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Abstract: Introduction: Brain MRI scans can pre-
dict neurodevelopmental outcomes in neonates treated 
with therapeutic hypothermia. It is a common clinical 
practice to perform brain MRI before discharge, but 
brain MRI scans performed at around four months of 
age have a better prognostic value for a long-term neu-
rological outcome in asphyxiated neonates.

Aim: To identify which of three selected clinical 
parameters (oral feeding ability, muscle tone, history 
of seizure) evaluated 10 days after therapeutic hypo-
thermia could predict the primary outcome of an ab-
normal brain MRI.

Methods: We reviewed the medical records of 
neonates ≥ 36 completed weeks of gestation consec-
utively treated with therapeutic hypothermia who 
underwent brain MRI. Clinical parameters on day 10 
after therapeutic hypothermia were correlated with 
brain MRI findings in the first 7-14 days of life. Logic 
regression analysis was performed using all three co-
variates of the clinical status, with an abnormal MRI as 
the primary outcome.

Results: Brain MRI was abnormal in 42 (51.85 
%) neonates with the following distribution of brain 
injury patterns: abnormal signal in the basal nuclei in 
6, an abnormal signal in the cortex in 16, an abnor-
mal signal both in the cortex and basal nuclei in 20 
neonates. Out of three analyzed clinical parameters, 
feeding difficulty (P < 0.001, OR 8.3, 95% CI 2.9 - 
28.9) and a history of seizures (P < 0.001, OR 11.95, 
95% CI 3 - 44.5) were significantly associated with an 
abnormal MRI.

Conclusion: Neonates who were capable of full 
oral feeding by day 10 after therapeutic hypothermia 
and had no history of seizures were unlikely to have an 

abnormal MRI. This may be used in selective planning 
of pre-discharge MRI in asphyxiated neonates.

Keywords: therapeutic hypothermia, clinical pa-
rameters, feeding difficulties, seizures, brain MRI.

INTRODUCTION
The neuronal injury after perinatal asphyxia is a 

process that lasts, rather than being an isolated, one-
time event (1). The primary cell injury is a direct con-
sequence of hypoxia and ischemia. During the prima-
ry injury the cerebral concentrations of energy-rich 
compounds, adenosine triphosphate, and phosphorus 
creatine are decreased, which causes cytotoxic edema 
and neuronal injury. The next stage is the reperfusion 
stage, where cellular edema subsides in approximately 
thirty minutes. Next comes the latent phase, in which 
oxidative cerebral energy metabolism is very close to 
normal and lasts around 6 hours after acute asphyx-
ia. After the latent phase, secondary injury develops 
with extracellular accumulation of excitatory amino 
acids, free radicals, and induction of apoptosis and 
inflammatory activity with a final breakdown of ox-
idative metabolism and neuronal death. Therapeutic 
hypothermia is a standard neuroprotective therapy in 
asphyxiated neonates (2). The therapeutic window for 
the implementation of hypothermia corresponds to the 
latent phase of hypoxic-ischemic brain injury (3).

The brain magnetic resonance imaging (MRI) 
findings after perinatal hypoxia have a predictive val-
ue for the neurodevelopmental outcome. The common 
clinical practice is to perform brain MRI before dis-
charge, but the studies of serial MRI findings follow-
ing therapeutic hypothermia showed that brain MRI 
findings at around four months of age have the highest 
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correlation with a long-term neurodevelopmental out-
come (4). Thus, in some cases, it might be better to 
prolong brain MRI to that age.

This study aimed to analyze a correlation between 
the clinical findings ten days after therapeutic hypo-
thermia and the brain MRI findings which might lead 
to identifying neonates who should have a brain MRI 
performed before discharge and neonates in whom it 
is better to postpone the brain MRI scan to be more in-
formative. This selective and targeted approach to the 
brain MRI evaluation of asphyxiated infants might be 
more useful.

MATERIAL AND METHODS

The medical records of 88 neonates ≥ 36 com-
pleted weeks of gestation consecutively treated with 
therapeutic hypothermia between December 2017 and 
December 2021 at Pediatric Clinic University Medi-
cal Center Sarajevo, Bosnia and Herzegovina were 
reviewed. Our research was conducted by the ethical 
standards of the Declaration of Helsinki and the ethical 
standards of the University Medical Center of Saraje-
vo, Bosnia and Herzegovina.

Both three selected clinical parameters (oral feed-
ing ability, muscle tone, history of seizure) and brain 
MRI scans were analyzed in 81 of the 88 neonates 
treated with therapeutic hypothermia. The medical re-
cords of the seven neonates who died were excluded. 
The therapeutic hypothermia for 72 h, initiated before 
6 h of life was performed according to Bristol Royal 
Hospital’s guidelines for therapeutic hypothermia in 
neonates. In all cases, prior to the initiation of thera-
peutic hypothermia parental consent was obtained.

All neonates underwent a brain MRI before dis-
charge. The brain MRI was performed using a 1,5-T 
magnet with T1- and T2- weighted imaging and the 
scans were interpreted by neuroradiologists. We used 
the categorization of the brain injury similar to the 
categorization described by Barkovich et al (6). This 

categorization is based on the recognition of two basic 
imaging patterns of hypoxic-ischemic brain injury, one 
in which the primary damage is to the basal nuclei and 
another in which the damage is primarily to the cor-
tex (6–9). Injuries to both basal nuclei and cortex were 
considered ‘severely abnormal’.

The three selected clinical parameters (oral feed-
ing ability, muscle tone, history of seizure) were eval-
uated 10 days after therapeutic hypothermia.

Data were analyzed by PASW Statistics 18. The 
clinical parameters between the groups were compared 
by Χ² test or t-test or Mann - Whitney test, as appro-
priate. The multivariate analysis was performed to de-
termine which of the selected clinical parameters could 
predict an abnormal or severely abnormal MRI scan. 
Two-sided P-values ≤ 0.05 were regarded as significant.

RESULTS

We analyzed an MRI scan and three selected clin-
ical parameters (oral feeding ability, muscle tone, his-
tory of seizure) in 81 neonates treated with therapeutic 
hypothermia. MRI scans were performed at median 
postnatal age of 9 days (range 6 to 24 and 50% IQR 
6 to 10). Ten days after completion of treatment with 
therapeutic hypothermia 45 neonates (55.55%) failed 
to achieve full oral feeding, 24 (29.63%) had a devia-
tion in muscle tone (hypotonia or hypertonia) and 53 
(65.43%) had a history of one or more seizures which 
required treatment with anticonvulsants. Brain MRI 
was abnormal in 42 (51.85%) neonates. 35 out of 45 
neonates with feeding difficulties, 20 out of 24 neo-
nates with a deviation in muscle tone, and 38 out of 
53 neonates who had clinical seizures by day 10 after 
completion of therapeutic hypothermia had an abnor-
mal MRI. Table 1. shows the predictive values of these 
three selected clinical findings evaluated for an abnor-
mal MRI.

The brain MRI findings for all 81 neonates were: 
normal scan in 35, an abnormal signal in the basal nu-

Table 1. Predictive value of three clinical parameters (oral feeding ability, deviation in muscle tone, 
history of clinical seizures) for abnormal brain MRI in 81 neonates treated with TH

Clinical parameter evaluated 10 days after TH Abnormal 
MRI scan

Sensitivity
(%)

Specificity
(%)

PPV
(%)

NPV
(%)

P-value
(OR,95%Cl)

Inability of oral feeding 
(n = 45) 35 81 72 75 72 < 0.001 

(8.3, 2.9 - 28.9)
Deviation in muscle tone (hypotonia/hypertonia) 
(n = 24) 20 48 87 83 55 0.004 

(3.9, 1.6 - 9.8)
Hystory of clinical seizure 
(n = 53) 38 90 55 69 80 < 0.001 

(11.9, 3 - 44.5)

Abbrevations: TH, therapeutic hypothermia; PPV, positive predictive value; NPV, negative predictive value, CI, confidence 
interval; OR odds ratio
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clei in 7, abnormal signal in the cortex in 16, abnormal 
signal both in the cortex and in the basal nuclei in 23 
neonates. MRI scans showing injury of both basal nu-
clei and cortex were considered ‘severely abnormal’.

Univariate analysis showed that all three selected 
clinical parameters evaluated 10 days after completion 
of therapeutic hypothermia were significantly associat-
ed with abnormal brain MRI scans the inability of oral 
feeding (P < 0.001, OR 10.2, 95% CI 3.4 – 25.7), de-
viation in muscle tone (P < 0.001, OR 8.9, 95% CI 2.5 
– 29.7) and a history of clinical seizures (P < 0.001, OR 
12.5, 95% CI 3.4 – 41.7). When we performed the mul-
tivariate analysis, only feeding difficulty (P < 0.001, 
OR 8.3, 95% CI 2.9 - 28.9) and a history of seizure (P < 
0.001, OR 11.95, 95% CI 3 - 44.5) was linked with an 
increased risk of abnormal brain MRI findings.

Out of 23 neonates with ‘severely abnormal’ MRI, 
20 neonates had difficulties with oral feeding, and 22 
had a history of seizures. When we repeated multivar-
iate regression analysis with all three clinical parame-
ters for the outcome of ‘severely abnormal’ brain MRI, 
feeding difficulty and a history of seizures were again 
associated with the outcome, with negative predictive 
values of 92% and 95%, respectively (Table 2).

DISCUSSION
Currently, there are several clinical scoring sys-

tems in the early neonatal period proposed for the 
prediction of neurological outcomes after therapeutic 
hypothermia (10, 11). Many of these tests incorporate 
feeding ability and history of seizures, which appear 
to be significant predictors of neurodevelopmental out-
comes following perinatal asphyxia (12, 13). The clin-
ical assessment immediately after the therapeutic hy-
pothermia treatment may result in false prediction due 
to the postponed removal of medication or impaired 
neuronal activity because of a briefly preceding hypox-
ic-ischemic incident and delaying clinical examination 
is more informative (14). Our study suggests that defer-
ring clinical evaluation until ten days after therapeutic 
hypothermia completion provides significant prognos-
tic information on neurodevelopmental outcomes.

The brain MRI scans after therapeutic hypother-
mia assure that there is no other pathology (e.g. hem-

orrhage, ischemia, congenital anomalies,…) and have 
a prognostic value. Early MRI abnormalities may not 
represent the final pathology, but the injury that is still 
evolving and studies show that delaying brain MRI 
scans to 4 months of age has the highest correlation 
with a long-term neurodevelopmental outcome (4). In 
our study, the negative predictive values of oral feed-
ing ability and a history of seizures ten days after the 
completion of therapeutic hypothermia for prediction 
of ‘severely abnormal’ MRI were 92% and 95%. re-
spectively. This signifies that neonates who attain oral 
feeding and have no history of seizures are unlikely to 
have severe changes on brain MRI. According to our 
results, brain MRI scans before discharge in such cases 
are not necessary and can be postponed to a period of 
life when MRI scans are more informative regarding 
the long-term neurodevelopmental outcome.

In conclusion, oral feeding ability and history of 
clinical seizures 10 days after completion of therapeu-
tic hypothermia may be used for a selective and tar-
geted approach to the brain MRI evaluation of the as-
phyxiated neonates. This approach may be more useful 
since delayed brain MRI scans are more informative in 
terms of long-term neurodevelopmental outcomes.

Abbreviations
MRI — magnetic resonance imaging
CI — confidence interval
NPV — negative predictive value
OR — odds ratio 
PPV — positive predictive value
TH — therapeutic hypothermia;
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Table 2. Significance of clinical parameters for prediction of ‘severely abnormal’ brain MRI

Clinical parameter Sensitivity (%) Specificity (%) PPV (%) NPV (%) P-value 
(QR, 95%CI)

Inability of oral feeding 83 54 38 92 0.013 
5.5,1.3-21.5

Hystory of clinical seizure 92 36 39 95 0.032 
9.5,1.2-78.5

Abbrevations: PPV, positive predictive value; NPV, negative predictive value, CI, confidence interval; OR odds ratio
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Uvod: Nalaz MRI mozga ima prediktivnu vred-
nost za neurorazvojni ishod kod novorođenčadi leče-
nih terapijskom hipotermijom. Uobičajena klinička 
praksa je da se uradi MRI mozga pre otpusta, ali MRI 
mozga u dobi od oko 4 meseca života ima bolju pro-
gnostičku vrednost za dugoročni neurološki ishod kod 
novorođenčadi sa asfiksijom.

Cilj: Identifikovati koji od odabranih kliničkih 
parametara (sposobnost oralnog hranjenja, mišićni to-
nus, konvulzije) procenjeni 10 dana nakon terapijske 
hipotemije mogu predvideti primarni ishod abnormal-
nog MRI mozga.

Metode: Pregledali smo medicinsku dokumenta-
ciju novorođenčadi ≥ 36 navršenih sedmica gestacije 
koja su uzastopno lečena terapijskom hipotermijom 
i bila podvrgnuta MRI mozga. Klinički parametri 10 
dana nakon terapijske hipotermije bili su u korelaciji 
sa nalazima MRI mozga učinjenim u prvih 7-14 dana 
života. Urađena je logička regresiona analiza korište-
njem sve tri kovarijante kliničkog statusa, sa abnor-
malnim MRI nalazom kao primarnim ishodom.

Rezultati: MRI mozga je bio abnormalan kod 42 
(51,85%) novorođenčadi sa sledećom distribucijom 
obrazaca oštećenja mozga: abnormalni signal u bazal-
nim jedrima kod 6, abnormalni signal u korteksu kod 
16, abnormalni signal i u korteksu i bazalnim jedrima 
kod 20 novorođenčadi. Od tri analizirana klinička pa-
rametra, samo poteškoće pri hranjenju (P < 0,001, OR 
8,3, 95% CI 2,9 - 28,9) i konvulzije (P < 0,001, OR 
11,95, 95% CI 3 - 44,5) su bili značajno povezani sa 
abnormalnim MRI nalazom.

Zaključak: Novorođenčad koja su bila sposobna 
za potpuno oralno hranjenje do 10. dana života nakon 
terapijske hipotermije i nisu imala konvulzije, imala 
su malu verovatnost da će imati abnormalni nalaz MRI 
mozga. Ovo se može koristiti u selektivnom planiranju 
MRI mozga pre otpusta kod asfiksiranih novorođen-
čadi.

Ključne reči: terapijska hipotermija, klinički pa-
rametri, poteškoće pri hranjenju, napadi, magnetna re-
zonanca mozga.

Sažetak
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Abstract: Introduction: Turkey has adopted out-
patient treatment of COVID-19 since the beginning of 
the pandemic. In the outpatient treatment of COVID-19 
in Turkey, only hydroxychloroquine was initially used, 
favipiravir was added to the treatment, and finally, hy-
droxychloroquine was removed from the treatment and 
only favipiravir was used. Our study aims to examine 
the adherence to the recommended treatment of people 
diagnosed with COVID-19 who have received outpa-
tient treatment without hospitalization and their atti-
tudes and declared behaviors towards using the med-
ications they were given free of charge.

Methods: This follow-up study was conducted be-
tween February 15, 2021, and May 15, 2021, by tele-
phone survey method in the Lüleburgaz District of Kırk-
lareli City. The study participants were 4368 people who 
were diagnosed with COVID-19 with a positive PCR test 
in Lüleburgaz District between February 15 and May 15, 
2021, and were given hydroxychloroquine and/or favip-
iravir drugs for home use after being deemed suitable for 
outpatient treatment according to the guidelines of the 
Republic of Turkey Ministry of Health.

Results: 88.1% (n = 3849) of the survey respon-
dents reported using the given medications regularly, 
while 11.9% (n = 519) did not use them regularly. The 
most important socio demographic factor affecting the 
regular use was age, and the patient-centered factor 
was the sense of trust. Conclusion: In the fight against 
COVID-19, measures to increase the sense of trust of 
patients who are expected to adhere to the treatments 
should be considered a priority.

Keywords: COVID-19, Favipiravir, Hydroxychlo-
rochine, Medication Adherence, Outpatient Therapy.

