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Dear Editor,

The World Health Organization has produced 
a series of publications to create the general 

framework of mental health services. One of the 
main data sources is the WHO guide on community 
mental health services and the document promoting 
person-centered and human rights-based approaches. 
It includes the regulation of service providers’ 
relations with the housing, education and employment 
sectors at the point of implementation of regional and 
national policies and the promotion of actions that are 
respectful of human rights and focused on recovery. 
It is a guide that offers various technical packages for 
the establishment and successful implementation of 
community-oriented mental health services. Various 
international framework agreements, including the 
United Nations Convention on the Rights of Persons 
with Disabilities also suggest the establishment of 
community-oriented mental health services. The 
common goal of up-to-date medical evidence-based 
information and international policymakers is to make 
the community-based mental health service model 
permanent on a global scale, especially in low-income 
and developing countries. 1

The USA experience observed in the social crisis 
environment created by the Coronovirus epidemic 
has revealed the social dimension of mental health 
services. Fragile and oppressed masses of people 
have also been the losers of the pandemic period. The 
marginalization of people with mental health problems 
is a situation we frequently encounter in both public 

policies and daily life practice, and causes them to 
form a disadvantaged group beyond other illness 
experiences. (stigma, sanism). The high poverty 
rate associated with mental problems, housing and 
employment discriminations that cannot be explained 
by only financial contradictions have deepened the 
already existing problem. Individuals whose diseases 
were in remission or who were healthy before the 
epidemic also faced individual and social trauma due to 
the losses and economic problems they experienced. A 
healthcare service that is fast, accessible and capable of 
assessing sociocultural norms is perhaps more urgent 
than ever. Moreover, before the global epidemic, even 
in developed countries, the health service provided 
by a central organization was not sufficient. Aside 
from the ignoring of individuals with differences 
such as race, gender, sexual orientation by the central 
health authority; A mental health service that is not 
community-oriented and does not come into contact 
with primary health care services is also inadequate in 
terms of accessibility, clinical effectiveness and cost-
effectiveness. 2

Addiction is a scourge that humanity is fighting on 
a global level, just like infectious disease epidemics. 
Although this struggle is fought in a different and 
unique psychosocial environment in every geography, 
it is the common problem of all nations. With this 
understanding, it has found a place in the United 
Nations Sustainable Development Goals Agenda. 
In addition to traditional preventive and therapeutic 
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interventions, in-service training of health personnel 
and health literacy and education of patients are also 
important. In this respect, it is important that the 
patient and the physician have access to each other. 
Large psychiatric centers may be mandatory for some 
clinical situations, but are not suitable for a long-term 
relationship that will provide treatment and education 
simultaneously. In the fight against addiction, 
interventions from a biological, psychological and 
social perspective that take the individual with all 
dimensions of his/her existence are necessary. On-
site, face-to-face psychosocial intervention will 
strengthen the hand of health care providers. In this 
model, the evaluation and protection of the patient’s 
social functionality is also more easily handled as a 
measure of recovery. 3

One of the greatest achievements of community-
based mental health services is the autonomy of the 
individual. Maintaining patient autonomy is at the 
center of almost all the elements of contemporary 
patient-physician relationship adopted in both mental 
health and other clinical practices of medicine, such 
as shared decision making and establishing common 
ground. Patient autonomy is the basic condition 
of effectiveness and sustainability in all primary 
health and mental health services such as self-care, 
medication and treatment compliance, consent, 
participation in individual and group therapies, family 
and marriage counseling services, and home care 
services, and can be strengthened with a community-
oriented perspective. 4

A multicenter study, centered in Southeast Europe, 
evaluated the outcomes of community-based mental 
health service delivery in regions where there are 
already central mental health institutions. In order 
to improve service quality, service provider units 
have been established. These units are named as 
multidisciplinary community mental health teams. 
Team members include a psychiatrist, psychologist, 
social worker, and one person identified as a peer 
worker. This participant is a patient with previous 
mental illness experience. Adaptations can be made in 
the structure of these core units due to regional and case-
based reasons. The number of nurses or social workers 
in the team can be increased within the framework of 
needs and opportunities. Family physician and other 
primary care workers can be added to the team. The 
aim of this multidisciplinary team is to ensure that the 
mental health service offered is compatible with the 
conditions of the individual, in other words, to tailor 
the treatment. In this context, besides the guiding 

attitude of the team coordinator, it is also important to 
ensure the feedback process and mutual participation. 
It is important that the community-based mental health 
initiative is measurable, transferable and sustainable, 
both in terms of providing effective service and having 
the quality of evaluation and data. 5

Physical restrictions imposed to limit the spread 
of the virus during the global COVID-19 pandemic 
have forced healthcare providers to turn to digital 
alternatives. This has opened up new important 
opportunities in the midst of a real crisis. The digital 
infrastructure of the patient-centered approach 
has been provided with the accessibility of digital 
environments that allow the establishment of an 
instant synchronized relationship between the doctor 
and the patient located in different places. In addition, 
progress has been made in decision support systems 
and joint decision-making initiatives in solving 
complex clinical problems. The importance of social 
assistance and the support of one’s environment in 
daily life emphasized the importance of a community-
oriented perspective. 6

Structural transformation in mental and physical 
health will strengthen the individual’s self-will and 
autonomy. Community-based health care will be the 
mental health model of the twenty-first century that 
focuses on the individual who maintains well-being 
and functionality. 

CONCLUSIONS
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ABSTRACT
Familial hyperlipidemia (FH) is an autosomal dominant inherited disease characterized by genetic disorders 
with severe high blood cholesterol levels. There are two forms of the disease which are homozygous and 
heterozygous FH. FH cases are generally caused by hereditorial mutations in the LDL receptor (LDL-R) gene 
and less commonly in genes encoding apolipoprotein B (Apo B) and pro-protein convertase subtilisin/kexin 9 
(PCSK9) proteins. The risk of early-onset coronary artery disease (CAD) in FH patients is 20 times higher than 
the normal population. Early diagnosis and treatment of FH will greatly reduce the morbidity and mortality 
associated with CAD.
Keywords: Familial hyperlipidemia, heterozygous familial hyperlipidemia, homozygous familial 
hyperlipidemia, low-density lipoprotein receptor mutation

Familial hyperlipidemia (FH) is a common 
genetic disorder that causes early cardiovascular 
diseases and is responsible for approximately 

20% of coronary artery diseases (CAD) especially 
seen under 45 years of age. However, the diagnosis of 
FH is often overlooked and patients are diagnosed after 
experiencing a major coronary event. Cardiovascular 
diseases could be significantly reduced by early 
diagnosis and treatment of these patients and their 
family members.1

FH is an autosomal dominant disease that is seen 
as a result of mutations in one or more genes that 
cause a significant increase in low-density lipoprotein 
(LDL) levels.2 There are many mutations, but they 
are most common in 3 genes; 85-90% in the low-
density lipoprotein receptor (LDLR) gene, 2-4% in 
the proprotein convertase subtilisin/kexin 9 (PCSK9) 
gene, and 1-12% in the apolipoprotein B (ApoB) 
gene.3-5 Those who have more than one of the mutations 

are affected more than those who carry a single gene 
mutation. Homozygous individuals have very high 
total cholesterol levels (above 500 mg/dL) and often 
develop atherosclerotic cardiovascular disease before 
the age of 20 and death occurs before the age of 30 
years.6 The prevalence of the disease is reported at very 
different rates between societies, depending on ethnic 
differences and the diagnostic method. The prevalence 
is around 1 in 300 in heterozygous individuals and 1 
in 300,000-400,000 in homozygous individuals.4

According to lipoprotein electrophoresis FH’s 
are divided into 5 types; Type 2 FH is the most 
common type among these and with early diagnosis 
and treatment, the risk of cardiovascular disease 
can be significantly reduced in these people.7, 8 Type 
2 FH can be seen in homozygous and heterozygote 
forms. Homozygous individuals show the signs of 
the disease more seriously and at an earlier age than 
heterozygotes.
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Clinic
Individuals with homozygous FH have severe, early 

atherosclerotic cardiovascular disease and generally 
die before the age of 30 years. However, heterozygous 
individuals also have high LDL cholesterol levels but 
the signs of atherosclerotic cardiovascular disease are 
noticed in middle ages. Apart from cardiovascular 
diseases, hyperlipidemia may also cause xanthomas 
and xanthelasmas on the skin, arcus cornea, 
xanthelasmas on the eyelids, lipemia retinalis, fatty 
liver disease and acute pancreatitis. 9-11 Individuals 
with FH often have a family history of hyperlipidemia.

If a person whose LDL cholesterol level is above 
190 mg/dL has a family history of hyperlipidemia 
and/or early cardiovascular disease, or has xanthoma 
in himself or a family member, or has a family history 
of cardiac sudden death it is necessary to search FH 
and make further estimation. 1

Evaluation of FH patients
The person should be assessed primarily for 

atherosclerotic cardiovascular diseases and risk 
factors. Those with early CAD, high cholesterol and 
tendon xanthoma that may be associated with FH in 
their family should be queried. Patients should be 
evaluated for the findings of cholesterol storage in the 
skin and eye and the presence of stenosis in peripheral 
arteries on physical examination. LDL and total 
cholesterol levels are high in the lipid profile of the 
patients, and high-density cholesterol (HDL) levels 
are normal or low. Triglyceride levels are mostly 
normal, and high levels do not rule out the diagnosis 
of FH. If possible, all patients with FH should be 
measured for lipoprotein (a) levels, because those 
with high lipoprotein (a) levels have higher risk of 
having cardiovascular diseases. 

