eklenti/39061/0/covi
d-19rehberieriskinhastatedavisipdf.pdf). We also 
performed the necessary tests for cardiac, spleen 
and liver panels, and ECG follow up in the 
present study before starting HCQ treatment.  

In this study we could not compare the HCQ 
treatment with another treatment strategy. 
Because of there was no other treatment 
approved at the time of the study and the lack of 
randomized control are among the limitations of 
this study. 

CONCLUSION 

Our study is one of the studies with the highest 
number of patients among the studies conducted 
to date. We analyzed the laboratory and CT 
results and we found improvement in the 
patients' laboratory results after HCQ treatment. 
We found that patients treated with HCQ were 
neither intubated nor died. No side effects related 
to HCQ were detected. Although there is 
controversial information about the use of HCQ in 
the treatment of COVID-19, according to these 
results, we can say that low dose HCQ treatment 
is effective in COVID-19 infection, but larger 
studies are needed. 
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