INTRODUCTION
Since the World Health Organization (WHO) de-

clared COVID-19 a pandemic on March 11, 2020, the 

disease has remained on the world’s number one health 
agenda. On the same day as the WHO pandemic decla-
ration, the first case of COVID-19 in Turkey was offi-
cially announced (1). The first case initiated discussions 
about the treatment of people diagnosed with COVID-19 
because, as of the date of the first case in Turkey, there 
is no proven and approved treatment agent for the treat-
ment of Covid-19 (2). Since then, COVID-19 treatment 
recommendations have been published by the Republic 
of Turkey Ministry of Health. These recommendations 
can be examined in two groups of hospitalized patients 
and for follow-up at home (outpatient treatment) (3). In 
the first published guidelines for outpatient treatment, 
only hydroxychloroquine was recommended, favipira-
vir was added to the treatment with the phrase “and/or”, 
and finally hydroxychloroquine was removed from the 
treatment guidelines and only favipiravir was recom-
mended for outpatient treatments (4). This study aims 
to examine the adherence to the recommended treat-
ment of people diagnosed with COVID-19 who have 
received outpatient treatment without hospitalization 
and their attitudes and declared behaviors towards using 
the given medications free of charge.

The Republic of Turkey Ministry 
of Health Treatment Recommendations  
for Outpatient COVID-19 Patients

In the first guidance published by the Republic of 
Turkey Ministry of Health on March 23, 2020, it was 
recommended that patients with the following char-
acteristics be hospitalized and monitored for possible 
severe disease and complications (3):

• Those over 50 years old
• Those with underlying diseases (cardiovascular 

diseases, immunosuppressive conditions, especially 
DM, HT, cancer, chronic lung diseases),
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• Those with heavy pneumonia criteria (confusion 
or tachycardia (> 125/min) or respiratory distress or 
tachypnea (> 30/min) or hypotension < 90/60 mmHg 
or SpO2 < 92% or extensive bilateral lung involve-
ment in chest scans),

• Sepsis, septic shock,
• Those who develop cardiomyopathy, arrhyth-

mia, or acute kidney damage,
• Those with poor prognostic criteria in the blood 

tests taken in the application (Blood lymphocyte count 
< 800/µl or CRP > 40 mg/l or ferritin > 500ng/ml or 
D-Dimer > 1000 ng/ml etc.) Reports showed that pa-
tients without these symptoms could be identified as 
asymptomatic definitive cases or symptomatic (un-
complicated or with mild pneumonia) possible/defini-
tive cases, and they could use hydroxychloroquine 200 
mg tablets twice a day for five days without hospital-
ization if the physician-approved (3).

The treatment guidelines published by the Re-
public of Turkey Ministry of Health have changed 
dynamically during the pandemic and were changed 
frequently according to the recommendations of the 
science council established by the ministry (5). For 
the use of hydroxychloroquine in the guide published 
on April 12, 2020, it is mentioned: “The available sci-
entific data are asymptomatic and do not strongly sup-
port the start of hydroxychloroquine for individuals 
who have tested positive for COVID-19 PCR. How-
ever, based on general information that early start 
of medications is more effective, hydroxychloroquine 
can be started if the physician evaluating the patient 
approves and on the condition of being careful about 
side effects” (4). In the guideline published on July 
31, 2020, favipiravir was added to the treatment of 
outpatient patients with the phrase “and/or”, to load 2 
x 1600 mg (8 tablets of 200 mg) on the first day and 
then 2 x 600 mg (3 tablets of 200 mg) for the four 
following days (4, 5, 6).

The Republic of Turkey Ministry of Health’s rec-
ommendation for outpatient treatment continued for 
some time as hydroxychloroquine and/or favipiravir. 
In the “COVID-19 Adult Patient Treatment” guideline 
updated on May 7, 2021, the Ministry removed the 
recommendation of hydroxychloroquine for patients 
with asymptomatic, uncomplicated, or mild-moderate 
pneumonia treated on an outpatient basis but recom-
mended the use of favipiravir only with the dose table 
mentioned earlier (4).

All inpatient and outpatient treatments within the 
scope of COVID-19 in Turkey are ruled to be free by 
a presidential decree issued on April 14, 2020. In this 
context, free hydroxychloroquine and/or favipiravir 
drugs have been delivered to the patients’ residences 
for free (7).

Treatment Adherence

The adherence of patients to regulated treatments 
has been discussed for many years. At a meeting of 
the World Health Organization in 2001, the concept 
of treatment adherence was defined as “the extent to 
which the patient follows the medical instructions” 
(8). According to this definition, patients are perceived 
as people who are instructed by health care providers 
and who must follow these instructions. However, in 
the modern treatment approach, it is envisaged that 
health care providers will inform the patients, offer 
alternative methods of treatment and leave the choice 
to the patient. In other words, there should be coop-
eration between the service providers and the service 
receivers regarding the nature of the health service to 
be provided (9). In this context, the concept of treat-
ment adherence has been redefined, and the definition 
of “the extent to which a person’s behavior – taking 
medication, following a diet, and/or executing lifestyle 
changes, corresponds with agreed recommendations 
from a health care provider” has been adopted (10). 
Patients’ adherence to regulated treatment is one of the 
most crucial factors affecting treatment success. Low 
treatment adherence increases morbidity and mortality 
rates and therefore creates a great additional cost for 
health systems. Numerous studies prove the negative 
consequences of low treatment adherence for chronic 
diseases such as asthma, diabetes, and cardiovascular 
disorders, as well as infectious diseases such as HIV 
and tuberculosis (11).

MATERIAL AND METHODS 

Study Design 

This follow-up study was conducted between 
February 15, 2021, and May 15, 2021, by telephone 
survey method in the Lüleburgaz District of Kırklare-
li City. Kırklareli is a city of approximately 360.000 
residents in northwest Turkey. Approximately 42% 
of the total population of Kırklareli lives in Lülebur-
gaz, the largest district of the city. There are a total 
of five hospitals in Lüleburgaz, one public and four 
private. Primary health services are provided by 48 
family physicians working in 16 family health centers, 
in addition to a healthy life center affiliated with the 
District Health Directorate. There are also private phy-
sician and dentist offices, as well as medical centers 
in the district. In addition, five ambulance stations for 
emergency medical services are available.

Target Population and Sampling
The target population of the study consists of 

5322 people who were diagnosed with COVID-19 
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by testing positive for PCR in Lüleburgaz District be-
tween February 15 and May 15, 2021, and who were 
given hydroxychloroquine and/or favipiravir drugs for 
use at home, deemed suitable for outpatient treatment 
according to the guidelines of the Republic of Turkey 
Ministry of Health. In our study, there was no sam-
pling, and the aim was to reach all patients who started 
outpatient medication. People who were called twice 
on two different days after their drug use ended but 
could not be contacted by phone or who refused to par-
ticipate in the study were excluded from the scope of 
the study. 4368 people who could be reached by phone 
agreed to participate in the study (N = 4368). The par-
ticipation rate of the study is 82.1%.

Data Collection

The telephone survey method was applied in 
the collection of data. A two-stage questionnaire de-
veloped by researchers consisting of questions about 
demographic information and disease processes was 
applied to the people who agreed to participate in the 
study. In the demographics section, age, gender, mari-
tal status, number of children, education status, occu-
pation, health insurance, and economic status are in-
cluded. We asked participants about the drugs given to 
use in relation to disease processes, whether they used 
the given drugs regularly, the factors affecting their 
regular use of their medications, whether the drugs 
had side effects, and the factors that affected their de-
cisions if they did not use their medications regularly, 
and their recent status.

Ethical Consideration

For the study, permissions were obtained from 
the Ethics Committee of The Institute of Health Sci-
ences of Kırklareli University dated 15. 02. 2021 and 
numbered 2021/9 and from the Research Applications 
Review and Evaluation Commission of the Kırklareli 
Provincial Health Directorate dated 05. 04. 2021 and 
numbered 2021/6.

Statistical Analysis

SPSS 22 (Statistical Program for Social Sciences) 
software was used in the analysis of the data. Descrip-
tive statistics are presented as numbers, percentages, 
standard deviations, and averages. The distribution of 
data was verified by Kolmogorov Smirnov and Shap-
iro Wilk Tests. Chi-square and binary logistic regres-
sion modeling were used in the analysis of the data 
that were not normally distributed. The suitability and 
efficiency of the model were evaluated by the Hosmer 
and Lemeshow test.

RESULTS 

The average age of the respondents was 42.7 ± 
14.9 (min 18, max 102), with an average age of 43.2 
± 15.3 (min 18, max 102) for women and 42.2 ± 14.4 
(min 18, max 92) for men. It is seen that 1.1% (n = 
50) of the respondents were treated only with hydroxy-
chloroquine, 59.4% (n = 2596) only with favipiravir, 
and 39.4% with a combination of hydroxychloroquine 
and favipiravir. 88.1% (n = 3849) of the respondents 
reported that they used the given medications regu-
larly, while 11.9% (n = 519) reported not using them 
regularly. The distribution of the medications given to 
the respondents for use and their status of use is seen 
in Table 1.

The three most common responses of the respon-
dents who reported regular use of the medications 
when asked about the factors affecting their regular 
use were detected as “because I trusted the medical 
team that came home” with 49.7% (n=2170), “because 
the Ministry of Health recommends so” with 19.8% 
(n=865) and “because of having symptoms of the dis-
ease” with 10.3% (n = 449). When respondents who 
reported not regularly taking the medications they 
were given (n = 519) “what they meant by not tak-
ing them regularly”, the three most common responses 
were “given one drug, I never used it” with 37.2% (n = 
193), “I was given two drugs, I never used both” with 
16.0% (n = 83) and “given one drug, I started using it, 

Table 1. Distribution of the medications given to the respondents for use and their status of use

Status of use

Recommended Medications
(Only) 

Hydroxychloroquine 
n (%)

(Only) 
Favipiravir 

n (%)

Hydroxychloroquine 
+ Favipiravir 

n (%)

Total 
n (%)

Used all the medications as recommended 33 (0.8) 2354 (53.9) 1461 (33.5) 3848 (88.1)
Didn’t use the Hydroxychloroquine 17 (0.4) 0 (0.0) 113 (2.6) 130 (3.0)
Didn’t use the Favipiravir 0 (0.0) 242 (5.5) 9 (0.2) 251 (5.7)
Didn’t use both Hydroxychloroquine and Favipiravir 0 (0.0) 0 (0.0) 138 (3.2) 138 (3.2)
Total 50 (1.1) 2596 (59.4) 1722 (39.4) 4368 (100.0)
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Table 2. Comparison of some sociodemographic characteristics of the respondents 
with the regular use of medications for outpatient treatment of COVID-19

Sociodemographic characteristics
Were the medications used regularly?

Yes 
n (%)

No 
n (%)

Total 
n (%)

Gender
Female 
Male

1902 (43.5) 
1947 (44.6)

277 (6.3) 
242 (5.5)

2179 (49.9) 
2189 (50.1)

Age by group average (Average age of the group = 42.7)
Younger 
Older

1881 (43.1) 
1968 (45.1)

341 (7.8) 
178 (4.1)

2222 (50.9) 
2146 (49.1)

Marital status
Single 
Married 
Widow / Divorced

745 (17.1) 
2898 (66.3) 
206 (4.7)

154 (3.5) 
336 (7.7) 
29 (0.7)

899 (20.6) 
3234 (74.0) 
235 (5.4)

Children
None 
1 child 
2 children 
3 or more

944 (21.6) 
815 (18.7) 
1525 (34.9) 
565 (12.9)

181 (4.1) 
118 (2.7) 
151 (3.5) 
69 (1.6)

1125 (25.8) 
933 (21.4) 
1676 (38.4) 
634 (14.5)

Education
Below high school degree 
High school degree 
Above high school degree

1794 (41.1) 
1142 (26.1) 
913 (20.9)

172 (3.9) 
180 (4.1) 
167 (3.8)

1966 (45.0) 
1322 (30.3) 
1080 (24.7)

Total 3849 (88.1) 519 (11.9) 4368 (100.0)

Table 3. Comparison of some socioeconomic characteristics of the respondents 
with the regular use of medications for outpatient treatment of COVID-19

Socioeconomic characteristics
Were the medications used regularly?

Yes 
n (%)

No 
n (%)

Total 
n (%)

Income generating job
Yes 
No

2249 (51.5) 
1600 (36.6)

339 (7.8) 
180 (4.1)

2588 (59.2) 
1780 (40.8)

Health insurance
No 
General health insurance (for unemployed 
citizens without social security) 
Other*

483 (11.1) 
 

446 (10.2) 
2920 (66.8)

55 (1.3) 
 

62 (1.4) 
402 (9.2)

538 (12.3) 
 

508 (11.6) 
3322 (76.1)

Monthly income
None 
Below the national min. wage 
National min. wage 
Above the national min. wage

606 (13.9) 
256 (5.9) 
917 (21.0) 
2070 (47.4)

109 (2.5) 
22 (0.5) 
119 (2.7) 
269 (6.2)

715 (16.4) 
278 (6.4) 

1036 (23.7) 
2339 (53.5)

Perceived economic status
Very bad / bad 
Middle 
Good / very good

458 (10.5) 
2872 (65.8) 
519 (11.9)

67 (1.5) 
376 (8.6) 
76 (1.7)

525 (12.0) 
3248 (74.4) 
595 (13.6)

Total 3849 (88.1) 519 (11.9) 4368 (100.0)

* Social security, private health insurance, etc.
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but I quit” with 14.5% (n = 75). When respondents 
who reported not taking the medications regularly 
were asked about the factors that affected their lack 
of regular use of their medications, the three most 
common responses were mild symptoms with 50.9% 
(n = 264), distrust of medications with 17.5% (n = 
91) and side effects of medications with 16.4% (n = 
85). The three most common side effects reported by 
those who reported quitting the medications due to 
side effects were nausea and vomiting 34.1% (n = 

29), palpitations with 17.6% (n = 15), and abdominal 
pain 16.5% (n = 14).

A comparison of some sociodemographic char-
acteristics of the respondents with the regular use of 
medications for outpatient treatment of COVID-19 is 
seen in Table 2.

A comparison of some socioeconomic character-
istics of the respondents with the regular use of medi-
cations for outpatient treatment of COVID-19 is seen 
in Table 3.

Table 4. Association between the respondents’ use of given medications 
and some sociodemographic and socioeconomic characteristics

B S.E. Wald Sig. Exp(B)
95% C.I. for EXP(B)
Lower Upper

Gender
Female / Male 0.155 0.100 2.436 0.119 1.168 0.961 1.420
Age
Respondent’s age -0.022 0.005 16.527 < 0.001 0.978 0.968 0.989
Marital status
Single 
Married 
Other (Widow, divorced)

 
-0.289 
-0.507

 
0.298 
0.222

6.367 
0.940 

50.221

0.041 
0.332 
0.022

 
0.749 
0.602

 
0.418 
0.390

 
1.343 
0.930

Children
None 
1 child 
2 children 
3 or more

 
-0.541 
-0.325 
-0.431

 
0.246 
0.183 
0.161

8.140 
4.838 
3.149 
7.130

0.043 
0.028 
0.076 
0.008

 
0.582 
0.723 
0.650

 
0.359 
0.505 
0.474

 
0.943 
1.035 
0.892

Education
Below high school degree 
High school degree 
Above high school degree

 
-0.378 
-0.043

 
0.146 
0.123

8.392 
6.752 
0.120

0.015 
0.009 
0.728

 
0.685 
0.958

 
0.515 
0.753

 
0.911 
1.219

Income generating job
Yes / No 0.091 0.121 0.564 0.453 1.095 0.864 1.388
Health insurance
None 
General health insurance 
(for unemployed citizens without social security) 
Other*

 
 

-0.203 
-0.011

 
 

0.154 
0.148

1.760 
 

1.750 
0.005

0.415 
 

0.186 
0.943

 
 

0.816 
0.990

 
 

0.604 
0.741

 
 

1.103 
1.321

Monthly income
None 
Below the national min. wage 
National min. wage 
Above the national min. wage

 
0.211 
-0.217 
0.085

 
0.149 
0.255 
0.130

3.821 
20.009 
0.728 
0.431

0.281 
0.156 
0.393 
0.512

 
1.235 
0.805 
1.089

 
0.922 
0.489 
0.844

 
1.654 
1.325 
1.404

Perceived economic status
Very bad / bad 
Middle 
Good / very good

 
0.023 
-0.087

 
0.212 
0.146

0.822 
0.012 
0.356

0.663 
0.913 
0.550

 
1.023 
0.917

 
0.676 
0.689

 
1.549 
1.219

Constant -0.232 0.453 0.262 0.608 0.793

* Social security, private health insurance, etc.
Hosmer and Lemeshow Test: 8.312; p > 0,05



22 Porsuk Onder Ahmet, Cerit Cigdem 

Some sociodemographic and socioeconomic fac-
tors that are thought to affect the regular use of the 
given medications by the respondents were analyzed 
by the binary logistic regression method. The results 
of the binary logistic regression analysis are shown in 
Table 4.