There is no clear consensus on when genetic testing 
should be used in the diagnosis and the treatment of 
hyperlipidemia. If a patient has been diagnosed with 

11 
 

 

 

 

Table 1. Dutch lipid clinic network diagnostic criteria for FH  
Criteria Points 
1) Family history  

First-degree relative with known premature (men: < 55 years; women: < 60 years) coronary or 
vascular disease 

1 

First-degree relative with known LDL-C above the 95t h  percentile  
First-degree relative with tendinous xanthomata and/or arcus cornealis 2 
Children < 18 years of age with LDL-C above the 95th percentile  

2) Clinical history  
Patient with premature (men: < 55 years; women: < 60 years) coronary artery disease 2 
Patient with premature (men: < 55 years; women: < 60 years) cerebral or peripheral vascular disease 1 

3) Physical examination  
Tendinous xanthomata 6 
Arcus cornealis before age 45 years 4 

4) LDL cholesterol levels  
≥ 325 mg/dl 8 
251-325 mg/dL 5 
191-250 mg/dL 3 
155-190 mg/dL  

5) Genetic analysis  
Functional mutation in the LDLR, apoB, or PCSK9 gene 8 

Diagnosis is based on the total number of points obtained  
A "definite" FH diagnosis requires > 8 points  
A "probable" FH diagnosis requires 6 to 8 points  
A "possible" FH diagnosis requires 3 to 5 points  

FH: familial hypercholesterolemia 
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FH, screening of all first-degree relatives, including 
children above the age of two, is recommended in some 
guidelines. In some different guidelines recommend 
that genetic tests could be done if the result of test will 
change the clinical decision.12-14 Mutations of LDLR, 
ApoB and PCSK9 genes could be screened in clinical 
suspicion of homozygous FH, but their normality does 
not mean that there are no genetic defects because there 
may be other rare genetic disorders. There is no clear 
recommendation for genetic testing in individuals 
with heterozygous.

Diagnosis
For the diagnosis of FH, the presence of a genetic 

mutation (in one of the LDLR, ApoB or PCSK9 genes) 
or clinical characteristic symptoms together with a 
high LDL cholesterol level is required. If genetic tests 
are not performed, some diagnostic criteria can also 
be used for the diagnosis of FH; Dutch Lipid Clinic 
Network diagnostic criteria is the one of them (Table 
1).4, 15

Heterozygous FH can be diagnosed by genetic 
tests or clinical criteria. In homozygous FH patients 
clinical diagnosis could be made with high LDL 
cholesterol levels (if untreated LDL cholesterol 
level is above 500 mg/dL or treated LDL cholesterol 
level is above 300 mg/dL) or with the presence of 
skin or tendon xanthoma before 10 years of age, or 
with family history that both parents have high LDL 
cholesterol levels. However, LDL cholesterol levels 
are only a determinant in the diagnosis of FH and 
LDL cholesterol values below 500 mg/dL without 
treatment, especially in young people, do not exclude 
the possibility of homozygous FH.

Differential diagnosis
Hyperlipidemia, skin xanthoma and early 

atherosclerotic cardiovascular diseases can also 
be seen together with rare genetic disorders such 
as familial combined hyperlipidemia, familial 
dysbetalipoproteinemia, hyperbetalipoproteinemia, 
cerebrotendinous xanthomatosis, juvenile 
xanthogranuloma and sitosterolemia.

Treatment
The objective of FH treatment is important to reduce 

LDL cholesterol levels and prevent cardiovascular 
diseases. Lifestyle changes including diet, physical 
activity and weight control should be suggested to 
reduce LDL cholesterol levels in all patients and 
cardiovascular risk factors should be corrected. 

Although the consensus about the treatment goals 
and where the end line is still not clear, the first step 
is to reduce LDL cholesterol level by 50%. Aspirin 
also should be added to the treatment because almost 
all patients with FH are at risk for atherosclerotic 
cardiovascular diseases.
Statins, ezetimibe, PCSK9 inhibitors, lipid apheresis 
and evinacumab could be used in the medical treatment 
of homozygous FH. Statins are the first medical 
agents because of their potent in LDL cholesterol 
lowering efficacy and high doses should be preferred. 
Ezetimibe can be added to the treatment in patients 
who do not reach the target LDL value with high-
dose statin therapy. PCSK9 inhibitors (alirocumab 
and evolocumab) can be added to the treatment 
if there is no sufficient response in patients using 
statins and ezetimibe. PCSK9 inhibitors can decrease 
LDL cholesterol levels by 30% in individuals with 
homozygous FH. 16 If the LDL cholesterol level is 
still not reduced with these treatments lipid apheresis 
could be used as additional treatment option. Though 
lipid apheresis treatment is individualized according 
to the patient, generally it is applied in every 2 weeks 
on average. With this method, a 60-70% reduction 
could be achieved in LDL cholesterol levels. There are 
many different effective apheresis techniques that can 
separate lipids from plasma or whole blood. American 
Society for Apheresis (ASFA) reports lipid treatment 
as a category I indication for homozygous FH and as a 
category II indication for heterozygous FH patients. 16 
Angiopoietin-like protein 3 (ANGPTL3) is a hormone 
produced in the liver that inhibits lipoprotein lipase. 
Evinacumab, a monoclonal antibody developed 
against ANGPTL3 has been recently used in the 
treatment of homozygous FH.17

In heterozygous FH, treatment is also started with 
high-dose statins. If there is no decrease above 60% 
in the LDL cholesterol level measured after 6-12 
weeks, 10 mg/day ezetimibe is added to the treatment. 
If there is no additional 20-30% decrease in the LDL 
cholesterol level re-examined after 6-12 weeks in 
the combination of high-dose statin and ezetimib, a 
PCSK9 inhibitor is added to the treatment. Patients 
whose target LDL cholesterol level is still not reached 
with these treatments should be switched to third-line 
treatments, as mentioned above for homozygous FH 
patients.18

Goal of therapy 
Reducing LDL cholesterol levels in patients with 

FH is the main goal of treatment, but this is not 
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always possible. Therefore, the target value could 
be changed for different patients according to the 
cardiovascular disease risk factors in patients. The 
target LDL cholesterol level should be 55 mg/dL in 
very high-risk patients with diabetes, atherosclerosis, 
stage 3-4 chronic kidney disease or a previous case of 
CAD. A target of 100 mg/dL may also be acceptable 
for individuals with low risk factors.

Treatment during pregnancy
Women of childbearing age are advised to avoid 

pregnancy while on statin therapy. If pregnancy is 
planned, statin should be discontinued 3 months 
in advance and should not be used again until the 
breastfeeding period is over. Since there is no proper 
treatment during pregnancy, cholesterol measurement 
is not recommended. Lipid apheresis is the safest 
therapy that can be used during pregnancy.19

Prognosis
Prior to statin therapy, patients with FH had a very 

high risk of early CAD and mortality rates. With 
new treatment methods, there have been significant 
improvements in the prognosis of the patients. 
Nevertheless, individuals with FH are at 3 times 
risk of fatal and non-fatal myocardial infarction than 
people with similar characteristics without FH.20

CONCLUSIONS

Authors’ Contribution
Study Conception: SU, KÇ, İBT,; Study Design: 

SU, KÇ, İBT,; Supervision: SU, KÇ, İBT,; Literature 
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ABSTRACT
Objectives: Chronic kidney disease (CKD) is an increasing public health problem. It is very important to know 
the definition of CKD, its risk factors and to predict the progression of its stages. Recently, the monocyte/HDL 
ratio (MHR) has been thought to be a new marker of inflammation and oxidative stress. In this study, it was 
aimed to investigate the relationship between stages and MHR in patients with stage 3A, stage 3B and stage 4 
CKD.
Methods: A total of 632 patients with CKD, aged 18 years and older, with stage 3A, stage 3B and stage 4 
(eGFR) according to CKD stage were included in our study. Our study is retrospective and the data of the 
patients were obtained from the hospital system. Kruskal-Wallis and post hoc Tukey HSD tests were used for 
statistics. p < 0.05 was considered statistically significant.
Results: The mean age of the patients included in the study was 63.4 ± 14.91(min:18max:98) and 305 (48.25%) 
of these patients were male and 327 (51.75%) were female. According to eGFR, 155 (24.5%) of the patients 
were stage 3A, 150 (23.8%) were stage 3B, and 327 (51.7%) were stage 4. In the statistical study of the groups 
divided into CKD stages with MHR, there was no significant difference between the groups (p: 0.245), while 
there was statistical significance for gender and hypertension (p: 0.004 and p: 0.044, respectively).
Conclusion: As a result of this study, we concluded that MHR is not affected by CKD stages.
Keywords: Monocyte-to-HDL ratio; Chronic kidney disease; Stage

Chronic kidney disease (CKD) is an important 
public health problem with an increasing 
incidence in our country and in the world. It is 

predicted that the number of patients to be treated with 
dialysis will double in the next 10 years. Regardless 
of the initial cause, the most important problems in 
chronic kidney disease are progression to end-stage 
renal disease (ESRD), complications due to loss 
of kidney function and increased cardiovascular 
risk due to CKD. The severity of these problems 

increases with the progression of kidney disease, 
and the chances of adequate treatment of these 
problems decrease. Therefore, it is very important 
to prevent the development of CKD and/or to catch 
it in the early stages and to stop the progression to 
ESRD. Concordantly, it is very important to know the 
definition of CKD and the risk factors for CKD, as 
well as to predict the progression of CKD stages.1

High-density lipoprotein HDL cholesterol (HDL-C) 
protects endothelial tissue from the destructive effects 
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of low-density lipoprotein cholesterol (LDL-C) and 
also inhibits the oxidation of LDL-C. HDL-C also has 
antithrombotic, anti-inflammatory and antioxidant 
effects.2 Monocytes and macrophages are cells that 
play an important role in the synthesis and release of 
proinflammatory and pro-oxidant cytokines. Recently, 
it has been thought that the monocyte/HDL ratio 
(MHR) may be a new marker of inflammation and 
oxidative stress due to the proinflammatory effect of 
monocytes and the anti-inflammatory and antioxidant 
effects of HDL cholesterol.3

Along with the anti-inflammatory and antioxidant 
effects of HDL-C, and the pro-inflammatory effect of 
monocytes, MHR reflects inflammation and oxidative 
stress. This ratio has been used in many studies to 
determine whether inflammation and atherosclerosis 
contribute to the etiopathogenesis of cardiovascular 
and cerebrovascular diseases.4-8

In this study, it was aimed to investigate the 
relationship between stages and MHR in patients with 
stage 3A, stage 3B and stage 4 chronic kidney disease.