When respondents were asked about their current 
health status as of the moment the survey was con-
ducted, 86.7% (n = 3786) reported that they had fully 
recovered, while 13.3% (n = 582) still had some com-
plaints. The usual complaints reported to be ongoing, 
weakness and loss of appetite with 5.2% (n = 228), 
cough with 2.5% (n = 111), general muscle and joint 
pain with 2.2% (n = 96), shortness of breath with 1.6% 
(n = 72) and loss of smell and taste with 1.2% (n = 
53) were detected. The comparison of the respondents’ 
regular use of the given medications with the ending of 
their complaints due to COVID-19 is seen in Table 5.

DISCUSSION 

Discussions are still ongoing about the outpa-
tient treatment of the COVID-19 pandemic that has 
affected the world. Various medications have been 
tried alone or in combinations in different countries, 
and numerous publications have been issued (12, 13). 
Several medications have even been tried to be used 
for pre-exposure prophylaxis against COVID-19 (14). 
Although Turkey has not supported the use of medica-
tions for pre-exposure prophylaxis since the beginning 
of the pandemic, it is a country that has adopted the 
outpatient treatment of COVID-19. In the outpatient 
treatment of COVID-19 in Turkey, only hydroxy-
chloroquine was initially used, favipiravir was added 
to the treatment and finally, hydroxychloroquine was 
removed from the treatment and only favipiravir was 
used in the outpatient treatment (4). Naturally, the first 
question that comes to mind here is to what extent the 
patients who are prescribed outpatient treatment ad-
here to the treatments arranged for them. Many studies 
have been conducted to examine the factors affecting 
patients’ adherence to treatments related to various 
diseases. In a systematic review examining these stud-

ies, factors affecting treatment compliance are catego-
rized as “patient-centered factors”, “therapy-related 
factors”, “social and economic factors”, “healthcare 
system factors”, and “disease factors” (15). Our study 
observed that among the patient-centered factors such 
as demographic, psychosocial, and economic charac-
teristics, age is the most affecting factor for the treat-
ment adherence, and the treatment adherence increases 
as the age of the patients increases. Again, the fact that 
the patient is educated at least at the high school level 
increases the treatment adherence compared to being 
less educated.

One of the crucial discussions in the outpatient 
treatment of COVID-19 is how to decide which pa-
tient will take outpatient treatment and which patient 
will be hospitalized. Some studies envisage supporting 
the decision to be made in this regard with laboratory 
examinations (16). However, no laboratory examina-
tion was suggested in the guidelines of the Republic 
of Turkey Ministry of Health to make this decision, 
and the decision-making was left to the initiative of 
the physicians working in the field, provided that they 
complied with the algorithms in the guidelines (4). 
Some studies report that it is important for the patient 
to have confidence in the physician and accept and 
adhere to the treatment (17). When respondents of our 
study survey were asked about the factors affecting 
their regular use of their medications, the most com-
mon response was “because I trust the medical team 
that comes home”. Of course, it is not enough that pa-
tients have confidence only in the physician, but also 
that they have confidence in the recommended treat-
ment methods and medications. As in many countries 
of the world, research on the effectiveness and reli-
ability of medications was carried out also in Turkey 
(18, 19, 20). The results have been discussed not on-
ly within the academic community but by the whole 
society, especially through social media platforms 
(21). The wariness of medications was the second 
most common cause of the respondents reporting that 
they did not use the medications regularly, while two 
of the most important reasons for regular use of the 
medications reported by respondents was their trust 

Table 5. Comparison of the respondents’ regular use of the given medications  
with the ending of their complaints due to COVID-19

Were the medications 
used regularly?

Current health status
Fully 

recovered
Still have some 

complaints Total p*

Yes 
No 
Total

3331 (76.3) 
455 (10.4) 
3786 (86.7)

518 (11.9) 
64 (1.5) 

582 (13.3)

3849 (88.1) 
519 (11.9) 

4368 (100.0)

 
0.478 

* Chi-square test was used.
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in the healthcare team visiting them at home and the 
recommendation of the Ministry of Health. In light of 
these findings, it has been confirmed once again that 
psychosocial factors, one of the patient-centered fac-
tors are effective in the regular use or non-use of the 
medications, and that the sense of trust in the society 
is one of the most important factors affecting adher-
ence to the treatment given.

The third most common reason of the respondents 
who reported that they did not regularly use the medi-
cations was the “side effects of the medications”, one 
of the treatment-related factors included taste, method 
of application, duration, and complexity of the treat-
ment and side effects. Studies have been carried out in 
the past years to examine factors affecting compliance 
with medications used for various diseases, and the 
results are that side effects are one of the most nega-
tively affecting causes of therapy compliance (22, 23). 
Therefore, when setting strategies in cases that require 
widespread medication use such as outpatient treat-
ment of COVID-19, it is once again understood that 
the side effects of medications should be taken into 
account.

In our study, the effect of the social and economic 
factors such as patient income and cost of the medica-
tion on the treatment adherence has not been observed, 
and such an effect was not expected anyway. Because, 
as previously emphasized, all outpatient medications 
are provided free of charge by the healthcare system 
and delivered to the residences of patients by medi-
cal teams. Similarly, since all patients diagnosed with 
COVID-19 who decided to take an outpatient treat-
ment at their residences are served where they are 
without long waiting periods, as expected, no negative 
feedback was received on the healthcare system-relat-
ed factors.

Disease-related factors such as disease symptoms 
and the severity of the disease were found to affect 
the regular use or non-use of the medications. Respon-
dents who reported using the medications regularly 
indicated that there were signs of the disease in the 
third place as the reason for their regular use, where-
as the participants who reported that they did not use 
the medications regularly indicated that the symptoms 
of the disease were mild, causing their behavior most 
often. A Danish study reported that physicians had a 
significant impact on patient adherence (24). There-
fore, it is thought that by extending the time that phy-
sicians can allocate to patients as much as possible and 
taking measures to increase patient-physician commu-
nication, patients can be made more conscious about 
using medications according to recommendations, not 
symptoms, and thus the treatment adherence can be 
increased.

Many studies examining the efficiency of hy-
droxychloroquine and/or favipiravir treatment have 
been conducted and it has been reported that these 
medications can be used effectively in the treatment of 
COVID-19 (25, 26, 27). In our study, no statistically 
significant difference between the regular use of the 
given medications by the respondents and the ending 
of their complaints due to COVID-19 was detected. 
Since our study is based on the statements of the re-
spondents, in other words, since the current conditions 
of the respondents were not determined by medical 
consultations and examinations, it is thought that this 
finding cannot be used to interpret the effectiveness of 
the medications.

Our study was carried out based on the statements 
of people who have been diagnosed with COVID-19 
and who have been called by phone. It is not known 
whether those who refused to participate in the study 
used the medications given to them or not or how their 
final health conditions are. This is the crucial limita-
tion of our research.

CONCLUSION

In our study, we determined that age is the most 
critical sociodemographic factor affecting the use of 
free medications by patients taking outpatient treat-
ment after receiving a COVID-19 diagnosis and psy-
chosocial factors are the most important determinants 
that positively or negatively affect the treatment adher-
ence. It has been concluded that these factors should be 
taken into account in the planning for future measures 
against the disease. Measures to increase patients’ trust 
expected to adhere to the treatments should be a pri-
ority.
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Uvod: Turska je usvojila ambulantno lečenje KO-
VID-19 od početka pandemije. U ambulantnom leče-
nju KOVID-19 u Turskoj, prvobitno je korišćen samo 
hidroksihlorokin, tretmanu je onda dodat favipiravir, a 
na kraju, hidroksihlorokin je uklonjen iz lečenja i ko-
rišćen je samo favipiravir. Naša studija ima za cilj da 
ispita koliko su se osobe sa dijagnozom KOVID-19 
koji su bili na ambulantnom lečenju bez hospitalizaci-
je pridržavali preporučenog tretmana i njihove stavo-
ve i ponašanje prema korišćenju lekova koje su dobili 
besplatno.

Metode: Ova studija praćenja sprovedena je iz-
među 15. 2. 2021. i 15. 5. 2021. metodom telefonskog 
istraživanja u okrugu Luleburgaz, grada Kirklareli.

Učesnici studije su 4368 pacijenta kojima je di-
jagnostikovan KOVID-19 pozitivnim PCR testom 

u okrugu Luleburgaz između 15. februara i 15. maja 
2021. godine, kojima su izdati lekovi hidroksihlorokin 
i/ili favipiravir za kućnu upotrebu nakon što su smatra-
ni pogodnim za ambulantno lečenje prema smernica-
ma Ministarstva zdravlja Republike Turske.

Rezultati: 88,1% (n = 3849) ispitanika navodi da 
redovno koristi date lekove, dok ih 11,9% (n = 519) ne 
koristi redovno. Najvažniji socio-demografski faktor 
koji je uticao na redovnu upotrebu bila je starost, a fak-
tor usredsređen na pacijenta bio je osećaj poverenja.

Zaključak: U borbi protiv KOVID-19, mere za 
povećanje osećaja poverenja pacijenata od kojih se 
očekuje da se pridržavaju lečenja treba da budu pri-
oritet.

Ključne reči: KOVID-19, Favipiravir, hidroksi-
hlorokin, pridržavanje lekova, ambulantna terapija.
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Abstract: Introduction: Burns, depending on the 
degree of severity, induce a significant pathophysio-
logical response in the body. The complement system 
participates in the body›s defenses as well as in im-
mune responses after burn-induced trauma.

Objectives: The main objective of the study was 
to examine how burn severity affects serum C3 and 
serum C4 complement values; whether burn severity 
correlates with serum C3 and C4 complement, and 
establish the predictive value of the serum C3 com-
plement and serum C4 complement for assessing the 
severity of the burn.

 Patients and methods: According to the degree 
of TBSA, patients were classified into three groups: 
group with %TBSA < 15% (30 patients), group with 
%TBSA > 15%-25% (30 patients), and group with 
%TBSA > 25% to 40% (30 patients). According to the 
depth of burns, patients were classified into two groups 
partial-thickness burns (39 patients) and full-thickness 
burns (51 patients). We followed laboratory parame-
ters: value serum C3 complement and serum C4 com-
plement on the first and seventh day after burn trauma.

Results: Serum C3 complement was significantly 
lower in patients with %TBSA > 25%-40% and in the 
group with %TBSA > 15%-25% compared to patients 
with %TBSA < 15% on the first and seventh day after 
burn trauma. Serum C3 complement was significantly 
lower in patients with %TBSA > 15%-25% compared 
to patients with %TBSA < 15% on day one and day 
seven after burn trauma. Serum complement C4 was 
not significantly different between burn groups on the 
first and seventh day. Full-thickness burns have sig-
nificantly lower levels of serum complement C3, com-
pared to partial-thickness burns, on the 1st and 7th day. 
Full-thickness burns result in a decrease in serum C4 
complement compared to partial-thickness burns on 

the 7th day after burn trauma, but this decrease is not 
significant. On the 1st day after burn trauma, we found 
a negative correlation between %TBSA with serum C3 
complement. Serum C4 complement was not correlat-
ed with %TBSA on the day 1st.

Conclusions: %TBSA and depth of burn result 
in a significant decrease in serum C3 complement but 
not serum C4 complement. There is a negative correla-
tion of %TBSA and C3 complement but not serum C4 
complement on the 1st day after burn trauma. Serum 
C3 complement is a significant predictor of burn se-
verity. The predictory significance of the C4 comple-
ment is not statistically significant.

Keywords: burns, %TBSA, depth of burns, serum 
C3 complement, serum C4 complement, predictory 
significance.

INTRODUCTION

In the daily clinical practice of treating burnt pa-
tients, it is crucial to accurately assess the severity of 
the burn based on exact laboratory parameters. One of 
these parameters is the level of serum complement.

The complement system participates in the body’s 
defenses as well as in immune responses after burn-in-
duced trauma. Complement activation can result in op-
sonization, then activation of leukocytes, which have 
receptors for complement components, and finally ly-
sis of the target cell, e.g. burn-damaged tissue cells. 
Serum C3 complement is involved in the process of 
complex formation and apoptosis as well as the de-
fense against microorganisms, and thus in the creation 
of a desirable immune response. These components 
of complements are involved in the defense against 
microorganisms and the process of creating immune 
complexes and apoptosis.
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RESEARCH OBJECTIVES

The objectives of the study are to examine how 
different degrees of %TBSA (Total Body Surface Ar-
ea) and depth of burns affect serum C3 and serum C4 
complement; to monitor the dynamics of these param-
eters in the 1st and 7th days after burns and monitor how 
serum C3 and serum C4 component of complement 
correlate with %TBSA. The objectives of the study are 
to determine the predictor significance of serum C3 
and serum C4 components for assessing the severity 
of the burn.

PATIENTS AND METHODS

The study is a prospective clinical study of pa-
tients with burns conducted at the Clinic for Recon-
structive and Plastic Surgery of the University Medical 
Center (UCC) in Sarajevo.

 The study included 90 patients with varying 
degrees of severity of thermal trauma, aged 18 to 65 
years, of both sexes, with %TBSA to 40%. The study 
was conducted from 2010 to 2017. The study did not 
include patients younger than 18 or older than 65 or 
patients with other acute and chronic diseases.

 Patients with burns were classified according to the 
generally accepted classification of burns by the Ameri-
can Burns Association (1). According to the %TBSA of 
the burn, patients were classified into three groups: group 
with %TBSA < 15% (30 patients), group with %TBSA > 
15%-25% (30 patients) and group with %TBSA > 25% 
to 40% (30 patients); according to the depth of the burn, 
the group I, partial-thickness burns (39 patients), and in 
group II, full-thickness burns, (51 patients). We did not 
have patients with grade IV in this study.

Serum complement C3 and serum C4 comple-
ment were laboratory determined on the 1st and 7th 
day after burn trauma at the Institute of Clinical Immu-
nology, UCC in Sarajevo. Serum C3 complement and 
serum C4 complement were determined by nephelom-
etry by measuring the turbidity of a water sample by 
passing a beam of light through the measured sample. 
A Siemens BN II nephelometer was used for this study 
Ser. Br. 292714, year of manufacture 2010.

All procedures performed in studies involving hu-
man participants were in accordance with the ethical 
standards of the institutional and/or national research 
committee and with the 1964 Helsinki declaration.

Statistical data
All data collected by this survey were prepared 

for statistical evaluation and stored in the Exel 2010 
program, Microsoft Office software package (Micro-
soft USA), while statistical processing was done in the 
statistical data processing program SPSS ver.20.

The following tests were performed for inferential 
statistics depending on the sample distribution: Stu-
dent T-test, Mann-Whitney U test, AVENE test, and 
Kruskal-Wallis test. The Pearson test or Spearman’s 
test was used in the correlation analysis depending on 
the distribution of the samples.

A linear multivariate regression model was used 
to assess the predictor effect of individual variables on 
the dependent outcome variable (% TBSA). Values of 
p < 0.05 were accepted as statistically significant.

RESULTS
We statistically analyzed the values of serum C3 

complement individually in each group with differ-
ent %TBSA (%TBSA < 15%; %TBSA > 15%-25%; 
%TBSA > 25-40%) on the 1st and 7th day. Serum C3 
complement was significantly lower in the patients 
with %TBSA < 15% on day 7th, compared to day 1, p 
= 0.043. In the group with %, TBSA > 15%-25% se-
rum C3 complement was significantly lower on the 7th 
day, compared to the 1st day, p = 0.038. In the group of 
patients with %TBSA > 25%-40%, serum C3 comple-
ment was significantly lower on the day 7th compared 
to the day 1st after burn trauma, p < 0.005 (Table 1).

Statistical analysis of serum C3 complement 
between 3 groups of patients with different %TBSA 
(%TBSA < 15%; %TBSA > 15%-25%; % TBSA > 25-
40%) on the first day, we found a significant difference 
between the groups, p < 0.005. Seventh day after the 
burn we found a significant difference between the 
groups (%TBSA <1 5%; %TBSA > 15%-25%; %TB-
SA > 25-40%), p < 0.005.

Table 1. Serum C3 complement and %TBSA

%TBSA
DAYS

P 1 st day 7 th day
X ± SD X ± SD

%TBSA < 15% 1.44 0.19 1.27 0.26 p = 0.043
%TBSA > 15-25% 1.02 0.22 0.87 0.21 p = 0.038
%TBSA > 25-40% 0.83 0.19 0.59 0.12 p < 0.005

Legenda: X -mean value, SD - standard deviation



 SERUM C3 AND SERUM C4 COMPLEMENT IN PATIENTS WITH BURN TRAUMA AND CORRELATION WITH BURN... 29

We analyzed the behavior of serum C3 comple-
ment between groups on the 1st and 7th day. By sta-
tistical analysis, we obtained the data that serum C3 
complement on day 1st after burn trauma was signifi-
cantly lower in the patients with %TBSA > 25-40% 
compared to the patients with %TBSA > 15%-25%, 
p = 0.004. Serum C3 complement on the 1st day after 
burn trauma were significantly lower in patients with 
%TBSA > 25-40% compared to patients with %TB-
SA < 15%, p < 0.005. On the 1st day, serum C3 com-
plement were significantly lower in the patients with 
%TBSA > 15%-25% compared to the patients with 
%TBSA < 15% , p < 0.005.

On the 7th day, the serum C3 complement were 
significantly lower in the patients with %TBSA > 25%-
40% compared to the patients with %TBSA > 15%-
25%, p < 0.005, as well as compared the patients with 
%TBSA > 25%-40% to the patients with %TBSA < 
15% ,p < 0.005. On the 7th day, serum C3 complement 
were significantly lower in the patients with %TBSA 
> 15%-25% compared to the patients with %TBSA < 
15%, p < 0.005.

We statistically analyzed the values of serum C4 
complement individually in each group with different 

%TBSA (%TBSA < 15%; %TBSA > 15%-25%; %TB-
SA > 25-40%) on the 1st and 7th days. Serum C4 comple-
ment values decreased on the 7th day compared to the 1st 
day in all groups of burns, but this decrease was not sig-
nificant (in the group with %TBSA < 15%, p = 0.976; in 
the group with %TBSA > 15%-25%, p = 0.977; in the 
group with %TBSA > 25%-40%, p = 0.331) (Table 2).

On the 1st day, serum C4 complement values did 
not differ significantly between group whit %TBSA < 
15% compared to group whit %TBSA > 15%-25%, p 
> 0.05 , and compared to the patients whit %TBSA > 
25%-40%, p = 0.077. Serum C4 complement values 
did not differ significanty between the patients with 
%TBSA < 15%, compared to the patients with %TB-
SA > 15-25%, p > 0.05, and compared to the patients 
with %TBSA > 25%-40%, p = 0.318 on the day 7th after 
burn trauma.

On the 7th day after burn trauma, full-thickness 
burns resulted in a significant decrease in serum C3 
complement compared to partial-thickness burns, p < 
0.005. Full-thickness burns result in a decreased serum 
C4 complement compared to partial-thickness burns 
on the 7th day after burn trauma, but this decrease is 
not significant, p = 0.497 (Table 3).

Table 2. Serum C4 complement and %TBSA

% TBSA
DAYS

p1 st day 7 th day
M IQR M IQR

%TBSA < 15% 0.24 0.17-0.32 0.23 0.19-0.32 p = 0.976
%TBSA > 15-25% 0.23 0.19-0.30 0.2 0.16-0.30 p = 0.977
%TBSA > 25-40% 0.21 0.16-0.26 0.18 0.15-0.30 p = 0.331

Legend: M - median, IQR - interquarterly rang

Table 3. Serum C3 and serum C4 complement on the 7th day

Serum complement
BURN DEPTH

pPartial thickness burn Full thickness burn
M (IQR) M (IQR)

C3 1.2 (1.02-1.52) 0.7 (0.54-0.90) p < 0.005
C4 0.25 (0.18-0.31) 0,23(0.18-0.31) p = 0.497

Legend: M - median, IQR - interquartile rang

Table 4. Predictor importance of C3 and C4 complement for the assessment of %TBSA

Model
Non-standard coeff. Standard 

coeficient t p
95% CI for B

B Std. error Beta lower limit upper limit
1 cont. 11.464 4.429 2.588 0.011 2.65 20.277

C3 -1.623 2.287 -0.05 -2.68 0.012 -6.175 2.929
C4 -0.087 0.063 -0.073 -2.379 0.064 -0.212 0.039

Legend: Dependent variable: % TBSA, Confindence interval (CI)
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On the 1st day after burn trauma, % TBSA neg-
atively correlated with serum C3 complement, p < 
0.005. On the 1st day after burn trauma, we found no 
correlation of %TBSA with serum C4 complement, p 
> 0.005.

On the 7th day after burn trauma, we proved that 
serum C3 complement is the greater predictor for the 
assessment of burn severity compared to serum C4 
complement. The predictor importance of serum C4 
complement is insignificant. The statistical model 
classified 84% of the variability of the dependent vari-
able, which can be explained by independent parame-
ters (Table 4).

DISCUSSION

The management of burn patients is always chal-
lenging for the clinician due to the high risk of bacte-
rial sepsis, multi-organ failure, and death. Thermally 
devitalized tissue is a potent complement activator. 
Complement activation can be triggered by thermally 
damaged cell proteins, polysaccharides, bacterial en-
dotoxins, fungi, or serum proteins.

This research proved that serum C3 complement 
is significantly activated on the first day after burn 
trauma. The intensity of serum C3 complement acti-
vation depends on the %TBSA and the duration of the 
burn trauma.

On the 1st and 7th day after burn trauma, C3 com-
plement is more activated in burns with %TBSA > 
25%-40% compared to groups with %TBSA > 15%-
25% and also compared to patients with %TBSA < 
15%. On the 1st and 7th day after burn serum C3 com-
plement is more activated in a group with %TBSA > 
15%-25% compared to patients with %TBSA < 15%.

Serum complement C4 is also activated on the 
first day after burn trauma. The activation of serum C4 
complement depends on the % of TBSA and the du-
ration of the burn but the decrease in C4 complement 
value, i.e.its activation, is not significant between in-
dividual groups with different % of TBSA. How long 
the the burn lasts affects the activation of serum C4 
complement. In each group individually, serum C4 
complement was lower on the seventh day when com-
pared to the first day after the burn, but this reduction 
was not significant. Greater burn areas have the conse-
quence of the higher complement consumption and the 
significantly lower serum C3 complement values, but 
do not significantly lower the serum C4 complement.

The results of our research are similar to experi-
mental works of Gelfand et al (2). They found massive 
activation of an alternative complement pathway but 
not the classical activation pathway in a mouse exper-
iment, %TBSA 25%–60%. The authors found de novo 

immunoelectrophoretic conversion of C3 complement 
15 minutes to 2 hours after the burn. The activation 
of the alternative complement pathway was associat-
ed with increased aggregation of neutrophils in plas-
ma and lungs, but also with increased permeability of 
blood vessel walls in the lungs and the formation of 
pulmonary edema. Decomplementation with one fac-
tor of cobra venom, or in the case of a genetic defect 
of the C5 component of complement, reduced com-
plement activation by an alternative route, reduced 
aggregation of neutrophils in pulmonary blood ves-
sels, reduced pulmonary edema, and reduced mortal-
ity from burns in the first 24 hours after the burn. The 
same authors followed the activation of the classical 
and alternative complement activation pathways, mea-
suring the hemolytic activity of CH50 complement in 
8 burnt patients with %TBSA 30% -90%. In the first 
24 hours after the burn, they found primary activation 
of an alternative complement activation pathway in 
seven patients who developed bacteremia, pneumo-
nia, and acute respiratory distress syndrome (ARDS). 
The classical complement activation pathway was not 
significantly activated. In the serum of burnt patients, 
the activating products, i.e. de newly created proteins, 
which activate an alternative pathway of complement 
activation, the mentioned authors, failed to prove. The 
authors hypothesize that these are the consequences of 
rapid in vivo clearance of de newly created substances 
that activate an alternative pathway of complement ac-
tivation in humans.

The degree of complement reduction may be one 
of the indicators of the survival of the burnt patient 
(3). In burn patients a massive inflammatory response 
is induced that negatively affects the healing process 
of the burn wound and additionally exerts systemic 
effects. An important factor here is the complement 
system (4).

Bjornson et al. (5) experimentally examined the 
opsonic activity of C3 complement against E. coli in 
the serum of five patients with burns, with %TBSA of 
40%-80%, for three weeks after the burn. Opsonic ac-
tivity and serum C3 levels were reduced in all patients 
during the first seven days after the burn. The opsonic 
activity of the C3 complement remained significant-
ly reduced for three weeks after the burn injury. By 
adding the serum of healthy persons, and the serum of 
burnt patients, the opsonic activity of the C3 comple-
ment returned to normal limits, but the ability to acti-
vate the C3 complement did not return. The authors 
believe that the reduced opsonization is a consequence 
of serum protein deficiency in patients with burns, and 
the decrease in C3 conversion may also be caused by 
some inhibitor present in the circulation. Mc Cabe (6) 
found in his studies that reduced complement values 
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are important predictors of immune suppression and 
concluded that immunosuppression is stronger if the 
%TBSA is greater.

Some authors attribute a direct role in the lethal 
outcome of an extensively burnt patient to the activa-
tion of the alternative complement pathway. Gelfand et 
al. (7) believe that, in extensive burns, shock does not 
occur as a result of protein loss over burnt surfaces, but 
due to increased aggregation of neutrophils in plasma 
and lungs, increased permeability of blood vessel walls 
in the lungs, formation of pulmonary edema and lethal 
outcome, and all changes as a consequence of comple-
ment activation by an alternative pathway. Kang et al. 
(3) found, in patients with extensive burns with a lethal 
outcome, simultaneous activation of both the classi-
cal and alternative complement activation pathways. 
The function of the complement system may be deter-
mined by a delicate balance between positive and neg-
ative regulation. Bain et al. have shown that increased 
alternative complement pathway function is associated 
with improved survival during critical illness, possi-
bly due to improved host immune capacity (8). The 
immune response of the organism after a burn is very 
complex and is caused by several factors. The serum 
complement is one of these crucial factors. Our earlier 
research shows that the behavior of T lymphocytes in 
patients with different %TBSA is similar to the behav-
ior of serum complement in this research. During the 
burns, several changes in the T-lymphocyte population 
were observed. The suppression of the immune re-
sponse is greater the more severe the burn is (9).

CONCLUSIONS
Our research has shown that complement acti-

vation occurs on the first day after the burn trauma. 
Patients with a higher %TBSA already on the first day 
after the burn had lower complement values compared 

to patients with a lower %TBSA. On the 1st day after 
burn trauma, we found a negative correlation between 
%TBSA and serum C3 complement. Complement C3 
was significantly lower on 7th day compared to day 1 
after the burn in all burnt patients with different %TB-
SA, but not serum C4 complement. Full-thickness 
burns resulted in a significant decrease in serum C3 
complement compared to partial-thickness burns. The 
larger burn area has the consequence on the higher 
complement consumption and the significantly lower 
serum C3 complement values, but not significantly 
lower the serum C4 complement. Serum C3 comple-
ment is a significant predictor of burn severity on the 
1st day. Predictory significance of serum C4 comple-
ment is not significant on day 1.
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Uvod: Opekotina, ovisno o stepenu težine, in-
dukuje značajan patofiziološki odgovor organizma. 
Serumski complement učestvuje u imunološkom 
odgovoru opečenog organizma u sklopu opšteg imu-
nološkog odgovora indukovanog opekotinskom tra-
umom.

Ciljevi istraživanja: Ciljevi istraživanja su ispi-
tati kako težina opekotine utiče na vrednosti serum-
skog C3 i C4 komplementa, da li težina opekotine ko-
relira sa vrednostima serumskog C3 i C4 komplemen-
ta, i proceniti prediktivnu važnost serumskog C3 i C4 
komplementa za procenu težine opekotine.

Sažetak

SERUMSKI C3 I SERUMSKI C4 KOMPLEMENT KOD PACIJENATA 
SA OPEKOTINAMA I KORELACIJA SA TEŽINOM OPEKOTINE

Arslanagić Selma,¹ Karamehić Jasenko²
¹ Clinic for Reconstructive and plastic surgery, University Medical Center Sarajevo, Sarajevo, Bosnia and Herzegovina 

² Institute of Immunology, University Medical Center Sarajevo, Sarajevo, Bosnia and Herzegovina
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Pacijenti i metod rada: Prospektivno ispitiva-
nje je sprovedeno kod 90 pacijenata. Prema stepenu 
%TBSA, pacijente smo klasifikovali u 3 grupe: pa-
cijente sa %TBSA < 15% (30 pacijenata), pacijente 
sa %TBSA od 15%-25% (30 pacijenata) i pacijente 
sa %TBSA 25%-40% (30 pacijenata). Partial-thick-
ness burns, imalo je 39 pacijenata , a full-thickness 
burns 51 pacijent. Kod svih pacijenata određivali smo 
serumski C3 i C4 komplement prvog i sedmog dana 
nakon opekotine.

Rezultati i straživanja: Serumski C3 komple-
ment signifikantno je niži kod grupe sa %TBSA 25%-
40% i grupe sa %TBSA 15%-25% prvog i sedmog 
dana u odnosu na pacijente sa %TBSA < 15%, p < 
0.005. Serumski C4 komplement nije se signifikantno 
razlikovao između ispitivanih grupa prvog i sedmog 
dana. Serumski C3 komplement signifikatno je niži u 
grupi pacijenata sa full- thickness burns u poređenju 
sa grupom pacijenata sa partial-thickness burns, p < 
0.0005. Serumski C4 komplement bio je niži u grupi 
pacijenata sa full-thickness burns u poređenju sa paci-
jentima sa partial-thickness burns, ali to sniženje nije 
signifikantno. Već prvog dana nakon opekotinske tra-
ume, %TBSA je u negativnoj korelaciji sa serumskim 

C3 komplementom, ali ne i sa serumskim C4 komple-
mentom.

Zaključak: Naše istraživanje pokazalo je da 
se serumski C3 komplement aktivira već prvog da-
na opekotine. Pacijenti sa većim %TBSA već prvog 
dana imali su niže vrednosti komplementa u odnosu 
na pacijente sa nižim %TBSA. Prvog dana opekotine 
prisutna je negativna korelacija serumskog C3 kom-
plementa i %TBSA. Serumski C3 komplement sig-
nifikantno je niži sedmog dana u poređenju sa prvim 
danom opekotine kod svih pacijenata sa različitim 
%TBSA. Full-thickness burns pacijenti imaju signifi-
kantno niži serumski C3 komplement u poređenju sa 
pacijentima koji su imali partial-thickness burns. Veći 
stepen %TBSA i dubina opekotine signifikantno sma-
njuju serumski C3 komplement, ali ne i serumski C4 
komplement. Serumski C3 komplement je značajan 
prediktor težine opekotine već prvog dana nakon ope-
kotinske traume. Prediktorni značaj težine opekotine 
serumskog C4 komplementa prvog dana opekotinske 
trauma nije značajan.