METHODS

Patients diagnosed and followed up with stage 
3A, stage 3B and stage 4 chronic kidney disease in 

Diyarbakir Gazi Yaşargil Training and Research 
Hospital Internal Medicine or Nephrology polyclinics 
were included in this study. Patients’ data such as age, 
gender, biochemical parameters, hemogram, lipid 
profile, crp, comorbidity were recorded retrospectively 
through the hospital data processing system. With the 
eGFR calculated in the hospital laboratory system, 
the patients were divided into 3 groups as stage 3A, 
stage 3B and stage 4. The monocyte values in the 
hemograms of the patients were evaluated and the 
ratio of HDL to Monocyte/HDL in the lipid profile 
was calculated.

Ethical considerations: Written informed consent to 
participate in the study was obtained from all patients. 
The study was approved by the Ethics Committee 
of Diyarbakır Gazi Yaşargil Training and Research 
Hospital. (Issue-199; date: 30.09.2022)

Statistical analysis
Quantitative data are expressed as mean ± standard 

deviation (minimum-maximum), and categorical data 
are expressed as frequency (percentage). Data were 
analyzed using SPSS version 22.0. ShapiroWilk and 
Levene tests were used to determine the normality 
and homogeneity of the distribution, respectively. 
In statistical analysis, Oneway ANOVA was used 
for normal distribution, Kruskal-Wallis and post hoc 
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Table 1. 
 STAGE 3A STAGE 3B STAGE 4 TOTAL p 
Number of patients 155(24,5%) 150(23,8%) 327(51,7%) 632(100%)  
Age 59,2 ± 14,2 65,3 ± 12,7 64,5 ± 15,8 63,44 0,000 
Gender     0,004 
Male 91(29,83%) 75(24,59%) 139(45,57%) 305(48,25%)  
Female 64(19,57%) 75(22,93%) 188(57,49%) 327(51,75%)  
DM 67(21,96%) 71(23,27%) 167(54,75%) 305(48,25%) 0,265 
HT 138(23,54%) 137(23,37%) 311(53,07%) 586(92,72%) 0,044 
CAD 99(23,07%) 112(26,1%) 218(50,81%) 429(67,87%) 0,104 
DM: Diyabetes mellitus, HT: Hypertension, CAD: Coronary Arter Disease 
 

  

 11 

 

 

  

Table 2 
 STAGE 3A STAGE 3B STAGE 4 p 

AGE 59,2 ± 14,2 65,3 ± 12,7 64,5 ± 15,8 0,000 
MHR 0,1571574 ± 0,0738 0,015877 ± 0,00731 0,015487 ± 0,00968 0,245 

MHR: Monocyte HDL ratio, MHR values of the groups were statistically insignificant (p = 0.245). 
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Tukey HSD tests were used for data not normally 
distributed. p < 0.05 was considered statistically 
significant. 

RESULTS

Patients aged ≥ 18 years and diagnosed with stage 
3A, stage 3B and stage 4 CKD (with eGFR) in internal 
medicine or nephrology policlinics were included in 
this study. The mean age of the 632 patients included 
in our study was 63.4 ± 14.91(min:18max:98) and 305 
(48.25%) of these patients were male and 327 (51.75%) 
were female. According to eGFR, 155 (24.5%) of 
the patients were stage 3A, 150 (23.8%) were stage 
3B, and 327 (51.7%) were stage 4. Considering the 
comorbid conditions of the patients, 305 patients had 
DM, 586 patients had HT, and 429 patients had CAD. 
The distribution of patients’ age, sex and comorbid 
conditions according to stages is summarized in table 
1. 

In the statistical study of the MHRs of the groups 
separated according to CKD stages, it was seen that 
there was no significant difference between the groups 
(p: 0,245) (Table 2 and fig. 1). There was statistical 
significance for gender and HT (p: 0.004 and p: 0.044, 
respectively) (Table 1). 

DISCUSSIONDISCUSSION

CKD is a very important health problem. It is known 
that CKD patients progress rapidly to ESRD and 
need renal replacement therapy. Therefore, it is very 
important to prevent CKD and/or catch it in the early 

stages and stop the progression to ESRD. Concordantly, 
it is very important to know the definition of CKD 
and the risk factors for CKD, as well as to predict the 
progression of CKD stages.1 MHR appears to be a 
new and useful marker of proinflammatory and anti-
inflammatory indices. Monocytes and macrophages 
are cells that play an important role in the synthesis 
and release of proinflammatory and prooxidant 
cytokines.9 It has been shown that HDL-C protects the 
endothelium against the destructive effects of LDL-C 
and prevents the oxidation of LDL-C.10, 11 In this way, 
HDL-C acts as an anti-inflammatory agent and an 
antioxidant.12-13

In our literature review, we could not find a study 
between CKD stages and MHR. In this single-center 
retrospective study, we compared the MHR of 632 
patients at different CKD stages. For this reason, we 
consider this study significant in terms of both the 
absence of similar studies in the literature and the 
number of patients examined.

Recently, studies have been published showing 
that MHR can be used in the early prediction of 
many chronic diseases or in the prediction of disease 
progression. In one study, MHR was evaluated while 
evaluating the stages of diabetic retinopathy and it was 
found to be significant in predicting the progression of 
retinopathy.14 In another study, MHR was shown to play 
a prominent role in the prediction of subclinical carotid 
atherosclerosis in diabetics compared to non-diabetic 
populations.15 In some studies, MHR was not found 
to be significant. In one study, MHR was compared 
between diabetic patients without nephropathy and 
healthy individuals, and no significant difference was 
found.16-17 In another study, MHR was evaluated in 
patients with diabetic neuropathy and it was not found 
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Fig. 1. Cruscal Wallis test comparison of CKD stages and MHR data
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to be significant. 18 In this study, we compared stage 
3A, stage 3B and stage 4 of CKD and we did not find 
any statistical difference between stages (p = 0.245). 
As a result of this study, we concluded that MHR is 
not affected by CKD stages. 

Limitations
The most important limitation of the study is 

that it is a single center study. We recommend 
multicenter studies and further studies investigating 
the relationship between CKD stages and MHR with 
larger patient groups.

CONCLUSION
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ABSTRACT
Objectives: Common Variable Immunodeficiency (CVID) is a primary immunodeficiency characterized by 
immunoglobulin production defect. Our study aimed to create awareness of primary immunodeficiency in 
adult patients, establish standard approaches for clinical follow-up of CVID patients, and reveal the clinical 
characteristics of CVID patients in our region.
Method: The study was conducted in patients with diagnosed and newly diagnosed CVID. The demographic and 
clinical characteristics of the patients and their treatment data were analyzed retrospectively and prospectively.
Results: Thirteen of our patients were female and 12 were male. The mean age at diagnosis of the patients was 
30.32 (2-57) and the mean delay in diagnosis was 9.32 months (0-30). The most common clinical finding of our 
patients at the time of admission was an infection. Among the infections identified, 3 patients had URTI, 19 had 
LRTI, and 2 had gastroenteritis. In 16 of our patients, bronchiectasis was detected at the time of diagnosis, and 
in 1 during the follow-up period. In the examinations performed in terms of organomegaly, splenomegaly was 
found in 11 patients and hepatomegaly was found in 8 patients. When patients were screened for autoimmune 
disease, ITP and celiac were found in 2 patients at the beginning, while autoimmune thyroiditis was developed 
in 1 patient and SLE in 1 patient during follow-up. Our patients were given IVIG treatment at regular intervals. 
The number of reactions seen in a total of 421 IVIG infusions was two.
Conclusion: Primary immunodeficiencies should definitely be considered in patients with recurrent infections 
and resistance to antibiotic therapy. Patients should be followed according to established follow-up and 
treatment protocols in order to reduce and diagnose complications.
Keywords: CVID, primary immunodeficiency, follow-up and treatment protocols

Primary immunodeficiency is related to the 
defect in the development, function, or both 
of the immune system and may present as 

200 different etiologies and clinical manifestations. 
Antibody-associated humoral primary immune system 
accounts for 65% of primary immunodeficiencies. 
Common variable immunodeficiency (CVID) is the 

most common of this group of diseases. CVID is a 
primary immunodeficiency disease characterized 
by defective production of immunoglobulins due to 
impaired B cell differentiation. 1

The prevalence of the disease varies between 
1:10,000 and 1:100,000 according to different 
populations, and both sexes are equally affected. 
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Typically, the age of onset of symptoms is after 
puberty and before the age of thirty. However, it has 
been reported that it has an early peak between the 
ages of 1-5. Although the disease is usually sporadic, 
familial transmission has been reported at a rate of 
20%.4

It is very difficult to diagnose because CVID patients 
present with different symptoms and complications. 
Therefore, the diagnosis can often be made years later. 
The average delay in diagnosis was found to be 7.46 
years in the European study conducted in CVID patient 
groups, and 8.9 years in the Italian study.5-6 In a study 
conducted with 23 adult patients in our country, it was 
found that there was a delay in diagnosis of 8 years in 
women and 15 years in men.7 The main reason for the 
delay in diagnosis is the lack of awareness of primary 
immunodeficiency in adult patients.