Ključne reči: opekotine, %TBSA, dubina opeko-
tine, serumski C3 komplement, serumski C4 komple-
ment, prediktorni značaj serumskog komplementa.
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Abstract: Introduction: Neurofibromas are be-
nign tumors of neuronal origin, occurring most com-
monly in young adults, with no gender predilection. 
The connection of neurofibroma with disorders on a 
general level as von Recklinghausen’s disease makes 
its diagnosis critical. Case report: A 32-old female 
patient was administered to the Clinic of Plastic sur-
gery, Clinical Center of Montenegro in Podgorica, 
with a 10-year history of painless, subcutaneous tumor 
of the right upper arm that grew in size over the last ten 
years. The patient reported progressive pain and tin-
gling in her right forearm and right hand for the last 12 
months. An MRI showed a non-homogenous tumor of 
the middle third portion of the triceps muscle, in close 
contact with the humerus but without infiltrating it. 
The tumor was removed, with a definitive histopatho-
logical result of a solitary benign neurofibroma. Con-
clusions: This example of successful treatment of sol-
itary neurofibroma may serve to increase the aware-
ness of surgeons and radiologists in small countries 
regarding benign peripheral nerve sheath tumors. The 
patient is under observation for two years with no signs 
of relapse and no other features indicative of neurofi-
bromatosis type 1.

Keywords: peripheral nerve sheath tumors, neu-
rofibroma, magnetic resonance imaging, surgery, up-
per arm. 

INTRODUCTION

Neurofibromas are benign peripheral nerve sheath 
tumors that can develop as solitary tumors or as a part 
of neurofibromatosis type 1 (NF-1). We report an un-
common case of a large solitary neurofibroma with no 
neurofibromatosis type 1 presence. Radical surgery re-
mains the choice of treatment in such cases, providing 
low recurrence and the best long-term results.

CASE REPORT

A 32-year-old woman presented to the Clinic 
of Plastic surgery Clinical Center of Montenegro in 
Podgorica, with a palpable subcutaneous tumor of the 
right upper arm. She stated that the mass grew slowly 
over the last ten years, without any symptoms until last 
year when periodical tingling of the forearm and right 
hand (thumb) pain occurred. The symptoms worsened 
in the recent couple of months. Her previous medi-
cal history and laboratory results were unremarkable, 
and the patient denied a family history of NF-1. The 
clinical examination revealed in the middle portion of 
the right upper arm an irregularly-oval-shaped subcu-
taneous tumor, approximately 6 cm in its diameter. It 
was palpably painless, there wasn’t a vascular deficit 
on that arm, and Tinel’s sign on the median nerve was 
positive. An magnetic resonance imaging (MRI) of the 
right arm showed an irregularly oval-shaped, non-ho-
mogenous, necrotic tumor measuring 70 x 36 mm, 
with extension to subcutis in one direction, and in oth-
er close contacts with the cortex of humerus, without 
infiltration of the bone in the middle third of the triceps 
muscle (Figures 1 and 2). No detectable vascular or 
bone injuries and associations were seen on the MRI. 
The patient was examined for clinical signs of NF-1, 
and from a minimum of two of seven suggested crite-
ria for confirming the diagnosis of NF-1, in our patient 
all criteria were negative (explained in further text). 
Then, under general anesthesia, the extirpation of the 
tumor was performed. Surgery revealed an irregular-
ly dome-shaped tumor measuring 60x53mm, with a 
smooth surface and skin-like color, with medium firm 
consistency (Figure 3), located in the middle portion of 
the triceps muscle, with no visible infiltration of adja-
cent bone and muscle tissue. The tumor was removed 
and subjected to definitive histopathological examina-
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tion. The postoperative period was uneventful, without 
relapse of the tumor. Histopathology reported regular 
histological and cytological built - a tumor made of 
spindle-shaped fibroblasts and Schwann cells, normo-
chromic wavy nuclei, with no mitosis included in the 
mostly hyalinized and partially myxoid stroma, encap-
sulated by a thin capsule. The further immunohisto-
chemical analysis stated s-100 positive, neuron-specif-
ic enolase, vimentin, and negative immunoreactivity 
to pan-cytokeratin and desmin. All this considered, the 
tumor was defined as a benign neurofibroma, without 
evidence of neurofibromatosis.

DISCUSSION

Clinically, neurofibromas arise in two possible 
patterns: either as sporadic tumors or in association 
with neurofibromatosis, Von Recklinghausen’s disease. 

Neurofibromatosis, Von Recklinghausen’s dis-
ease is a direct consequence of a defect on chromo-
some 17, encoding for a tumor suppressor gene NF1, 
which is transmitted in an autosomal dominant pattern. 
It affects the skin, nervous, musculoskeletal system, 
and eyes. Two of the seven criteria are required to 
confirm the diagnosis of NF-1 (1): six or more café 
au lait macules, freckling in the axillary or inguinal 
lentigines, two or more neurofibromas of any type or 
a plexiform neurofibroma, two or more Lisch nodules 
(iris hamartomas), osseous lesions, an optic glioma 
and an affected first-degree relative (sibling or parent) 
(2, 3, 4).

Histologically three subtypes of neurofibroma 
are: solitary, diffuse, and plexiform. Solitary, sporadic 
neurofibromas are most common, with no racial and 
gender predilection, most often occurring in adults 
in the third decade. They present as usually slowly 
growing, skin-colored, rubbery tumors (5). Diffuse 
neurofibromas are most common in children, usual-

ly located within the subcutaneous tissue of the head 
and neck. Plexiform neurofibromas are characterized 
by diffuse involvement of the nerve segment and its 
branches, often accompanied by massive soft tissue 
overgrowth and consequently functional impairment. 
They are pathognomonic of NF-1, and unlike solitary 
and diffuse types, the plexiform type is associated with 
an increased risk of malignant transformation.

Solitary neurofibromas are usually clinically si-
lent at the beginning, but as they inchmeal increase 
in diameter, compression effects occur on adjacent 
structures and organs, which exactly had happened in 
our patient, with Tinel sign positive. Giant variants of 
solitary neurofibroma exceeding 2 cm in diameter are 
rare, and those which are not associated with type I 
neurofibromatosis (NF-1) are even rarer. Such cases 
were reported in head & neck (6, 7), preperitoneal (8), 
retroperitoneal (9, 10), oral cavity (11), thoracic cavity 
and extremities.

The exact etiopathogenesis of solitary sporadic 
neurofibroma is still unknown, with the most accept-
able theory considering it as a hyperplastic hamartoma 
(12, 13, 14).

Preoperative imaging (ultrasound, CT, MRI) is 
often inadequate to provide a definitive diagnosis, al-
though data received from preoperative imaging facil-
itates the surgeon’s job (ex. to determine the general 
morphology of the tumor, its location, and correspon-
dence with adjacent structures) and therefore helps to 
prevent intraoperative complications.

When possible, if an incisional biopsy is per-
formed with consequent pathohistological confirma-
tion of neurofibroma, opinions concerning further 
treatment options are divided between clinicians. Few 
authors argue that only when the tumor is a cause of 
neurological deficiencies and/or its malignant poten-
tial is suspected radical surgery indicated (15). Au-
thors of this text believe that if there are no vital con-

Figure 1. Sagital plane MRI: 
showing tumor in the right 

upper arm

Figure 2. Transversal plane MRI: 
showing tumor in the right 

upper arm

Figure 3. Extirpated 
tumor
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traindications, surgical excision in toto should always 
be performed. Besides functional impairment, solitary 
neurofibroma can also destructively engage adjacent 
structures, leading to irreversible loss of function in 
damaged structures, leading to worse outcomes, such 
as amputation of the limb (16).

A definitive diagnosis can only be provided by 
a pathologist after conventional histological analysis 
and immunohistochemistry. Histopathological exam-
ination confirms the proliferation of Schwann cells, 
perineural cells, and fibroblasts are seen among the 
stroma, sometimes myxomatous and micro -vacuola-
tion. Differentiating neurofibroma from schwannoma 
is focal S-100 positivity which is a characteristic of 
neurofibroma. Histopathological findings show prolif-
eration of Schwann cells, perineural cells, and fibro-
blasts amid a myxomatous stroma. The differential 
diagnosis for painful subcutaneous tumors should 
include myxoma, neurofibrosarcoma, angiolipomas, 
rhabdomyoma, and especially schwannomas, with 
preoperative imaging often being insufficient in differ-
entiating them (17, 18).

CONCLUSION
Regarding soft tissue tumors, especially in young 

adults, it is recommended to include neurofibromatoses 
as part of differential diagnosis. A follow-up is funda-
mental for younger adult patients who were diagnosed 
with a solitary neurofibroma so that diagnosis of NF-1 
can be excluded with certainty. In our patient, the ab-
sence of distant metastases, the absence of required signs 
of NF-1, as well as no relapse after surgery, and unevent-
ful follow-up - confirmed the nature of the tumor. 
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Uvod: Neurofibromi su benigni tumori nervnog 
tkiva, javljaju se najčešće kod mlađih odraslih osoba, 
podjednako kod oba pola. Potencijalna povezanost 
neurofibroma sa sistemskim poremećajem poput ne-
urofibromatoze tip 1 (von Recklinhausen-ova bolest) 
čini dijagnozu neurofibroma izuzetno značajnom. 
Prikaz slučaja: Prikazujemo32-godišnju pacijentki-
nju sa prisutnom potkožnom tumefakcijom u predelu 
desne nadlaktice, koja je prisutna unazad oko 10 go-
dina, uz postepen rast. Pacijentkinja se žali na osećaj 
bola i trnjenja u desnoj podlaktici i šaci unazad oko 
12 meseci, sa progresivnim pogoršanjem tegoba. MR 
dijagnostika potvrđuje prisustvo nehomogenog tumo-

ra u predelu srednje trećine tricepsa desne nadlaktice, 
koji je u bliskom kontaktu sa humerusom, ali ga ne 
angažuje. Tumor je ekstirpiran u celini, sa histopa-
tološkom verifikacijom solitarnog benignog neuro-
fibroma. Zaključak: Ovaj prikaz slučaja uspešnog 
lečenja solitarnog neurofibroma služi kao podsticaj za 
podizanjem svesti za neurofibrome i tumore omotača 
perifernih nerava među hirurzima i radiolozima u ma-
njim centrima. Pacijentkinja je redovno kontrolisana 
tokom dve godine postoperativno, bez recidiva i zna-
kova razvoja NF-1.

Ključne reči: tumori omotača perifernih nerava, 
neurofibrom, magnetna rezonanca, hirurgija, nadlaktica.
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Abstract: Introduction and case report: We de-
scribed a case of primary spontaneous partial pneumo-
thorax in a middle-aged man with COVID-19 pneu-
monia who presented with fever, loss of appetite, and 
malaise. Laboratory results revealed higher levels of 
inflammatory markers, as well as sterile urine and 
blood cultures. On admission, a chest X-ray revealed 
bilateral patchy consolidations in the lung paren-
chyma, as well as a left-sided partial pneumothorax. 
Throughout his hospitalization, the patient was closely 
examined by a thoracic surgeon, and a chest X-ray was 
taken on multiple occasions. There was spontaneous 
resorption of air from the pleural space. Conclusion: 
Pneumothorax is a rare but serious complication of the 
COVID-19 infection that has recently been document-
ed in patients with no comorbidities, requiring various 
types of ventilatory support. The precise mechanism 
of primary spontaneous pneumothorax in COVID-19 
infection is unknown, but it will undoubtedly pose a 
challenge to future researchers.

Keywords: primary spontaneous pneumothorax, 
partial, COVID-19, treatment.

INTRODUCTION
The presence of air in the pleural space that is not 

produced by trauma or another clear triggering factor 
is referred to as spontaneous pneumothorax (trauma 
or iatrogenic during a procedure). Secondary sponta-
neous pneumothorax is a consequence of preexisting 
lung disease, whereas primary spontaneous pneumo-
thorax (PSP) occurs without a clinically detectable 
lung ailment (1). According to the literature, sponta-
neous pneumothorax is a rare and infrequent compli-
cation of Coronavirus disease (COVID-19) pneumonia 

(2). A few authors discovered that while the frequency 
in hospitalized patients is extremely low, about 0.3%, 
in those who required invasive mechanical ventilation 
(IMV), the incidence climbed to 12.8-23.8 %, with a 
mortality rate of up to 100% (3). This case presenta-
tion aims to stress this complication and explore po-
tential risk factors associated with this phenomenon.

CASE REPORT
A 46-year-old man was admitted to the pulmonol-

ogy department after complaining of a five-day fever, 
malaise, and loss of appetite. The severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) real-time 
polymerase chain reaction (RT-PCR) test resulted in 
a positive result. On admission, he was afebrile, with 
a blood pressure of 130/85 mmHg and a heart rate of 
120 beats per minute. In room air, the pulse oximeter 
saturation was 87%. He had weakened breath sounds 
and no cardiac murmurs on auscultation. The patient 
disputed having drug allergies or a chronic condition, 
nor was a heavy smoker. On admission, laboratory 
findings revealed that C reactive protein (CRP) was 
71.6 mg/l, leucocytes 14.8 cells/mcl, neutrophils 92%, 
lymphocytes 4.5%, erythrocytes 4.5 million cells/mcl, 
hemoglobin 142 g/l, platelets 243 cells/mcl, ferritin 
1463 ng/ml, and IL-6 was 36.3 pg/ml. The D-dimer 
concentration was 1630 ng/ml. The blood gas anal-
ysis was within normal limits. Blood and urine cul-
tures were both sterile. On admission, a chest X-ray 
revealed bilateral patchy consolidations in the lung 
parenchyma, as well as a left-sided partial pneumotho-
rax (Figure 1). He was given ceftriaxone 2g once a 
day, levofloxacin 400 mg once a day, dexamethasone 
6mg three times a day, low molecular weight heparin 
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(LMWH) 80mg twice a day, vitamins C, B6, and D, 
pantoprazole 20 mg twice a day, and oxygen therapy 
at 2-4 l/min. The patient’s condition was closely moni-
tored during his hospitalization; he was examined by a 
thoracic surgeon who did not indicate drainage, a chest 
X-ray was conducted on several occasions, and there 
was no worsening of respiratory symptoms. Blood, 
gas analyses were always within normal limits. On the 
tenth day of hospitalization, the patient had a control 
chest X-ray, which revealed a slight regression of in-
flammatory changes and a left-sided pneumothorax 
only in the apicoposterior segment (Figure 2). In the 
weeks that followed, the patient had two chest X-rays 
that revealed complete removal of the pneumothorax.

DISCUSSION
PSP symptoms might be mild or non-existent. 

These clinical symptoms are based on the proportion 
and size of the pneumothorax. Patients may suffer a 
sudden onset of pleuritic chest pain with dyspnea and 
shortness of breath, and some may experience shoul-
der tip pain (4). PSP is frequent in young people, with 
men having a higher frequency than women (7.4-18 
per 100.000 men and 1.2-6 per 100.000 women). Be-
ing a male, having a slim and tall stature, and smok-
ing are all risk factors (5). Some studies observed that 
PSP in COVID-19 pneumonia is usually associated 
with hypertension (37.5%), asthma (20%), and diabetes 
(17.5%), none of which were present in our patient (6). 
In laboratory findings, higher levels of inflammatory 
markers, particularly IL-6, were found, which value, ac-
cording to data from some researchers, matches levels 
seen in COVID-19 infection (7). A chest X-ray revealed 
bilateral pneumonia with partial pneumothorax on the 
left side. According to the literature, the most prevalent 

chest-X-ray findings in COVID-19 are: lower lung zone 
involvement (50%) bilaterality (50%) consolidations 
(47%) peripheral infiltrates (41%), and ground-glass 
opacities (33%). A chest X-ray should be considered a 
viable imaging method for detecting COVID-19 pneu-
monia (8). However, a chest X-ray has been shown to 
have low sensitivity in detecting pneumothorax, partic-
ularly in the spine position, and computed tomography 
(CT) represents the “gold standard” diagnostic test for 
pneumothorax, but it is well limited by its high expo-
sure to radiation, and can be unsafe to transport unstable 
patients (9). According to several experts, lung ultraso-
nography (LUS), particularly the BLUE protocol, can 
now cover some of the most critical disorders, including 
pneumothorax, with an accuracy of about 90% (10). We 
decided to monitor pneumothorax only through control 
chest X-rays due to the patient’s symptomatology and 
overall good health. Given that he was not a smoker 
and had no other risk factors, we suspect that our patient 
developed PSP as a result of pulmonary lesions induced 
by COVID-19 infection.

CONCLUSION

Pneumothorax is a rare but serious complication 
of COVID-19 infection that has recently been docu-
mented in patients with no comorbidities and who are 
receiving various types of ventilatory support. The 
precise mechanism of PSP in COVID-19 infection is 
unknown, but it will undoubtedly pose a challenge to 
future researchers.

Abbreviations

CT — computed tomography
CRP — C reactive protein

Figure 1. Chest X-ray on admission showed 
bilateral spotty consolidations in lung parenchyma 

with left-sided partial pneumothorax

Figure 2. Control chest- X-ray showed slightly 
regression of inflammatory changes and left-sided 
pneumothorax only in the apicoposterior segment
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Uvod i prikaz slučaja: Opisali smo slučaj bole-
snika srednjih godina sa primarnim spontanim parci-
jalnim pneumotoraksom kod koga je dijagnostikovana 
COVID-19 pneumonija sa tegobama u vidu povišene 
temparature, gubitka apetita i malaksalosti. U labo-
ratorijskim rezultatima zabeležene su povišene vred-
nosti markera zapaljenja, urino i hemokulture su bile 
sterilne. Na radiografiji srca i pluća opisana je obo-
strana upala pluća sa konsolidacijama i levostranim 
parcijalnim pneumotoraksom. Tokom hospitalizacije 
bolesnik je pregledan od strane grudnog hirurga, ra-

diografija srca i pluća je ponovljena više puta. Na pos-
lednjem snimku došlo je do potpune resorpcije vazdu-
ha iz pleuralnog prostora. Zaključak: Pneumotoraks 
je retka ali ozbiljna komplikacija COVID-19 infekcije 
koja je zabeležena kod bolesnika bez komorbiditeta i 
onih koji nisu zahtevali bilo koji vid ventilatorne po-
drške. Tačan mehanizam razvoja primarnog spontanog 
pneumotoraksa još uvek nije poznat, ali će nesumljivo 
predstavljati izazov budućim istraživačima.

Ključne reči: primarni spontani pneumotoraks, 
parcijalni, COVID-19, lečenje.
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DA LI SMO POTCENILI OVU KOMPLIKACIJU? PRIKAZ SLUČAJA
Dmitrović Radmila,1 Lazović Biljana,1 Simonović Isidora,1 Esquinas Antonio,2 Mulić Mersudin3

1 University Clinical Center “Zemun”, Department of pulmonology, Belgrade, Serbia 
2 Hospital Morales Meseguer, Intensive Care Unit, Murcia, Spain 

3 State University Novi Pazar, Novi Pazar, Serbia

REFERENCES
1. Milisavljevic S, Spasic M, Milosevic B. Pneumotho-

rax- diagnosis and treatment. Sanamed. 2015; 10(3): 221-8. 
doi:10.5937/sanamed503221M .

2. Zantah M, Dominguez Castillo E, Townsend R, Diken-
gil F, Criner GJ. Pneumothorax in COVID-19 disease- inci-
dence and clinical characteristics. Respir Res. 2020; 21(1): 236. 
doi: 10.1186/s12931-020-01504-y.

3. Chong WH, Saha BK, Hu K, Chopra A. The incidence, 
clinical characteristics, and outcomes of pneumothorax in hos-
pitalized COVID19 patients: A systematic review. Hearth Lung. 
2021; 50(5): 599-608. doi: 10.1016/j.hrtlng.2021.04.005.

4. Giraldo Vallejo FA, Romero R, Mejia M, Quijano E. 
Primary spontaneous pneumothorax, a clinical challenge, 
Pneumothorax, Khalid Amer, Intech Open, doi: 10.5772/inte-
chopen.83458. Available from: https://www.intechopen.com/
chapters/65152.

5. Marza AM, Petrica A, Buleu FN, Mederle A. Case re-
port: Massive spontaneous pneumothorax – a rare form of pre-
sentation for severe COVID19 pneumonia. Medicine (Kaunas). 
2021; 57(2): 82. doi: 10.3390/medicina57020082.

6. Miro Ò, Alquézar-Arbé A, Llorens P, Martín- Sánchez 
JF, Jiménez D, Martín A, et al. Comparison of the demographic 
characteristics and comorbidities of patients with COVID-19 
who died in Spanish hospitals based on whether they were or 
were not admitted to an intensive care unit. Med Intensiva. 
2021; 45(1): 14-26. doi: 10.1016/j.medine.2020.09.004.

7. Lazovic B, Dmitrovic R, Simonovic I. Letter to the 
editor: Cytokine release syndrome, a controversial and interest-
ing, how far we have come? Adv Respir Med. 2021. Accepted, 
in press.

8. Kaufman AE, Naidu S, Ramachandran S, Kaufman 
DS, Fayad ZA, Mani V. Review of radiographic findings in 
COVID-19. World J Radiol. 2020; 12(8): 142-55. doi: 10.4329/
wjr.v12.i8.142.

9. Chen L, Zhang Z. Bedside ultrasonography for the 
diagnosis of pneumothorax. Quant Imaging Med Surg. 2015; 
5(4): 618-23. doi: 10.3978/j.issn.2223-4292.2015.05.04.

10. Lazovic B, Dmitrovic R, Simonovic I, Esquinas AM. 
Lung ultrasound in Noninvasive ventilation. Implications re-
garding anesthesiology and perioperative. In: Esquinas AM. 
Noninvasive mechanical ventilation in Anesthesiology and 
perioperative medicine. New York: Nova Science Publisher; 
2021. Accepted: in press.



40 Dmitrovic Radmila, Lazovic Biljana, Simonovic Isidora, Esquinas Antonio, Mersudin Mulic 

Correspondence to/Autor za korespondenciju 
Biljana Lazovic 
University Clinical Center “Zemun“ 
Belgrade, Serbia 
Vukova 9, Zemun, 11080 Belgrade 
Self-phone: +381 62212040 
e-mail: lazovic.biljana@gmail.com

How to cite this article: Dmitrovic R, Lazovic B, Simonovic I, Esquinas A, Mulic M. Primary spontaneous par-
tial pneumothorax in a patient with COVID19 pneumonia. Have we underestimated this complication? A case 
report. Sanamed. 2022; 17(1): 37-40.



 DOI: 10.5937/sanamed17-37207
 UDK: 61(091)(497.11)”18”
2022; 17(1): 41–44 ID: 67545609
ISSN-1452-662X Hostory of medicine

Abstract: With the fall of the medieval Serbian 
state under Turkish rule, every culture, including medi-
cine, died out, and the people resorted to folk medicine 
and self-taught doctors, i.e. empiricists. Serbs began to 
get educated in Vienna and Pest, and there were Serbi-
an doctors in Novi Sad already at the beginning of the 
18th century. At that time, the first doctors with diplo-
mas appeared in Serbia, but mostly as personal doctors 
of the Belgrade pasha or Knez Miloš, i.e. his brother Je-
vrem in Šabac. In the fourth decade of the 19th century, 
the first military doctors set out, and the newly created 
four military district commands got their doctors. The 
Serbian Medical Association started the first medical 
journal, “Serbian Archives” in 1874. Josif Pancic is 
writing the first textbook in natural sciences, and Dr. 
Acim Medovic is writing the first textbook on foren-
sic medicine. Before the First Serbian-Turkish War, the 
civilian ambulance numbered 69 doctors, 10 medical 
assistants, 26 pharmacists, and five pharmacy assis-
tants, while the military ambulance had 19 doctors, five 
medical assistants, one pharmacist, and four pharmacy 
assistants. Health was initiated but also the establish-
ment of the Ministry of Health and the higher education 
institution of the Medical Faculty in Belgrade. Guided 
by the oath, expertise, and experience, the doctors of 
that time made a significant effort to improve and de-
velop medicine in Serbia in the 19th century.

Keywords: history of medicine, Serbia, 19th century.

INTRODUCTION

“I swear that I will come to the aid of the poor and 
the rich with equal zeal, that I will not deviate from the 
zealous performance of the duties of a district physi-
cian neither by bias, nor by friendship, nor by bribery,” 

states the first medical oath from 1839 taken by district 
physicians and doctors. With the fall of the medieval 
Serbian state under Turkish rule, every culture, includ-
ing medicine, died out, and the people resorted to folk 
medicine and self-taught doctors, i.e. empiricists (1). 
There were no trained doctors in the First or Second 
Serbian Uprising, but empiricists provided help. In the 
Serbia post-uprising, these empiricists even competed 
with trained doctors, because they were widely known 
(grandmother Stanija, gendarme Aleksa, uncle Dimi-
trije and others), and at the beginning of the 19th cen-
tury the most famous were dolly Mana, lady Mother, 
and her son hakim Toma (1). Folk medicine has left 
written traces in the form of a medicinal book “Lekaru-
sha” written by literate folk doctors who changed and 
augmented them over time. “Lekarusha” presents ad-
vice and instructions on diseases, medications, and 
treatments. The writings were passed from generation 
to generation anonymously, and it is unknown where 
or who wrote them. Recent research has shown that 
various therapeutic anthologies of medieval Serbia are 
not anthologies of folk medicine but writings created 
under the influence of Western European scientific 
medicine from Montpellier. These anthologies con-
tained transcripts from the work of Joanes Platearius 
called Practica Brevis. These therapeutic anthologies 
were widely used in our country and were considered 
folk medicine, when in fact were the medicine of the 
Montpellier school (2). The most important achieve-
ment of folk medicine is variolation against smallpox 
from scabies of the sick to the healthy. At first, it was 
done by self-taught the people, and only from 1870 
by hakims. Vuk Stefanovic Karadzic wrote in 1837 
that Montenegrins knew how to inoculate smallpox 
by taking pus from patients, and they claimed that 
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they learned to do that from Bishop Petar First. While 
working in Cetinje, Dr. Milan Jovanovic Batut studied 
folk medicine in Montenegro and discovered that in 
the old days, priests used to remove dried scabs from 
patients, turned them into powder, and used bird feath-
ers to put them in the noses of healthy people or gave 
them a snort. Later they transferred the pus with a thin 
silver needle to the scratched skin (1). During the mi-
gration of Serbs under Ottoman pressure, a part of Vo-
jvodina was inhabited, which acquired certain political 
and civil rights from Austria only in the middle of the 
18th century. Among other things, Serbs began to get 
an education in Vienna and Pest, and there were Serbi-
an doctors in Novi Sad already at the beginning of the 
18th century (1, 2, 3).

THE ARRIVAL OF LEARNED 
DOCTORS TO SERBIA FROM 
THE END OF THE 18TH 
AND THE BEGINNING 
OF THE 19TH CENTURY
The first doctor, a Serb, was Dr. Jovan Apos-

tolovic, born in Budim. He studied medicine in Ger-
many, and in 1759 he began to practice medicine in 
Novi Sad, which was declared a free town only a de-
cade before. Novi Sad did not have a city physician 
but only a surgeon-healer, Andrija Leb. Only in 1762 
was Dr. Jovan Apostolovic appointed the first city 
physician of Novi Sad. By the second half of the 18th 
century, there were four Serbian doctors in Vojvodi-
na, and in the first half of the 19th century, there were 
already thirty (4). In the vassal principality of Serbia, 
Hatisherif from 1830 allowed the opening of the first 
hospitals. At the time, the first doctors with diplomas 
appeared in Serbia, but usually as personal doctors 
of the Belgrade pasha or Knez Miloš, i.e. his brother 
Jevrem in Šabac. Not having favorable conditions for 
work and life, these doctors stayed in Serbia for a short 
period (1). Among the first to persist in the principality 
for a long time were Bartolomeo Kunibert from Ita-
ly, Dr. Jovan Stejic from Arad, Dr. Carlo Pacek from 
Slovakia, Dr. Emerich Lindenmeier, an Austrian from 
Banat, and Carlo Belloni, a Slovak from Upper Hun-
gary, and others. Hence, in 1838, before the end of the 
first reign of Knez Miloš, there were nine doctors and 
four medical assistants in Serbia, and the first phar-
macies opened in Belgrade. One was opened by Mata 
Ivanovic, a pharmacist from Zemun, in 1830, and an-
other by pharmacist Pavle Ilic, a native of Veliki Beck-
erek in Kragujevac, in 1836 (3). In the fourth decade of 
the 19th century, the first military doctors set out, and 
the newly created four military district commands got 
their doctors. In 1836, the first border quarantines were 

established, the most important one in Aleksinac (5). 
During the rule of The Defenders of the Constitution 
(1838-1958), the civil and military medical service 
became part of the Ministry of Interior, in which the 
Quarantine Department with medical care was formed. 
Dr. Karlo Pacek for quarantine affairs and Dr. Jovan 
Stajic for medical affairs were appointed as the head 
of that department. After the departure of Dr. Pacek 
with Knez Mihajlo from the country in 1842, Dr. Stajic 
remained alone as the head of that department and re-
mained there until 1845, when he was appointed Sec-
retary of the State Council. He was replaced by Dr. 
Lindenmeyer. Dr. Pacek drafted the Law on the Es-
tablishment of District Physicians, but in the absence 
of doctors, some positions of district physicians were 
filled by medical assistants (5). The newly-organized 
medical service began to solve many problems rapid-
ly, such as combating infectious diseases in humans 
and livestock, introducing smallpox variolation, in-
creasing the number of doctors, opening hospitals and 
pharmacies, appointing the first municipal doctors and 
midwives, sending state cadets abroad to study medi-
cine, inspecting the composition and effect of mineral 
waters, etc.

THE DEVELOPMENT OF SERBIAN 
MEDICINE IN THE SECOND HALF 
OF THE 19TH CENTURY

As early as 1862, three new laws were passed: 
the Law on the Organization of the Central State Ad-
ministration, which established ministries, the Law on 
the Organization of the People’s Army, and the Law 
on General Conscription (1). With this legal transfor-
mation, the Military Medical Administration became 
a department in the Ministry of the Interior, which 
gave them more favorable conditions for work and 
development. The number of doctors in the city am-
bulance increased, and doctors began to come from 
the universities: Dr. Stevan Milosavljevic in 1855, 
who after Lindenmeier in 1859 was appointed head of 
the civilian ambulance and remained there for almost 
two decades; then Dr. Milosav Pavlovic in 1859, Dr. 
Filip Tajsic in 1864, and Dr. Josif Pancic and Dr. Vuk 
Marinkovic. Apart from the increase in the number of 
trained doctors, other changes are taking place in Ser-
bian health care (1). In 1863, the Lyceum of the Year 
became the Great School within which the Depart-
ment of Forensic Medicine and Public Hygiene was 
established. The first “bosses” of the department were 
Dr. Acim Medovic, and then Milan Jovanovic-Mor-
ski. With the enactment of the Law on Hospitals and 
Pharmacies in 1865, the Hospital Fund was formed, 
and the resources for the functioning of the fund were 
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provided from the annual tax of 1.60 dinars per tax 
head. The General State Hospital in Paliule in Bel-
grade was formed in 1867, and with the efforts of Dr. 
Vladan Djordjevic, the Serbian Medical Association 
was founded in 1872, and the Serbian Red Cross Soci-
ety in 1876. The Serbian Medical Association started 
the first medical journal “Serbian Archives“ in 1874. 
At the same time, the era of printing medical books 
began; textbooks whose authors were first foreigners 
or Serbs from Vojvodina. Dr. Vladan Djordjevic is 
among the first most published authors. The most fa-
mous works created in that period are the descriptions 
of Banja and the history of Serbian medicine by Lin-
denmeyer, the textbook of hygiene by Dr. Milan Jova-
novic-Morski. Dr. Jovan Stojic, Dr. Vuk Marinkovic, 
and Dr. Josif Pancic are writing the first textbooks in 
natural sciences, and Dr. Acim Medovic is writing 
the first textbook on forensic medicine. With the de-
velopment of medicine in civilian life, the military 
ambulance is also advancing. Before the First Ser-
bian-Turkish War, the civilian ambulance numbered 
69 doctors, 10 medical assistants, 26 pharmacists, 
and five pharmacy assistants, whereas the military 
ambulance had 19 doctors, five medical assistants, 
one pharmacist, and four pharmacy assistants (5). In 
1879, Dr. Vladan Djordjevic was appointed head of 
the medical department of the Ministry of the Interior, 
and he remained in that position for five years. Thanks 
to him, Serbian health care has undergone thorough 
reform. Immediately after being appointed head of 
the medical department, this experienced and gifted 
doctor and organizer, who was a military doctor until 
then, drafted two laws (6). First, the Law on the Peo-
ple’s Sanitary Fund was adopted by the Assembly by 
the end of December 1879. This law united all district 
hospital funds (established by the law in 1865) into 
one National Sanitary Fund that increased the hospital 
surtax by 0.50 dinars per tax head. The revenues of 
this fund also included the funds of the regular annu-
al state aid and the income of the surtax for district 
doctors. In this way, the financial basis for the imple-
mentation of sanitary reform was created. The second 
law, the Law on the Regulation of the Medical Profes-
sion and the Protection of Public Health, was adopt-
ed in 1881. Although the roots of reforms in Serbian 
health care have been initiated, due to insufficient 
funds, by a small number of doctors and other med-
ical workers, and especially the low level of health 
culture of the people, civilian health care has devel-
oped quite slowly. At the end of the 19th century and 
especially the beginning of the 20th century, the first 
surgical department opened in the improvised space 
of the General State Hospital in Palilula in Belgrade. 
Dr. Vojislav Subotic, the former head of the surgi-