The diagnosis is made based on the clinical and 
laboratory features of the disease. While clinical 
examination may be normal in CVID patients, growth 
retardation and weight loss may be seen due to chronic 
disease. Findings such as oral candidiasis, gingivitis, 
tooth decay, cobblestone view on the posterior 
pharyngeal wall supporting chronic sinusitis, chronic 
perforated or scarred tympanic membrane image, 
clubbing in the fingers due to chronic lung disease 
can also be detected in the physical examination. In 
addition, lymphadenopathy, splenomegaly, arthritis, 
and skin findings related to the autoimmune disease 
are seen in some CVID patients.8 In patients with 
CVID, routine laboratory tests such as complete blood 
count and urinalysis are usually not impaired. On the 
other hand, a decrease in globulin and/or total protein 
levels and lymphopenia can be detected in laboratory 
tests. Serum immunoglobulin levels are below two 
standard values for age.9

Another important problem in CVID patients is 
the follow-up process after diagnosis. Since clinical 
immunology has not progressed as much as basic 
immunology in our country, it has not been clarified 
who does or should do the clinical follow-up of adult 
immunodeficiency patients. There are no standard 
follow-up protocols for CVID patients both in our 
country and in the world. It is not clear how, how 
often, and for which problems these patients should be 
checked. This study, firstly, it was aimed to contribute 
to the formation of a protocol that will determine the 
clinical follow-up principles of CVID patients who are 
not under regular follow-up, and secondly, to reveal 
the clinical characteristics of CVID patients present 
in the region.

METHODS

The study protocol was approved by the Medical 
Ethics Committee of Necmettin Erbakan University. 
Written informed consent was obtained from all 
subjects included in the study. Twenty-five patients 
with CVID (13 females, 12 males; mean age, 36,60 
± 13,49 years) followed up by the Immunology and 
Allergy Department were included in the study.

The diagnosis of CVID was made according to the 
following criteria,

-Presence of all of the following criteria in a male 
or female patient who has a significant decrease in 
IgG levels (at least 2 SD below the mean values for 
age) and at least one of the low IgM or IgA levels,

1) Onset of immunodeficiency after 2 years of age,
2) Absence of isohemagglutinins and/or weak 

immune response to vaccines,
3) Exclusion of other causes of 

hypogammaglobulinemia.

Creation of follow-up documents
Standard guidelines and file forms that could be 

used in follow-up were not available for this group of 
patients. For this reason, a file format was prepared 
specifically for the study, containing information such 
as patient identity information, history, family history, 
disease history, previous examinations, examinations 
to be performed during diagnosis and follow-up, 
follow-up and treatment features, follow-up of 
complications, and treatment results.

Data collection
All records of all patients previously diagnosed 

with CVID were reviewed retrospectively. Files and 
epicrisis records from different clinics were collected. 
Data were processed into a CVID tracking file.

In addition, data collection was continued 
prospectively in the study. For this purpose, patients 
residing in Konya were called for control visits every 
3 weeks, and those residing in distant places at least 
every 3 months. It was aimed to complete all the 
missing tests in the control visits and diagnose new 
complications. The general condition of the patients 
and changes in their quality of life was questioned. 
These inquiries were carried out by contacting the 
patients who did not or could not attend the control 
by telephone.

Informing the patient
Patients were interviewed about CVID disease. 
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Information was given about the cause, course, 
treatment, and complications of the disease. Family 
screenings of existing patients were performed. First-
degree relatives were evaluated first. The possibility of 
disease in more distant relatives was explained to the 
patients, and it was aimed at people with complaints to 
apply to our clinic. In addition, the parents of pediatric 
patients diagnosed with CVID in the Department of 
Pediatric Immunology Allergy were evaluated for 
CVID in our clinic.

Determination of treatment standards
Certain standards have been introduced for 

immunoglobulin replacement therapies, which 
are administered intravenously. Intravenous 
Immunoglobulin (IVIG) doses are individualized. 
Clinical nurses were trained in infusion techniques. 
A standard IVIG infusion “order” was prepared and 
treatments were performed accordingly. An informed 
consent form was prepared for IVIG infusions, which 
are the basis of treatment, and an IVIG consent form 
was obtained from all patients. In addition, the patients 
were evaluated in terms of the need for prophylactic 
antibiotics. Prophylactic antibiotic therapy was 
initiated in patients with chronic lung disease or a 
history of frequent and prolonged infections.

Statistical analyses
Clinical and experimental data were analyzed 

using Statistical Package for Social Sciences for 
Windows version 21.0 (SPSS Inc., Chicago, Illinois, 
USA). Descriptive statistics for each variable were 
determined. Data were expressed as mean ± standard 
deviation or median and frequency.

RESULTS

Demographic findings and general characteristics
Of the 25 patients who participated in the study, 

11 of them were adult patients diagnosed with CVID 
and still being followed by the Pediatric Immunology 
and Allergy Department, and 6 of them were adult 
CVID patients diagnosed in the Meram Medical 
Faculty Hospital Immunology and Allergy Diseases 
Department outpatient clinic. The remaining 8 
patients were adult patients who were diagnosed with 
CVID and were not followed up in a specific clinic 
and were only receiving regular or irregular IVIG 
therapy. The mean age of diagnosis was 30.32 ± 13.84 
years (10-57 years). The mean delay in diagnosis 

was 107.04 ± 95.61 months (0-360 months). Our 
patients were investigated with a pedigree in terms 
of consanguineous marriage. While 2 of our patients 
were siblings, consanguineous marriage was detected 
in 9 (36%) of our patients.

Findings at the time of diagnosis
When the admission symptoms of the patients 

were evaluated, it was determined that 92% of them 
presented with infection, 4% with treatment-resistant 
skin lesions, and 4% with diffuse lymphadenopathy. 
Among the infections identified, 3 patients had upper 
respiratory tract infections, 19 had lower respiratory 
tract infections, and 2 had gastroenteritis. When all 
patients were evaluated, two patients had concomitant 
chronic sinusitis, one patient had congestive heart 
failure, one patient had coronary artery disease, two 
patients had heart valve replacement history, one 
patient had the rheumatic disease, one patient had 
epilepsy, and one patient had psoriasis. In addition, 
one of our patients was followed up with hereditary 
hemorrhagic telangiectasia. Apart from these, one 
of our patients was under dialysis treatment due to 
chronic renal failure due to amyloidosis.19 of our 
patients (76%) had a history of recurrent pneumonia 
and hospitalization due to pneumonia at the time of 
admission. There was bronchiectasis in 16 (64%) of 25 
CVID patients followed up in our clinic. In addition, 
one of our patients had a history of pneumonectomy 
for bronchiectasis.

When all patients who were followed up for CVID 
and participated in our study were examined in terms 
of admission complaints, the number of patients 
who applied for gastrointestinal complaints was 3 
(12%). One of our patients was previously diagnosed 
with celiac due to malabsorption. At the time of 
admission, giardiasis was detected in 5 patients. Only 
2 of the patients with giardiasis in stool analysis had 
gastroenteritis. When our patients were questioned 
in terms of inflammatory bowel disease, ulcerative 
colitis was found in one of our patients. 25 CVID 
patients participating in the study were screened for 
hepatitis A, hepatitis B, and hepatitis C at the time of 
diagnosis. While A and C positivity was not detected 
in any of the patients, hepatitis B positivity was 
detected in 2 patients who were being followed up 
by gastroenterology. In another patient who had been 
followed up in another center before, HBV DNA was 
found to be positive despite HBs-Ag negativity.

Hepatosplenomegaly, which is one of the 
complications that can be seen in CVID patients, was 
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checked with ultrasonography (USG) at the time of 
diagnosis. Splenomegaly was found in 11 (44%) of 
our patients, and hepatomegaly was found in 8 (32%) 
patients. Six patients (50%) with splenomegaly also 
had hepatomegaly. One of our patients had a history 
of splenectomy due to immune thrombocytopenia 
(ITP). Our patients were examined for malignancy at 
the time of diagnosis. There was no finding suggestive 
of malignancy in any of the patients. These data are 
summarized in Table 1.

Findings during follow-up
Our patients who participated in our study were 

scanned with high-resolution computed tomography 
(HRCT) for bronchiectasis at regular intervals and 
according to their symptoms. Newly developed 
bronchiectasis was detected in a patient with dyspnea, 
cough, and sputum complaints. In addition, patients 
were screened for organomegaly at regular intervals 
during their follow-ups. While it was observed that 
splenomegaly developed in a patient who did not have 
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Table 1. Demographic and clinical features of patients 
 Age Gender Complaint Findings at the time of diagnosis Findings during 

follow-up 
1 20 Male URTI - Bronchiectasis 
2 47 Male URTI Bronchiectasis, ITP, splenectomy Surgeryfor sinusitis 
3 26 Male Gastroenteritis Bronchiectasis Splenomegaly 
4 35 Female LRTI Bronchiectasis -- 
5 53 Female LRTI Hepatomegaly - 
6 59 Female Gastroenteritis Bronchiectasis, Splenomegaly, 

Hepatomegaly, Celiac Disease 
- 

7 22 Female LRTI Bronchiectasis, Hepatomegaly Improvement in 
hepatomegaly 

8 27 Female LRTI Bronchiectasis, Splenomegaly Pregnancy 
9 52 Female LRTI Splenomegaly - 
10 60 Male LRTI Coronary artery disease Atopy 
11 27 Male Skin lesion Bronchiectasis, Splenomegaly, 

Hepatomegaly, Psoriasis 
- 

12 30 Female LRTI Splenomegaly - 
13 32 Male LRTI Bronchiectasis - 
14 25 Male LRTI Bronchiectasis, Splenomegaly, 

Hepatomegaly 
Amyloidosis 

15 21 Female LRTI Bronchiectasis Thyroiditis 
16 20 Female URTI - SLE 
17 30 Male LRTI Bronchiectasis, Splenomegaly, 

Hepatomegaly, CKD 
 

18 30 Female LRTI Bronchiectasis Pregnancy 
19 61 Male LRTI Bronchiectasis, Splenomegaly, 

Hepatomegaly 
Cirrhosis 

20 40 Male LRTI Splenomegaly - 
21 39 Female LRTI - - 
22 24 Male LRTI Bronchiectasis, Splenomegaly, 

Hepatomegaly 
- 

23 45 Male LRTI Bronchiectasis, Splenomegaly, rheumatoid 
arthritis 

- 

24 37 Female LRTI Bronchiectasis, Atopy - 
25 53 Female LRTI Coronary artery disease, lymphadenopathy - 
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organomegaly at the beginning, hepatomegaly was 
observed to regress in the abdominal USG performed 
in the follow-up of a patient who was found to have 
hepatomegaly at the time of diagnosis.

Patients were screened for autoimmunity at regular 
intervals during follow-ups. Autoimmune thyroiditis 
was detected in one patient other than our patients 
with celiac and ITP diagnoses mentioned above. In 
addition, systemic lupus erythematosus was detected 
in one of our patients during follow-up.

Patients were screened for malignancy at regular 
intervals during follow-up, and none of them found 
any malignancy. Liver cirrhosis was observed in one 
of our patients, who was followed up abroad during 
the winter months and followed up by us in the 
summer, who had hepatitis B positivity at the time 
of diagnosis and was receiving antiviral treatment. 
During the follow-up, one of the patients applied 
to us with a general condition disorder, shortness 
of breath, pleural effusion, and diffuse edema. The 
patient with hypoalbuminemia was found to have 11 
g of proteinuria in the 24-hour urinalysis. The patient 
was consulted with the nephrology outpatient clinic 
and a renal biopsy was planned. The biopsy result was 
compatible with amyloidosis. Except for this patient, 
no proteinuria was detected in any of the patients. One 
patient with chronic renal failure was not included in 
the screening.

Two of our patients who were followed up in our 
clinic due to CVID became pregnant during their 
follow-up. Our patients who continued IVIG treatment 
delivered without complications. The findings detected 
during the follow-up are summarized in Table 1.

URTI Upper respiratory tract infection, LRTI 
Lower respiratory tract infection, ITP Immune 
thrombocytopenia, CKD Chronic kidney disease

Data on treatments
IVIG replacement (400-600 mg/kg) was applied 

to all of our patients. While 25 patients (96%) were 
treated with IVIG at 21-day intervals, intravenous 

immunoglobulin replacement was applied to our 
patient with nephrotic syndrome at 15-day intervals.

Reactions were observed in 2 patients during IVIG 
infusions. Infusions were continued by controlling 
the reactions depending on the infusion rate with 
appropriate approaches (Table 2). The number of 
reactions seen in 421 infusions made during the study 
was 2.

DISCUSSIONDISCUSSION

As in the whole world, there is positive progress in 
health in our country, and as a result, life expectancy 
in chronic diseases is prolonged. In the past, children 
with immunodeficiency could not reach adulthood, 
so adult doctors had limited knowledge about 
this issue. However, the increase in the quality of 
treatment and care now necessitates adult physicians 
to have knowledge about this issue. Our study 
aimed to raise awareness among physicians of adult 
immunodeficiency diseases and to provide data for 
protocols that will set the follow-up and treatment of 
diagnosed patients to certain standards.

Antibody-associated humoral primary 
immunodeficiencies constitute 65% of primary 
immunodeficiencies, and CVID is the most common 
of this group of diseases. CVID is a primary 
immunodeficiency disease characterized by defective 
production of immunoglobulins due to impaired B cell 
differentiation. One of the most important problems 
in this group of patients is the delay in diagnosis. In 
our study, the mean age of symptom onset was 21.24 
± 17.18 years, while the mean age at diagnosis was 
30.32 ± 13.84 years. The mean delay in diagnosis was 
107.04 ± 95.61 months. In the literature, an average 
of 7.46 years in the European study on CVID patient 
groups, and 8.9 years in the Italian study were shown 
to be delayed in diagnosis.5-6 In a study conducted 
with 23 adult patients in our country, it was found that 
there was a delay in diagnosis of 8 years in women 
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Table 2. Intravenous Immunoglobulin therapy administration protocol 
 With infusion pump With serum set 
First 10 minutes 10 ml/hour 4 drops/minute 
Next 20 minutes 20 ml/hour 8 drops/minute 
Next 20 minutes 50 ml/hour 18 drops/minute 
Next 60 minutes 100 ml/hour 32 drops/minute 
The remainder of the infusion (Maintenance) 200 ml/hour 64 drops/minute 
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and 15 years in men.7

CVID is usually seen as sporadic cases. Familial 
transmission has been reported at a rate of 20% in 
the literature. 10 However, consanguineous marriage 
increases the incidence of the disease. 9 of our patients 
had consanguineous marriage and 1 patient was 
diagnosed with CVID as a result of family screening.

Pulmonary function tests and direct radiographs 
are limited in the follow-up of patients in terms of 
pulmonary complications. Pulmonary function tests 
can be useful in the follow-up and treatment evaluation 
of patients with chronic lung disease, and they can be 
applied at the diagnosis stage and when the clinical 
situation requires it. High-resolution lung tomography  
is very valuable in the evaluation of patients for 
bronchiectasis. However, there is no consensus on 
how often it should be applied. It is recommended 
to be drawn every 3-5 years from different sources 
and literature. 11-12 In addition, CVID patients are 
radiosensitive, there is insufficient knowledge about 
‘safe dose radiation’, and imaging is needed for other 
pulmonary complications other than bronchiectasis. 
There are reservations about the follow-ups to be made 
with imaging. In our center, we evaluated our patients 
with HRCT every two years in terms of pulmonary 
complications, and those with symptoms in a shorter 
time.

Screening of patients for gastrointestinal 
complications is important because of the chance 
of early detection and treatment. Ultrasonography, 
endoscopy, parasite examinations, and liver enzyme 
monitoring are recommended. Endoscopy is one of 
the methods used in screening because of the increase 
in gastric cancer compared to the normal population. 
While some researchers argue that endoscopy should 
be performed every 2 years, there are also researchers 
who argue that the frequency of follow-up should 
be determined according to the initial findings.13-14 
It is recommended that USG be done annually, and 
parasite examination should be done during the routine 
examination. Since antibody production is insufficient 
in the follow-up of infections such as hepatitis B and 
C, viral load should be checked. In terms of nodular 
regenerative hyperplasia, another gastrointestinal 
complication, patients should be followed up with 
liver enzymes, and biopsy is recommended, especially 
if the ALP level is above 1.5 times for more than 6 
months. 15 In our center, we screened patients with 
liver function tests at 6-month intervals and with 
abdominal USG at 2-year intervals.

Hemogram is usually sufficient for follow-up 

for hematological complications. Although it is 
not known at what intervals it should be done, it is 
recommended to be done every 3-6 months. Newly 
emerging symptoms and physical examination 
findings are important in terms of autoimmune 
diseases and malignancy. Examining autoantibodies at 
the diagnosis stage may help to explain the unknowns 
among CVID autoimmune diseases. It is recommended 
that patients who do not have additional findings in 
terms of malignancy should be screened according to 
the methods and intervals determined in the healthy 
population.16-17 In line with these data, we screened 
our patients for autoimmunity every 6 months and for 
malignancy once a year.

While CVID patients had high mortality and 
morbidity in the past, today their life expectancy 
has increased considerably with appropriate 
treatment and follow-up. The mainstay of treatment 
is immunoglobulin replacement therapy, antibiotic 
therapy for infections, and supportive therapy 
for non-infectious complications. 18 The goal of 
immunoglobulin replacement therapy is to bring 
Ig levels to the normal range or to a value where 
infections are reduced. Ig half-life is 3 weeks on 
average and stable levels can be reached after 3-6 
months of treatment. Intravenous and subcutaneous 
administration of IVIG therapy has been found to be 
equally effective and safe.19 Although these treatments 
have been applied for a long time, there are differences 
between the centers in terms of application forms due 
to the side effects observed during the application. We 
created our own application protocol in our center and 
gave IVIG treatment to patients every 21 days.

As a result; CVID patients are patients who need 
close and special follow-up from the moment of 
diagnosis. There is a need for standardized treatment 
and follow-up protocols, especially in adult patients, in 
order to recognize and perhaps prevent complications 
in the early period, to keep the quality of life high, 
and to prolong survival. We think that the data and 
experience obtained from this study will be a source 
for such protocols.

CONCLUSION

None of the authors have any relationships with or 
financial interests in companies related to the findings 
of this work. None of the authors declare any conflicts 
of interest.
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ABSTRACT
Objectives: Interleukin 6 (IL-6) plays a leading role in the proliferation and differentiation of immune 
cells. Level of IL-6 is manifestly increased under many inflammatory conditions, including cytokine release 
syndrome. We evaluated the IL-6 levels of patients who were hospitalized with the diagnosis of COVID-19.
Methods: In the study, the test results of 19 cases whose IL-6 levels were measured between March 11, 2020 
and May 31, 2020 retrospectively. The inpatients in the covid service (Group 1) and the patients admitted to the 
Intensive Care Unit (ICU) of our hospital (Group 2) were compared and evaluated. In addition, patients with 
positive and negative RT-PCR test results were checked for IL-6.
Results: While 8 (Group 1) of 19 patients observed in the clinic were transferred to the ICU, 11 patients (Group 
2) were observed in the covid service until their discharge. Group 1 IL-6 levels (median 34 pg/mL) and Group 
2 IL-6 levels (median 116 pg/mL) were found to be high in both groups (p = 0,099). However, it was found to 
be significantly higher in patients with positive COVID-19 RT-PCR test (median 90.60 pg/mL) than in negative 
patients (median 29.90 pg/mL) (p = 0.018).
Conclusion: No significant difference in IL-6 levels between the patients who were monitored in the clinic and 
transferred to the ICU was found in this study. The significant difference between IL-6 levels among COVID-19 
RT-PCR positive and negative patients reveals the importance of IL-6 level with regard to tocilizumab treatment 
in COVID-19 patients in cytokine storm.
Keywords: COVID-19, Interleukin 6, Cytokine Storm, Macrophage Activation Syndrome

The clinical spectrum of the new Coronavirus-19 
(COVID-19) disease is wide, and in a 
preliminary study conducted by the World 

Health Organization in China 18.3% patients 
developed severe disease requiring oxygen while 6.1% 

patients developed intensive care. 1 The monitoring of 
prognostic markers in COVID-19 disease, which has 
undergone dynamic changes in treatment algorithms 
since the situation was defined as a pandemic, is 
important in terms of predicting the clinical course. 