cal department of the Zemun hospital, has been ap-
pointed the first head of the department. That was the 
first surgical department in the principality of Serbia. 
Along with this, the number of doctors significantly 
increased to 360 before the Balkan wars, and there 
were about thirty specialists among them. So, before 
the Balkan wars, we had the first specialists from var-
ious branches of medicine and surgery (7). All of this 
contributed to improving the health service, whose 
benefits were mostly available to the urban popula-
tion, while the rural population, with very poor health 
conditions, remained unprotected. This, as well as the 
significantly slow development of the health service, 
was the subject of discussion at the sessions of the 
Serbian Medical Association, and every year it was 
the main item on the agenda of its annual assemblies. 
During one of the annual assemblies, the adoption of 
the new Law on Health was initiated, but also the es-
tablishment of the Ministry of Health, and the higher 
education institution of the Medical Faculty in Bel-
grade. However, the Balkan Wars and the First World 
War delayed the implementation of these initiatives 
(7). However, the military medical service developed 
much faster because the war conditions demanded it. 
From 1886 to 1903, the military ambulance experi-
enced a revival, all under the leadership of Dr. Mihaj-
lo Mike Markovic. His role in the military ambulance 
was as dominant as the role of Dr. Vladan Djordjevic 
in the civilian ambulance. As an active participant in 
the Serbian-Turkish wars, using his experiences, he 
focused his work on the development of war surgery, 
neglecting the hygienic-epidemiological service. He 
brought from Krakow an experienced surgeon, Dr. 
Roman Sendermayer, as the head of the military-sur-
gical department, which opened in improvised prem-
ises at the old Belgrade military hospital. He sent sev-
eral Serbian doctors to Vienna for specialization, and 
upon their return, he opened many surgical wards in 
five divisional hospitals in Belgrade, Nis, Kragujevac, 
Valjevo, and Zajecar. These surgeons also worked 
part-time in civilian hospitals, which contributed to 
the development of civilian medical care (1).

CONCLUSION
Guided by the oath, expertise, and experience, 

the doctors of that time made a significant effort to 
improve and develop medicine in Serbia in the 19th 
century. Unfortunately, the Balkan Wars and the First 
World War prevented them from further improving 
their health conditions in that period.
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Padom srednjovekovne srpske države pod tursku 
vlast, svaka kultura, i medicina izumire, a narod je pri-
begao narodnoj medicini i samoukim lekarima, empi-
ričarima. Srbi su se počeli školovati u Beču i Pešti, a 
već početkom 18. veka u Novom Sadu je bilo srpskih 
lekara. U to vreme pojavljuju se prvi lekari sa diploma-
ma u Srbiji, ali uglavnom kao lični lekari beogradskog 
paše, ili kneza Miloša, odnosno njegovog brata Jevrema 
u Šapcu. U četvrtoj deceniji 19. veka postavljeni su prvi 
vojni lekari, a novostvorene četiri komande vojnih okru-
ga dobile su svoje lekare. Srpsko lekarsko društvo po-
krenulo je prvi medicinski časopis „Srpski arhiv“ 1874. 

Josif Pančić piše prve udžbenike iz prirodnih nauka, a 
dr Aćim Medović prvi udžbenik sudske medicine. Pre 
Prvog srpsko-turskog rata, civilna ambulanta je brojala 
69 lekara, 10 lekarskih pomoćnika, 26 farmaceuta i pet 
apotekarskih pomoćnika, dok je vojna ambulanta imala 
19 lekara, pet saniteta, jednog apotekara i četiri apote-
karska pomoćnika. Pokrenuto je zdravstvo i osnivanje 
Ministarstva zdravlja, te visokoškolske ustanove Medi-
cinskog fakulteta u Beogradu. Vođeni zakletvom, struč-
nošću i iskustvom, tadašnji lekari su uložili značajan na-
por da unaprede i razviju medicinu u Srbiji u 19. veku.

Ključne reči: istorija medicine, Srbija, 19. vek.
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SA NA MED je medicinski ča so pis osno van 2006. 
go di ne. Ča so pis ob ja vlju je: originalne na uč ne i struč
ne član ke, pri ka ze bo le sni ka, re vij ske ra do ve, pi sma 
ured ni ku, član ke iz isto ri je me di ci ne, pri kaz ob ja vlje
nih knji ga i dru ge me di cin ske in for ma ci je.

Ru ko pi se sla ti na adre su:
Prim. dr Av do Će ra nić,
(za Sa na med)
Ul. Pa lih bo ra ca 52, 36300 No vi Pa zar
Email: sa na mednp2006ªgmail.com
www.sa na med.rs

Pri spe li ru ko pis Ure đi vač ki od bor ša lje re cen zen
ti ma ra di struč ne pro ce ne. Uko li ko re cen zen ti pred lo že 
iz me ne ili do pu ne, ko pi ja re cen zi je se do sta vlja auto ru 
s mol bom da une se tra že ne iz me ne u tekst ra da ili da 
ar gu men to va no obra zlo ži svo je ne sla ga nje s pri med
ba ma re cen zen ta. Ko nač nu od lu ku o pri hva ta nju ra da 
za štam pu do no si glav ni i od go vor ni ured nik.

Ča so pis se štam pa na engleskom je zi ku, sa krat
kim sa dr ža jem pre ve de nim na srpski je zik.

OP ŠTA UPUT STVA

Tekst ra da ku ca ti u pro gra mu za ob ra du tek sta 
Word, la ti ni com, sa dvo stru kim pro re dom, is klju či vo 
fon tom Ti mes New Ro man i ve li či nom slo va 12 ta ča ka 
(12 pt). Sve mar gi ne po de si ti na 25 mm, a tekst ku ca ti 
sa le vim po rav na njem i uvla če njem sva kog pa su sa za 
10 mm, bez de lje nja re či (hi fe na ci je).

Ru ko pis mo ra bi ti or ga ni zo van na sle de ći na čin: 
na slov na stra na, sa že tak na srp skom je zi ku, sa že tak na 
en gle skom jeziku, ključ ne re či, uvod, cilj ra da, bo le
sni ci i me to di/ma te ri jal i me to di, re zul ta ti, di sku si ja, 
za klju čak, li te ra tu ra, ta be le, le gen de za sli ke i sli ke.

Sva ki deo ru ko pi sa (na slov na stra na, itd.) mo ra 
po če ti na po seb noj stra ni. Sve stra ne mo ra ju bi ti nu me
ri sa ne po re do sle du, po čev od na slov ne stra ne. Po da ci 
o ko ri šće noj li te ra tu ri u tek stu ozna ča va ju se arap skim 
bro je vi ma u za gra da ma, i to onim re do sle dom ko jim 
se po ja vlju ju u tek stu.

Obim ru ko pi sa. Ce lo kup ni ru ko pis ra da, ko ji či
ne na slov na stra na, kra tak sa dr žaj, tekst ra da, spi sak 

li te ra tu re, svi pri lo zi, od no sno pot pi si za njih i le gen da 
(ta be le, sli ke, gra fi ko ni, she me, cr te ži), na slov na stra
na i sa že tak na en gle skom je zi ku, mo ra iz no si ti za ori
gi nal ni rad, sa op šte nje, rad iz isto ri je me di ci ne i pre
gled li te ra tu re do 5.000 re či, a za pri kaz bo le sni ka, rad 
za prak su, edu ka tiv ni čla nak do 3.000 re či; ra do vi za 
osta le ru bri ke mo ra ju ima ti do 1.500 re či.

Pro ve ra bro ja re či u do ku men tu mo že se iz vr ši ti 
u pro gra mu Word kroz pod me ni To ols-Word Co unt ili 
Fi le-Pro per ti es-Sta ti stics.

Sva me re nja, iz u zev krv nog pri ti ska, mo ra ju bi
ti izražena u in ter na ci o nal nim SI je di ni ca ma, a ako je 
neo p hod no, i u kon ven ci o nal nim je di ni ca ma (u za gra
di). Za le ko ve se mo ra ju ko ri sti ti ge ne rič ka ime na. Za
šti će na ime na se mo gu do da ti u za gra di.

Na slov na stra na. Na slov na stra na sa dr ži na slov 
ra da, kra tak na slov ra da (do 50 slov nih me sta), pu na 
pre zi me na i ime na svih auto ra, na ziv i me sto in sti tu ci
je u ko joj je rad iz vr šen, za hval nost za po moć u iz vr
še nju ra da (ako je ima), ob ja šnje nje skra će ni ca ko je su 
ko ri šće ne u tek stu (ako ih je bi lo) i u do njem de snom 
uglu ime i adre su auto ra sa ko jim će se oba vlja ti ko re
spon den ci ja.

Na slov ra da tre ba da bu de sa žet, ali in for ma ti van.
Ako je po treb no, mo že se do da ti i pod na slov.
Kra tak na slov tre ba da sa dr ži naj bit ni je in for ma

ci je iz pu nog na slo va ra da, ali ne sme bi ti du ži od 50 
slov nih me sta.

Ako je bi lo ma te ri jal ne ili ne ke dru ge po mo ći u 
iz ra di ra da, on da se mo že sa že to iz re ći za hval nost oso
ba ma ili in sti tu ci ja ma ko je su tu po moć pru ži le.

Tre ba ot ku ca ti li stu svih skra će ni ca upo tre blje nih 
u tek stu. Li sta mo ra bi ti ure đe na po abe ced nom re du 
pri če mu sva ku skra će ni cu sle di ob ja šnje nje. Uop šte, 
skra će ni ce tre ba iz be ga va ti, ako ni su neo p hod ne.

U do njem de snom uglu na slov ne stra ne tre ba ot
ku ca ti ime i pre zi me, te le fon ski broj, broj fak sa i tač nu 
adre su auto ra sa ko jim ce se oba vlja ti ko re spo den ci ja.

Stranica sa sažetkom. Sa že tak mo ra ima ti do 
350 re či. Tre ba kon ci zno da is ka že cilj, re zul ta te i za
klju čak ra da ko ji je opi san u ru ko pi su. Sa že tak ne mo
že sa dr ža ti skra će ni ce, fu sno te i re fe ren ce.

Ključnereči. Is pod sa žet ka tre ba na ve sti 3 do 8 
ključ nih re či ko je su po treb ne za in dek si ra nje ra da. 

UPUT STVO AUTO RI MA



46  

U iz bo ru ključ nih re či ko ri sti ti Me di cal Su bject He a
dings — MeSH.

Stranicasasažetkomnaengleskomjeziku.Tre
ba da sa dr ži pun na slov ra da na en gle skom je zi ku, kra
tak na slov ra da na en gle skom je zi ku, na ziv in sti tu ci je 
gde je rad ura đen na en gle skom je zi ku, tekst sa žet ka na 
en gle skom je zi ku i ključ ne re či na en gle skom je zi ku.

Struk tu ra ra da. Svi pod na slo vi se pi šu ve li kim 
slo vi ma i bol do va no.

Ori gi nal ni rad tre ba da ima sle de će pod na slo ve: 
uvod, cilj ra da, me tod ra da, re zul ta ti, di sku si ja, za klju
čak, li te ra tu ra.

Pri kaz bo le sni ka či ne: uvod, pri kaz bo le sni ka, di
sku si ja, li te ra tu ra.

Pre gled iz li te ra tu re či ne: uvod, od go va ra ju ći 
pod na slo vi, za klju čak, li te ra tu ra.

Bolesnici i metode/materijal i metode. Tre ba 
opi sa ti iz bor bo le sni ka ili eks pe ri men tal nih ži vo ti nja, 
uklju ču ju ći kon tro lu. Ime na bo le sni ka i bro je ve isto ri
ja ne tre ba ko ri sti ti.

Me to de ra da tre ba opi sa ti sa do volj no de ta lja ka
ko bi dru gi is tra ži va či mo gli pro ce ni ti i po no vi ti rad.

Ka da se pi še o eks pe ri men ti ma na lju di ma, tre ba 
pri lo ži ti pi sme nu iz ja vu u ko joj se tvr di da su eks pe
ri men ti oba vlje ni u skla du sa mo ral nim stan dar di ma 
Ko mi te ta za eks pe ri men te na lju di ma in sti tu ci je u ko
joj su auto ri ra di li, kao i pre ma uslo vi ma Hel sin ške 
de kla ra ci je. Ri zič ne pro ce du re ili he mi ka li je ko je su 
upo tre blje ne se mo ra ju opi sa ti do de ta lja, uklju ču ju ći 
sve me re predostrožnosti. Ta ko đe, ako je ra đe no na ži
vo ti nja ma, tre ba pri lo ži ti iz ja vu da se sa nji ma po stu
pa lo u skla du sa pri hva će nim stan dar di ma.

Tre ba na ve sti sta ti stič ke me to de ko je su ko ri šće ne 
u ob ra di re zul ta ta.

Rezultati. Re zul ta ti tre ba da bu du ja sni i sa že ti, 
sa mi ni mal nim bro jem ta be la i sli ka neo p hod nih za do
bru pre zen ta ci ju.

Di sku si ja. Ne tre ba či ni ti obi man pre gled li te ra
tu re. Tre ba di sku to va ti glav ne re zul ta te u ve zi sa re zul
ta ti ma ob ja vlje nim u dru gim ra do vi ma. Po ku ša ti da se 
ob ja sne raz li ke iz me đu do bi je nih re zul ta ta i re zul ta ta 
dru gih auto ra. Hi po te ze i spe ku la tiv ne za ključ ke tre ba 
ja sno iz dvo ji ti. Di sku si ja ne tre ba da bu de po no vo iz
no še nje za klju ča ka.

Literatura. Re fe ren ce nu me ri sa ti red nim arap
skim bro je vi ma pre ma re do sle du na vo đe nja u tek stu. 
Broj re fe ren ci ne bi tre ba lo da bu de ve ći od 30, osim u 
pre gle du li te ra tu re, u ko jem je do zvo lje no da ih bu de 
do 50.

Iz be ga va ti ko ri šće nje ap strak ta kao re fe ren ce, a 
ap strak te sta ri je od dve go di ne ne ci ti ra ti.

Re fe ren ce se ci ti ra ju pre ma tzv. Van ku ver skim 
pra vi li ma, ko ja su za sno va na na for ma ti ma ko ja ko
ri ste Na ti o nal Li brary of Me di ci ne i In dex Me di cus.

Pri me ri:
1. Članak: (svi auto ri se na vo de ako ih je šest i 

ma nje, ako ih je vi še na vo de se sa mo pr vih šest i do
da je se ”et al.”)

Spa tes ST, Mel let te JR, Fit zpa trick J. Me ta sta
tic ba sal cell car ci no ma. J Der ma tol Surg. 2003; 
29(2): 650–652.
2. Knjiga:
Sher lock S. Di se a se of the li ver and bi li ary 
system. 8th ed. Ox ford: Blac kwell Sc Publ, 1989.
3. Poglavljeiličlanakuknjizi:
Lat ko vić Z. Tu mo ri oč nih ka pa ka. U: Li tri čin O i 
sar. Tu mo ri oka. 1. izd. Be o grad: Za vod za udž be
ni ke i na stav na sred stva, 1998: 18–23.
Tabele. Ta be le se ozna ča va ju arap skim bro je vi

ma po re do sle du na vo đe nja u tek stu, sa na zi vom ta be le 
iz nad.