Received: December 18, 2022; Accepted: January 25, 2023; Published Online: January 29, 2023

How to cite this article: Okuturlar Y, Koksal İ, Gundogdu Y, Yuksel A, Okuturlar O, Havas F, et al. Evaluation of Interleukin 6 Levels in Severe COVID-19 Patients. 
DAHUDER MJ 2023,3(1):20-25. DOI: DOI: 10.56016/dahudermj. 1220959

Address for correspondence: Ozgur Okuturlar, M.D., Private Rami Hospital, Cuma mah. Talimhane cad. No: 13 Rami, Eyüpsultan, 34055 Rami, İstanbul. Turkey. 
E-mail: ozokuturlar@gmail.com

©Copyright 2023 by DAHUDER
Available at http://dergipark.org.tr/en/pub/dahudermj

DAHUDER Medical Journal Volume 3 Issue 1 January 2023						         20

Evaluation of Interleukin 6 Levels in Severe COVID-19 Evaluation of Interleukin 6 Levels in Severe COVID-19 
PatientsPatients

http://orcid.org/0000-0002-1994-0014
http://orcid.org/0000-0003-4892-8935
http://orcid.org/0000-0002-1428-8290
http://orcid.org/0000-0001-6210-5033
http://orcid.org/0000-0003-2297-7464
http://orcid.org/0000-0002-0956-676X
http://orcid.org/0000-0003-0885-7888


DAHUDER MJ 2023;3(1):20-25 				        Interleukin 6 and COVID-19

In this epidemic period, where immunological 
and thromboembolic events are common, it has 
been demonstrated in studies that proinflammatory 
cytokines such as tumor necrosis factor (TNF) 
receptor, interleukin-10 (IL-10), interleukin-8 (IL-
8), interleukin-6 (IL-6) and interleukin 2 (IL-2R) are 
higher in severe patients. 2

IL-6 is a cytokine that plays a role in the 
proliferation and differentiation of immune cells. In 
healthy individuals, the circulating level of IL-6 is 
very low (1-5 pg/mL), but increases prominently in 
many inflammatory conditions, including cytokine 
release syndrome. 3 It is known to be secreted by T 
cells, macrophages, endothelial cells, fibroblasts 
and monocytes. The thromboembolic process seen 
in the course of COVID-19 disease begins with the 
stimulation of tissue factor receptors involved in the 
coagulation cascade with the direct effect of IL-6 on 
monocytes. Another effect is that IL-6 activates the 
extrinsic coagulation cascade. 4

In this study, we aimed to evaluate the relationship 
between the clinical course and other laboratory 
parameters of the degrees of IL-6 levels measured in 
severe COVID-19 patients.

METHODS

In this study, the IL-6 levels of 19 patients were 
evaluated and who were monitored with the diagnosis 
of COVID-19 in the pandemic service of Acıbadem 
Atakent Hospital, which operates as a pandemic 
hospital, were retrospectively analyzed. Results of 
the patients monitored in our clinic (Group 1) and 
those transferred to the Intensive Care Unit (ICU) of 

our hospital (Group 2) were compared and evaluated. 
Demographic data of the patients, COVID-19 Reverse 
Transcriptase- Polymerase Chain Reaction (RT-PCR) 
results in nose and throat swab samples, clinical course 
and laboratory findings were recorded retrospectively. 
In addition, patients with positive and negative RT-
PCR test results were checked for IL-6; hemoglobin 
(Hb), PT, INR, D-dimer, urea, glomerular filtration 
rate (GFR), lactate dehydrogenase (LDH), C-Reactive 
Protein (CRP), Creatine Kinase (CK), troponin, 
fibrinogen, ferritin, Brain natriuretic peptide (BNP) 
upon admission- and values were compared between 
the groups. Additionally, the relationship between 
IL-6 level and other parameters was evaluated by 
using correlation analysis.

Statistics
The obtained data were analyzed using SPSS 24 

software (IBM Corp, Armonk, NY). Descriptive 
statistical methods (mean, standard error, ratio) were 
used to evaluate study variables. In the analysis of 
data, Student’s t test, Mann-Whitney U test, Chi-
square test and Fisher exact test were used. A value 
of p < 0.05 was considered statistically significant. 
Ethics committee approval numbered 2020-08/20 was 
obtained for the study.

PT, INR, aPTT, D-dimer and fibrinogen tests 
were performed in Siemens CS 2000i device by 
coagulometric method from citrated plasma. Urea, 
LDH, CRP and BNP tests were performed by 
photometric method, where CK test was performed 
by enzymatic method from serum samples in Siemens 
Dimension device. Sodium, potassium and chlorine 
tests were performed using the ISE method from 
serum samples in the same device. Troponin, ferritin 
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Table 1. Data of Service (Group 1) and Intensive Care Unit (Group 2) Patients   
Group 1 
(n = 11) 

Group 2 
(n = 8) 

 

 Frequency (n) % Frequency (n) %  
Female 2 (18,2%) 3 (37,5%)  
Male 9 (81,8%) 5 (62,5%)  
Positive RT-PCR  4 (46,2%) 6 (75%)  
 Median Median p 
IL-6 34 pg/mL 116 pg/mL 0,099 
LDH  239 U/L 365 U/L 0,045 
Exitus  

 
2  

RT-PCR: Reverse Transcriptase-Polymerase Chain Reaction; IL-6: Interleukin-6; LDH: Lactate Dehydrogenase 
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and CK-MB mass tests and chemiluminescence 
(CLIA) method were performed from serum samples 
in Siemens Advia Centaur device. The measurement 
of IL-6 was performed in the Siemens Advia Centaur 
device using the CLIA method from a frozen serum 
sample.

RESULTS

While the female/male ratio in the clinic (Group 1) 
was 2/9 (18.2%/81.8%), the female/male ratio in the 
ICU (Group 2) was 3/5. (37.5/62.5%) No significant 
difference was found between the groups (p > 0.05). 
However, the number of male patients was higher in 
all critically sick patients (73.6%). The mean age of 
female patients (76.8 ± 4.9 years) was significantly 
higher than male patients (59.9 ± 13.9 years) (p = 
0.018). The positive/negative PCR rate in the clinic 
was 4/7 (46.2%/53.8%), while the rate in the ICU was 
6/2 (75%/25%). There was no significant difference 
between the groups in terms of test results. (p > 
0.05). While the median IL-6 level was found to be 
high in both groups, 34 pg/mL in the clinic, 116 pg/
mL in the ICU, the difference between them was not 
statistically significant. (p > 0.05). When ICU and 
clinical patients are compared, when the examinations 
performed upon admission are evaluated, there is no 

significant difference between leukocytes, neutrophils, 
lymphocytes, monocytes, hemoglobin, platelets, 
MPV, D dimer, CRP, troponin, fibrinogen, ferritin, CK, 
creatinine, calcium, albumin and glucose. However, 
LDH level was found to be significantly higher in 
patients who went to the ICU upon admission (365 
U/L) compared to patients monitored in the clinic 
(239 U/L) (p = 0.045). Two patients transferred to 
the ICU have passed away and the RT-PCR results of 
these patients were positive. (Table 1).

Since there was no significant difference between 
group 1 and group 2 IL-6 levels, patients with positive 
and negative RT-PCR tests were divided into 2 groups 
and examined. A significant difference was found 
between IL-6, Hb, PT, INR, urea, GFR, LDH and BNP 
levels between positive and negative test results (p < 
0.05). When D-dimer, CRP, CK, troponin, fibrinogen 
and ferritin values were evaluated, no significant 
difference was found between the groups (Table 2).

When the correlation between IL-6 level and 
other parameters in all patients was examined, it was 
noticed that IL-6 level was negatively correlated 
with monocytes (r = -730; p = 0.005) and positively 
correlated with CK level (r = 0.518; p = 0.04). (p < 
0.05). (Table 3)
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Table 2. Comparison of IL-6 and Other Parameters of Patients According to RT-PCR Test Results 
 RT-PCR negative RT-PCR positive 

 Mean SD Min Max Median Mean SD Min Max Median p 
IL-6 (pg/mL) 37.60 27.40 8.18 93.18 29.90 225.48 366.54 5.70 1231.00 90.60 0.018 
Hb (g/dL) First day 10.71 2.45 5.6 14.4 10.80 13.08 1.20 11.3 14.9 12.85 0.010 
PT (second) 19.50 12.65 12.9 50.4 14.65 12.46 1.26 11.6 15.9 12.15 0.003 
INR 1.62 1.09 1.1 4.5 1.20 1.06 0.13 1.0 1.4 1.00 0.002 
D-dimer(ng/mL) 5.1067 7.47 0.19 20.00 2.60 14550 1.98 0.49 6.31 0.8750 0.245 
Üre (mg/dL) 46.76 27.70 17 104 37 20 10.06 9.00 38.00 17 0.032 
GFR (mL/Minute) 67.41 20.33 34.9 97.5 66.40 92.90 23.02 47.4 116.0 97 0.030 
LDH (U/L) 252.00 87.36 174.0 362.0 214.50 349.67 100.18 239.0 568.0 357 0.045 
CRP (mg/dL) First 
day 

13.36 10.15 3.16 29.87 10.24 10.02 3.46 5.37 16.88 9.50 0.775 

CK (U/L) 225.86 342.96 4.0 989.0 106 566.88 496.34 76.0 1156.0 519.50 0.165 
Troponin (ng/mL) 0.16217 0.29 0.014 0.753 0.06 0.06 0.07 0.006 0.210 0,05 0.518 
Fibrinojen(mg/dL) 489 319.17 257 853 357 514.25 82.65 405.0 645 486 0.414 
Ferritin (ml/ng) 
First day 

1356 1419.87 352 2360 1356 644.43 496.53 116.0 1480 450 0.558 

BNP (pg/mL) 1925 1566.77 313 4099 1475 433.14 652.31 7.0 1807 90 0.042 

RT-PCR: Reverse Transcriptase-Polymerase Chain Reaction; IL-6: Interleukin-6; Hb: Hemoglobin; PT: Prothrombin Time; 
INR: International Correction Rate; GFR:Glomerular Filtration Rate; LDH:Lactate Dehydrogenase; CRP:C-Reactive Protein; 
CK: Creatine Kinase; BNP: Brain Natriuretic Peptide; SD: Standart Deviation 
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DISCUSSIONDISCUSSION

The condition defined as Macrophage Activation 
Syndrome (MAS) due to excessive cytokine secretion 
in infectious sepsis can also be seen in the course 
of COVID-19. Acute respiratory distress syndrome 
(ARDS) also occurs as a result of excessive cytokine 
secretion, and studies have shown that IL-6 level is 
associated with prognosis in Acute respiratory distress 
syndrome (ARDS), and its use in clinical practice is 
recommended. 5 It was stated in a study by Herold 
et. al that IL-6 level can be associated with prognosis 
in COVID-19 disease and that the risk of respiratory 
failure is 92% (22 times higher than normal) in 
patients with IL-6 level > 80 pg/mL.6 In this group 
with high IL-6 levels, the median time for mechanical 
ventilation was found to be 1.5 days (min0-max4). In 
our study, while the median IL-6 level was 116 pg/
mL in our ICU patients, it was found to be 34 in our 
clinic patients, but there was no significant difference 
between them. One of the reasons for this is the low 
number of patients, while another reason may be that 
the patients whose IL-6 levels are evaluated in the 
service receive high oxygen or BIPAP support, that 
is to say, that they are in the course of severe disease.

 When the patients with negative and positive 
RT-PCR test results were compared, a statistically 
significant difference was found between IL-6 levels. 
This may be due to the fact that the viral load is higher 
in patients with a positive test, thus severe disease 

burden. In the study of Chen et al., COVID-19 patients 
with higher viral load had a more severe course, and 
ARDS was more common in this group of patients.7 

If we associate viremia with a positive RT-PCR test, 
it can be suggested that the burden of disease and 
thus the risk of MAS may be higher in patients with a 
positive test result. In the treatment guideline updated 
by the Turkish Ministry of Health on November 7, 
2020, the use of tocilizumab, an anti-IL-6 receptor 
monoclonal antibody, is recommended in patients 
who have developed MAS.8 Tocilizumab (400 mg/
day) was administered to 5 patients with positive RT-
PCR results in our clinic, and the mean IL-6 level was 
347.18 pg/mL in these patients.

When we examine these cases, in which we applied 
tocilizumab, one by one; The first case is a 32-year-
old male patient without any comorbidities, who 
applied to the emergency department with difficulty 
in breathing 1 week after the onset of COVID-19 
symptoms. The patient, who had completed plaquenil 
and azithromycin treatments at home, was hospitalized 
because his room air saturation was 92%. The IL-6 
level of the patient, whose saturation decreased to 88 
during the follow-up and was given oxygen support 
with a reservoir mask, was found to be 108 pg/mL 
on the second day of hospitalization. Tocilizumab was 
administered for 2 consecutive days, and the patient 
was monitored in the clinic. 2 days upon application, 
his IL6 level decreased to 17.3 pg/mL, and the patient 
was discharged without any complications, as his 
general condition improved. In the second case; a 
70-year-old male patient applied to the emergency 
department with fever, difficulty of breathing and 
tachypnea. He had hypertension and type 2 diabetes. 
Favipiravir and plaquenil treatments were applied. 
He was transferred to the ICU and intubated due to 
desaturation while he was being monitored with a 
non-invasive mechanical ventilator on his 3rd day in 
the clinic. IL-6, measured on his 6th day of monitoring 
in the ICU, was 161 pg/mL, and tocilizumab was 
administered for 2 consecutive days. The patient, who 
was admitted to the clinic after 29 days of treatment in 
the ICU, was discharged without complications.

The third case is a 60-year-old male patient who was 
referred to the hospital from another center and had 
no comorbidities other than essential hypertension. 
After completing the favipiravir treatment, he was 
transferred to the ICU due to desaturation and 
worsening in his clinical condition despite Bipap 
support on his 2nd day of monitoring in the clinic. On 
the 2nd day of his hospitalization, IL-6 was detected 
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Table 3. The Relationship of IL-6 with Other 
Parameters 
Interleukin 6 and r value p value 
Monosit -,730** 0,005 
D-dimer -0,086 0,771 
Urea -,681* 0,010 
K -,499* 0,035 
CRP 0,189 0,439 
CK ,518* 0,048 
Troponin 0,102 0,740 
Fibrinogen 0,064 0,853 
Ferritin 0,133 0,732 
BNP -0,014 0,966 
IL-6: Interleukin-6; K: Potassium; CRP: C-Reactive 
Protein; CK: Creatine Kinase; BNP:Brain Natriuretic 
Peptide 
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as 1231 pg/mL, the first dose of tocilizumab was 
administered in the clinic, the treatment continued in 
the ICU the next day. Immune plasma therapy was 
applied to the patient whose clinical condition did not 
improve. The patient, who was monitored with non-
invasive mechanical ventilation, was transferred to 
the clinic one week later and was discharged without 
complications.

In the fourth case; plaquenil and azithromycin 
treatments were given to a 60-year-old male patient 
with coronary artery disease and hypertension. On 
his 2nd day of hospitalization in the clinic, he was 
transferred to the ICU and intubated. On the 3rd day 
of monitoring in the ICU, IL-6 was 163 pg/mL. The 
patient, who was administered tocilizumab for 2 days, 
was extubated after 1 week of treatment in the ICU, 
and was discharged without complications.

In the fifth case, a 49-year-old male patient with a 
known history of hypertension was transferred to the 
ICU on his 5th day of monitoring in the clinic because 
of desaturation despite Bipap support. Plaquenil and 
favipiravir treatments were administered. The IL-6 
level of the patient, who was monitored in the ICU 
as intubated, was found to be 73.2 pg/mL on his 4th 
day in the ICU, and tocilizumab was administered 
for 2 days. The patient, whose treatment continued 
for 9 days in the ICU, was taken to the clinic after 
clinical improvement, and was discharged without 
complications after 5 days of monitoring in the clinic.

One of the most important cytokines triggering 
MAS is IL-6, and its high levels are known to cause 
ARDS by damaging the lung vascular endothelium, 
at the same time, there are studies showing that IL-6 
plays a remodeling and anti-inflammatory role in the 
lung. Due to the two contrasting features, the timing 
of administration of anti-IL-6 (tocilizumab) therapy is 
critical. Therefore, successive IL-6 monitoring may 
be clinically important.9

In our study, the frequency of male patients (73.6%) 
in critically ill patients was higher than female patients 
(26.4%). Likewise, in the meta-analysis conducted by 
Barek and his friends on 10,000 patients, it was shown 
that the prevalence of male gender was significantly 
higher at 62.8% in critically ill patients.10 The 
average age of female patients being 76.8 years, may 
indicate that the course of COVID-19 is more severe, 
especially in postmenopausal women. Although 
mortality is higher in male gender in the general 
population, it has been shown in the study of Cagnacci 
and his friends that COVID-19 is more mortal than the 
premenopausal age group due to decreased estrogen 

level in postmenopausal women.11

Successive monitoring of hematological and 
biochemical parameters, which are important in 
the course of critically ill patients, is substantial. 
However, there is a need for parameters that can give 
an idea about the course of the patients at the time 
of application. The fact that only the LDH level was 
different in our study may be a significant indicator. 
As a result of the analysis performed by Li and his 
friends in Wuhan, a significant correlation was shown 
between LDH and provincial mortality at the time 
of admission, and the risk of going to the ICU and 
mortality was calculated to be twice as high in patients 
with an LDH level higher than 445 U/L.12 In the light 
of studies like this, we can deduce that LDH is a cheap 
and fast-resulting test in many health units, so its use 
as a prognostic marker in the course of COVID-19 is a 
cost-effective test. Furthermore, CK can be considered 
as one of the parameters to be followed in patients 
with cytokine storm, since IL-6 level is significantly 
positively correlated with CK.

CONCLUSION

The clinical course of COVID-19 disease varies, 
and it has a wide spectrum from asymptomatic 
disease to severe pneumonia and MAS. IL-6 has 
been shown to occur more likely in severe patients, 
and treatment strategies for IL-6 have been used in 
some patients. Anti-cytokine treatment algorithms 
vary between countries, and more detailed studies on 
the application time and indications of tocilizumab 
treatment will contribute to similar applications. 
Consecutive monitoring of IL-6 level as a prognostic 
marker is valuable in the pandemic period where the 
patient burden is accumulated, therefore, the accuracy 
of triage is substantial.
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ABSTRACT
A woman, 51 years old with known hypothyroidism, was admitted to the emergency service because of 
postoperative complaints of nausea, vomiting, and jaundice. The patient’s imaging revealed pleural effusion, 
compression atelectasis in the right lung, and lesions compatible with type 2 hydatid cysts in the liver; 
therefore, PAIR (Puncture, Aspiration, Injection, Reaspiration) was planned, and she was admitted to the 
internal medicine service. After this, the routine COVID PCR, taken before the interventional procedure, was 
found positive. During the patient’s follow-up, there were no indications of respiratory failure brought on by a 
COVID infection. Although her vitals were steady, it was noted that she had an intense headache, and frequent 
and severe hair loss from night to morning on the third day of hospitalisation due to a contagious infection.
There are few photos about similar cases. This case also important to be recognized as a symptom/complication 
of COVID-19 to be managed.
Keywords: COVID-19, sudden hair-loss, symptom

A common type of hair loss known as telogen 
effluvium (TE) is defined by diffuse hair 
shedding and is brought on by the hair’s 

early transition into the telogen phase. Triggering 
factors include systemic chronic conditions, stressors, 
treatments, dietary deficiencies, and surgical 
intervention. Hair loss begins 3 months after the 
triggering event and typically lasts for six months 
(acute TE). When the time frame for hair loss exceeds 
6 months, there is also a chronic form of TE.1 Wise 
recently reported that “The cohort consisted of 486 
149 confirmed SARS-CoV-2 infected individuals 
who were not hospitalised, matched with a control 
group of 1.9 million individuals who had no known 
coronavirus infection. Twelve weeks after their initial 
SARS-CoV-2 infection, those who tested positive for 
the virus reported at least one of 62 symptoms more 
frequently than those who had not. Anosmia (6.49 

(95% confidence interval 5.02 to 8.39), hair loss 
(3.99 (3.63 to 4.39), sneezing (2.77 (1.40 to 5.50), 
ejaculation difficulty (2.63 (1.61 to 4.28), decreased 
libido (2.36 (1.61 to 3.47), and shortness of breath 
(2.20 (1.57 to 3.08) were the symptoms with the 
highest adjusted hazard ratios. A hoarse voice, fever, 
and chest pain were additional typical symptoms”.2 
In Turkey, Aksoy et al also revealed that in 3 months 
duration “COVID-19 associated TE (CATE)” was an 
average of 53.76 (± 23.772) days after COVID-19 
RT-PCR positivity. In this study, the three risk factors 
for CATE were: being a woman, being diagnosed 
with hypertension, and having respiratory symptoms 
during COVID-19.3
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Table 1.  
 April 08.2021 April 26.2021 
HGB: Hemoglobin(g/dl) 9,4 (12-15,6) 9,2 
HCT: Hematocrit(%) 30,7 (35,5-45,5) 31,6 
WBC: White Blood Cell (µ/mm3) 3600(3900-10200) 5290 
Ne: Neutrophil (103/mm3) 2330 (1500-7700) 2440 
LY: Lymphocyte (103/mm3) 890 (1100-4500) 1940 
PLT: Platelet (%) 409000 (150000-400000) 364000 
Glucose (mg/dl) 134 (70-99) 143 
HbA1c(%) 5,4 (10.04.2021)  
Urea (mg/dl) 9 (19-49) 17 
Creatinine (mg/dl) 0,43 (0,5-1,1) 0,57 
eGFR(ml/min/1.73m2) 120 (> 90) 109 
t.protein (g/l) 69 (57-82) 65 
Albümin (g/l) 37 (32-48) 35 
CK (U/L) 34 (33-211) 22 
AST (U/L) 827 (< 35) 270 
ALT (U/L) 721 (< 50) 232 
ALP (U/L) 166 (42-98) 153 
GGT (U/L) 141 (< 38) 220 
LDH (U/L) 318 (120-246) 251 
Amylase (U/L) 59 (30-118) 53 
Lipase (U/L) 50 (12-53) 47 
Total bilirubin (mg/dl) 12,6 (0,3-1,2) 1,8 
Direct bilirubin (mg/dl) 8,4 (< 0,3) 1,3 
Calcium (mg/dl) 9,2 (8,7-10,4) 9,3 
Magnesium (mg/dl) 1,8 ( 1,3-2,7) 1,7 
Phosphorus (mg/dl) 3,5 (2,4-5,1) 4,8 
Sodium (mEq/L) 137 (132-146) 138 
Potasium (mEq/L) 4,4 (3,5-5,5) 4,2 
Procalsitonine (µg/L) 0,47 (< 0,16) 0,13 
CRP (g/L) 0,01 (0-0,005) 0,00 
Covid-19 reverse transkriptaz PCR Positive (April 09.2021)  
PT (sn) 12,4 (9,8-14) 11,5 
Protrombin activity (%) 85,5 (70-130) 109 
INR 1,1 (0,8-1,2) 1 
Aptt (sn) 24 (21-32) 24,2 
Fibrinogen (g/L) 1,9 (1,7-4,2) 3,41 
d-dimer (mg/L)  1,14 (< 0,55) 0,41 
Free T4 (ng/dl) 1,13 (0,89-1,76)  
TSH (mU/L) 4,61 (0,55-4,78)  
Ferritin (µg/L) 1264 (10-291) 107 
Sedimentation (ESR) (mm/hour) 39 (0-20)  
Pheripheric smear Leukocyte compatible, leukopenic, 

hypochromic, atypical cells absent, 
anisopoikikilocytosis, platellet 

compatible is the formula. 

 

HbsAg 0,1 (negative) (0-0,99)  
AntiHbs < 3,1 (negative) (0-10)  
AntiHCV 0,05 (negative) (0-0,8)  
AntiHIV 0,05 (non reactive) (0-0,999)  
IL-6 (pg/ml) 7,4 (0-4,4)  
Troponine I H (ng/L)  < 2,5 (< 45)  
Miyoglobine (µg/L) 21 (<110)  
Haptoglobine (g/L)  0,843 (0,3-2)  
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CASE REPORT

Our case is a 51-year-old with known hypothyroidism 
(the only drug she uses regularly is levothyroxine 100 
mcg for 4 days, 75 mcg for 3 days) and liver cyst hydatid 
(she was treated with albendazole 3 weeks earlier, but 
this discontinued due to gastrointestinal symptoms 
and intolerance 1.5 months ago). The operated patient 
applied to the emergency department with complaints 
of nausea, vomiting, and jaundice. PAIR (Puncture, 
Aspiration, Injection, Reaspiration) was planned 
after the patient’s imaging revealed pleural effusion, 
compression atelectasis in the right lung, and lesions 
compatible with type 2 hydatid cysts in the liver, and 
she was admitted to the internal medicine service.

She was admitted to the COVID service non-
symptomatically in terms of COVID on April 10, 2021, 
after a positive result was found for the routine COVID 
PCR taken before the interventional procedure During 
the patient’s follow-up, no indications of respiratory 
failure brought on by a COVID infection were seen. 
Her vitals remained steady (the labaratuary results 
are shown in Table 1). An intense headache, frequent, 
and severe hair loss from night to morning were noted 

on the third day of the patient’s hospitalisation due 
to a contagious infection. (Figs. 1, 2, 3 and 4) After 
ruling out other potential causes, and the possibility 
of a e COVID infection causing telogen effluvium 
was considered (for example, through vitamin 
deficiencies). A dermatologist was consulted, and 
further testing was advised. The patient provided her 
fully informed consent.

DISCUSSIONDISCUSSION

Not only in Turkey, but across all countries, whether 
developed or not, it is confirmed that COVID-19 cases 
represent a challenge among the whole population 
range.  A limitation of the study is the use of routinely 
coded healthcare data, which may understate the true 
burden of symptoms endured by people with long 
COVID. Due to the extremely limited community 
testing for SARS-CoV-2 during the pandemic’s initial 
surge, there is also the possibility of classification 
bias. 2

As COVID 19, in December 2019, the ongoing 
COVID-19 pandemic added to these difficulties. 

Fig. 1. The amount of hair loss till morning
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Fig. 2. The inspection for the first day of sudden hairloss

As a result, it must be presumed that every patient 
admitted has come into contact with COVID-19, 
whether child or adult. 4 According to D’Amico and 
colleagues’ research, between 2% and 50% of patients 
with COVID-19 have diarrhea. Protein is used by 
COVID-19, ACE2 (angiotensin-converting enzyme 
2), and TMPRSS2 (a serine protease)., It is known that 
ACE2, and the small intestine and the lungs both contain, 
the epithelium also expresses it. ACE2 is expressed 
in the upper portions of the oesophagus and the large 
intestine. 5 Low frequencies of skin conditions were 
reported in the early studies from COVID-19 patients 
in Central China. Only 0.2% of the 1099 confirmed 
cases in Wuhan had cutaneous symptoms. The fight 
against the most recent outbreaks of the pandemic has 
increased dermatologist involvement, and interest in 
the cutaneous symptoms of SARS-CoV-2 infection. 6 
An example is the effort to understand “hair loss”, and 
alopecia and COVID-19 tract. Androgens are involved 
in COVID-19 through a variety of pathways. Cellular 
coreceptor androgen-regulated TMPRSS2 protease is 
necessary for SARS-CoV-2 infection, as this enzyme 
primes the viral spike protein. 7 Given that androgens 
suppress the immune system, another connection 
is the androgen-driven immune modulation. Males 
predominate among adult COVID-19 patients, in 

fact. 8 Geographic COVID-19 distribution may be 
determined by genetic factors. 3-hydroxysteroid 
dehydrogenase-1, which is responsible for converting 
dehydroepiandrosterone into active and potent 
androgens, is encoded by the HSD3B1 gene’s 
adrenal-permissive phenotype. According to the 1000 
Genomes Project, the populations of Italy and Spain 
have the highest frequencies of the HSD3B1 allele. 9 

These differences may be responsible for “hairloss” 
being observed in some cases but not others. 10

Ohyama et al revelaed that “…using PubMed 
to conduct a narrative review on the prevalence, 
associated comorbidities, disease characteristics, 
and therapies for hair loss following SARS-CoV-2 
infection (HLASCI). 28 articles were found using two 
search strings. It should be noted that the majority 
of the literature found on COVID-19 sequelae 
mentioned the emergence or occurrence of hair loss. 
The onset or exacerbation of telogen effluvium (TE), 
anagen effluvium, androgenetic alopecia (AGA), 
and alopecia areata (AA) have all been reported as 
potential underlying mechanisms for HLASCI, which 
is thought to consist of a heterogeneous population. 
Acute TE is one of these and is thought to be the 
main contributor to HLASCI, with COVID-19 
therapy and TE improvement being important for 

Fig. 3. Inspection of scalp (left side)

29						            DAHUDER Medical Journal Volume 3 Issue 1 January 2023



DAHUDER M J 2023;3(1):26-31 				                  Heybeli and Gokdemir

HLASCI management. It has also been suggested that 
COVID-19 and AA exacerbation are related.”. 11

CONCLUSION
In conclusion, COVID-19 may be linked to CATE 

and other types of alopecia. Because COVID-19 hair 
loss typically begins a few months after infection, 
SARS-CoV2 may occasionally be incorrectly 
identified as the cause. Patients may experience 
excessive anxiety as a result of this misdiagnosis and 
may undergo unnecessary tests or treatments. It is 

important that the COVID-19 spectrum that affects 
the hair is clearly understood by physicians. 
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