Slike. Sve ilu stra ci je (fo to gra fi je, gra fi ci, cr te ži) 
se sma tra ju sli ka ma i ozna ča va ju se arap skim bro je
vi ma u tek stu i na le gen da ma, pre ma re do sle du po ja
vlji va nja. Tre ba ko ri sti ti mi ni mal ni broj sli ka ko je su 
za i sta neo p hod ne za raz u me va nje ra da. Slo va, bro je vi 
i sim bo li mo ra ju bi ti ja sni, pro por ci o nal ni, i do volj no 
ve li ki da se mo gu re pro du ko va ti. Pri iz bo ru ve li či ne 
gra fi ka tre ba vo di ti ra ču na da pri li kom nji ho vog sma
nji va nja na ši ri nu jed nog stup ca tek sta ne će do ći do 
gu bit ka či tlji vo sti. Le gen de za sli ke se mo ra ju da ti na 
po seb nim li sto vi ma, ni ka ko na sa moj sli ci.

Ako je uve li ča nje zna čaj no (fo to mi kro gra fi je) 
ono tre ba da bu de na zna če no ka li bra ci o nom li ni jom 
na sa moj sli ci. Du ži na ka li bra ci o ne li ni je se uno si u 
le gen du sli ke.

Uz fo to gra fi je na ko ji ma se bo le sni ci mo gu pre
po zna ti tre ba po sla ti pi sme nu sa gla snost bo le sni ka da 
se one ob ja ve.

Za sli ke ko je su ra ni je već ob ja vlji va ne tre ba na
ve sti ta čan iz vor, tre ba se za hva li ti auto ru, i tre ba pri
lo ži ti pi sme ni pri sta nak no si o ca iz da vač kog pra va da 
se sli ke po no vo ob ja ve.

Pisma uredniku. Mo gu se pu bli ko va li pi sma 
ured ni ku ko ja se od no se na ra do ve ko ji su ob ja vlje ni u 
SA NA ME DU, ali i dru ga pi sma. Ona mo gu sa dr ža ti i 
jed nu ta be lu ili sli ku, i do pet re fe ren ci.

Pro prat no pi smo. Uz ru ko pis oba ve zno pri lo ži ti 
pi smo ko je su pot pi sa li svi auto ri, a ko je tre ba da sa
dr ži: iz ja vu da rad pret hod no ni je pu bli ko van i da ni je 
isto vre me no pod net za ob ja vlji va nje u ne kom dru gom 
ča so pi su, te iz ja vu da su ru ko pis pro či ta li i odo bri li 
svi auto ri ko ji is pu nja va ju me ri la autor stva. Ta ko đe je 
po treb no do sta vi ti ko pi je svih do zvo la za: re pro du ko
va nje pret hod no ob ja vlje nog ma te ri ja la, upo tre bu ilu
stra ci ja i ob ja vlji va nje in for ma ci ja o po zna tim lju di ma 
ili ime no va nje lju di ko ji su do pri ne li iz ra di ra da.
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Troškovipripremerada

Svi auto ri ra do va, ima ju oba ve zu da pre ne go što 
do bi ju po tvr du da će rad bi ti ob ja vljen u Sa na me du, 
iz vr še upla tu za po kri će de la tro ško va štam pe ko ja 
za auto ra ra da iz no si 2500 di na ra, a za ko a u to re po 
1500 di na ra, za sva ki pri hva će ni rad. Za auto ra ra da 
iz ino stran stva na kna da za štam pa nje iz no si 40 eura 
(u di nar skoj pro ti vred no sti po kur su na dan upla te), a 
za ko a u to re 20 eura. Do dat no će bi ti na pla će na sva ka 

stra ni ca na ko joj se na la ze sli ke u bo ji, po ce ni od 30 
eura; cr no be le sli ke se ne na pla ću ju.

Za sva da lja uput stva i in for ma ci je kon tak ti raj te 
Ured ni štvo.

Napomena. Rad ko ji ne is pu nja va uslo ve ovog uput
stva ne mo že bi ti upu ćen na re cen zi ju i bi će vra ćen auto
ri ma da ga do pu ne i is pra ve. Pri dr ža va njem uput stva za 
pi sa nje ra da za SA NA MED znat no će se skra ti ti vre me ce
lo kup nog pro ce sa do ob ja vlji va nja ra da u ča so pi su, što će 
po zi tiv no uti ca ti na kva li tet i re dov nost iz la že nja sve za ka.





  
  
 
 

IN STRUC TI ONS TO AUT HORS
SA NA MED is a medical jo u r nal, published since 

2006. The jo u r nal pu blis hes: ori gi nal pa pers, ca se re
ports, re vi ew ar tic les, let ters to the Edi tor, ot her ar tic
les and in for ma tion con cer ned with prac ti ce and re se
arch in me di ci ne.

Ad dress ma nu scripts to:
Prim. dr Av do Će ra nić,
(for Sa na med)
Ul. Pa lih bo ra ca 52, 36300 No vi Pa zar
Email sa na mednp2006ªgmail.com
www.sa na med.rs

Ar ri ved ma nu script is sent to re vi e wers for ex pert 
as ses sment by the Edi to rial Bo ard. If re vi e we rs pro po
se chan ges or amend ments, co pi es of re vi ews are sub
mit ted to aut hors with a re qu est to en ter the re qu i red 
chan ges to the text or ex pla in its di sa gre e ment with the 
re marks of the re vi e wer. The fi nal de ci sion of ac cep
tan ce for pu blis hing is gi ven by Edi tor in chi ef.

The jo u r nal is pu blis hed in En glish, with the sum
mary tran sla ted in to Ser bian.

GE NE RAL GU I DE LI NES

Text of the pa per sho uld be typed in a word pro
ces sing pro gram Word, writ ten in La tin, do u blespa
ced, only in Ti mes New Ro man font si ze 12 po ints. All 
mar gins sho uld be set at 25 mm, and the text sho uld be 
typed with the left alig nment and pa ra graph in den ta ti
ons of 10 mm, wit ho ut di vi ding the words.

The ma nu script sho uld be ar ran ged as fol lo wing: 
ti tle pa ge, ab stract, key words, in tro duc tion, pa ti ents 
and met hods/ma te rial and met hods, re sults, di scus
sion, con clu sion, re fe ren ces, ta bles, fi gu re le gends and 
fi gu res.

Each ma nu script com po nent (ti tle pa ge, etc.) be
gins on a se pa ra te pa ge. All pa ges are num be red con
se cu ti vely be gin ning with the ti tle pa ge.

Re fe ren ces in the text are de sig na ted with Ara bic 
nu me rals in pa rent he ses, and the or der in which they 
ap pe ar in the text.

Ma nu script vo lu me. The com ple te ma nu script, 
which in clu des ti tle pa ge, short ab stract, text of the ar

tic le, li te ra tu re, all fi gu res and per mi si ons for them and 
le gends (ta bles, ima ges, graphs, di a grams, dra wings), 
ti tle pa ge and ab stract in En glish, can ha ve the length 
up to 5000 words for ori gi nal pa per, re port, pa per on 
the hi story of me di ci ne and li te ra tu re over vi ew, whi le 
for pa ti ent pre sen ta tion, prac ti ce pa per, edu ca ti ve ar
tic le it can be up to 3000 words, and ot her pa pers can 
be up to 1500 words.

The word co unt check in a do cu ment can be do
ne in Word pro ces sor pro gram in sub me nu To ols Word 
Co unt or Fi le Pro per ti es Sta ti stics.

All me a su re ments, ex cept blood pres su re, are re
por ted in the System In ter na ti o nal (SI) and, if ne ces
sary, in con ven ti o nal units (in pa rent he ses). Ge ne ric 
na mes are used for drugs. Brand na mes may be in ser
ted in pa rent he ses. 

Ti tle pa ge. The ti tle pa ge con ta ins the ti tle, short 
ti tle, full na mes of all the aut hors, na mes and full lo ca
tion of the de part ment and in sti tu tion whe re work was 
per for med, ac know led gments, ab bre vi a ti ons used, and 
na me of the cor re spon ding aut hor. The ti tle of the ar
tic le is con ci se but in for ma ti ve, and it in clu des ani mal 
spe ci es if ap pro pri a te. A sub ti tle can be ad ded if ne
ces sary.

A sho rt ti tle of less than 50 spa ces, for use as a 
run ning head, is in clu ded.

A bri ef ac know led gment of grants and ot her as si
stan ce, if any, is in clu ded.

A list of ab bre vi a ti ons used in the pa per, if any, 
is in clu ded. List ab bre vi a ti ons alp ha be ti cally fol lo wed 
by an ex pla na ti on of what they stand for. In ge ne ral, 
the use of ab bre vi a ti ons is di sco u ra ged un less they are 
es sen tial for im pro ving the re a da bil lity of the text.

The na me, te lep ho ne num ber, fax num ber, and 
exact po stal ad dress of the aut hor to whom com mu
ni ca ti ons and re prints sho uld be sent, are typed at the 
lo wer right cor ner of the ti tle pa ge.

Ab stract pa ge. An ab stract of less than 180 words 
con ci sely sta tes the ob jec ti ve, fin dings, and con clu sion 
of the stu di es de scri bed in the ma nu script. The ab stract 
do es not con tain ab bre vi a ti ons, fo ot no tes or re fe ren ces.
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Be low the ab stract, 3 to 8 keywords or short phra
ses are pro vi ded for in de xing pur po ses.

The struc tu re of work. All he a dings are writ ten 
in ca pi tal let ters and bold.

Ori gi nal work sho uld ha ve the fol lo wing he a
dings: in tro duc tion, aim, met hods, re sults, di scus sion, 
con clu sion, re fe ren ces.

A ca se re port in clu de: in tro duc tion, ca se re port, 
di scus sion, re fe ren ces.

Re vi ew of the li te ra tu re in clu de: an in tro duc tion, 
sub he a dings, con clu sion, re fe ren ces.

Pa ti ents and met hods/Ma te rial and met hods. 
The se lec tion of pa ti ents or ex pe ri men tal ani mals, in
clu ding con trols is de scri bed. Pa ti ents’ na mes and ho
spi tal num bers are not used.

Met hods are de scri bed in suf fi ci ent de tail to per
mit eva lu a tion and du pli ca tion of the work by ot her 
in ve sti ga tors.

When re por ting ex pe ri ments on hu man su bjects, 
it sho uld be in di ca ted whet her the pro ce du res fol lo
wed we re in ac cor dan ce with et hi cal stan dards of the 
Com mit tee on hu man ex pe ri men ta ti on of the in sti tu
tion in which they we re do ne and in ac cor dan ce with 
the Dec la ra tion of Hel sin ki. Ha zar do us pro ce du res or 
che mi cals, if used, are de scri bed in de tail, in clu ding 
the sa fety pre ca u ti ons ob ser ved. When ap pro pri a te, a 
sta te ment is in clu ded ve rifying that the ca re of la bo ra
tory ani mals fol lo wed the ac cep ted stan dards.

Sta ti sti cal met hods used, are outli ned.
Re sults. Re sults are cle ar and con ci se, and in clu

de a mi ni mum num ber of ta bles and fi gu res ne ces sary 
for pro per pre sen ta tion.

Di scus sion. An ex ha u sti ve re vi ew of li te ra tu re is 
not ne ces sary. The ma jor fin dings sho uld be di scus sed 
in re la tion to ot her pu blis hed works. At tempts sho uld 
be ma de to ex pla in dif fe ren ces bet we en re sults of the 
pre sent study and tho se of the ot hers. The hypot he sis 
and spe cu la ti ve sta te ments sho uld be cle arly iden ti fied. 
The di scus sion sec tion sho uld not be a re sta te ment of 
re sults, and new re sults sho uld not be in tro du ced in the 
di scus sion.

Re fe ren ces. Re fe ren ces are iden ti fied in the text 
by Ara bic nu me rals in pa rent he ses. They are num be
red con se cu ti vely in the or der in which they ap pe ar in 
the text. Num ber of re fe ren ces sho uld not ex ce ed 30, 
ex cept in the li te ra tu re re vi ew, which is al lo wed to be 
to 50.

Avoid using ab stracts as re fe ren ces and ab stract 
ol der than two years are not ci ted.

Re fe ren ces are ci ted by the socal led Van co u ver 
ru les, which are ba sed on for mats that use the Na ti o
nal Li brary of Me di ci ne and In dex Me di cus. The fol
lo wing are exam ples:

1. Ar tic le: (all aut hors are li sted if the re are six or 
fe wer, ot her wi se only the first six are li sted fol lo wed 
by “et al.“)

Spa tes ST, Mel let te JR, Fit zpa trick J. Me ta sta
tic ba sal cell car ci no ma. J Der ma tol Surg. 2003; 
29(2): 650–652.
2. Bo ok: 
Sher lock S. Di se a se of the li ver and bi li ary sys
tem. 8th ed. Ox ford: Blac kwell Sc Publ, 1989.
3. Chap ter or ar tic le in a bo ok:
Tri er JJ. Ce li ac sprue. In: Sle i sen ger MH, For
dtran J5, eds. Ga stroin te sti nal di se a se. 4 th ed. 
Phi la delp hia: WB Sa un ders Co, 1989: 1134–52.
Ta bles. Ta bles are typed on se pa ra te she ets with 

fi gu re num bers (Ara bic) and ti tle abo ve the ta ble and 
ex pla na tory no tes, if any, be low the ta ble.

 Figures and figure legends. All il lu stra ti ons 
(pho to graphs, graphs, di a grams) are to be con si de red 
fi gu res, and are num be red con se cu ti vely in the text 
and fi gu re le gend in Ara bic nu me rals. The num ber 
of fi gu res in clu ded is the le ast re qu i red to con vey the 
mes sa ge of the pa per, and no fi gu re du pli ca tes the da ta 
pre sen ted in the ta bles or text. Let ters, nu me rals and 
symbols must be cle ar, in pro por tion to each ot her, and 
lar ge eno ugh to be re a da ble when re du ced for pu bli
ca tion. Fi gu res are sub mit ted as ne ar to the ir prin ted 
si ze as pos si ble. Le gends for fi gu res sho uld be gi ven 
on se pa ra te pa ges.

If mag ni fi ca tion is sig ni fi cant (pho to mic ro
graphs), it is in di ca ted by a ca li bra tion bar on the print, 
not by a mag ni fi ca tion fac tor in the fi gu re le gend. The 
length of the bar is in di ca ted on the fi gu re or in the fi
gu re le gend.

Pho to graphs of iden ti fi a ble pa ti ents are ac com pa
nied by writ ten per mis sion from the pa ti ent.

For fi gu res pu blis hed pre vi o usly, the ori gi nal so u
r ce is ac know led ged, and writ ten per mis sion from the 
copyright hol der to re pro du ce it is sub mit ted.

Let ters to the Edi tor. Both let ters con cer ning 
and tho se not con cer ning the ar tic les that ha ve been 
pu blis hed in SA NA MED will be con si de red for pu bli
ca tion. They may con tain one ta ble or fi gu re and up to 
fi ve re fe ren ces.

Co ver let ter. The let ter sig ned by all aut hors 
must be at tac hed with the ma nu script. The let ter sho
uld con sist of: the sta te ment that the pa per has not been 
pu blis hed pre vi o usly and that it is not sub mit ted for 
pu bli ca tion to so me ot her jo ur nal, the sta te ment that 
the ma nu script has been read and ap pro ved by all the 
aut hors who ful fill the aut hor ship cri te ria. Furt her mo
re, aut hors sho uld at tach co pi es of all per mits: for re
pro duc tion of pre vi o usly pu blis hed ma te ri als, for use 
of il lu stra ti ons and for pu bli ca tion of in for ma tion abo
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ut pu blicly known per sons or na ming the pe o ple who 
con tri bu ted to the cre a tion of the work.

Costs of pa per pre pa ra tion 

All aut hors of pa pers, ha ve obli ga tion, be fo re 
they re ce i ve con fir ma tion that the pa per will be pu blis
hed in Sa na med, to pay part of ex pen ses of prin ting, 
which is 2500 RSD for aut hor, 1500 RSD for coaut
hors, for each pa per.

For pa per aut hor from abroad prin ting fe es are 40 
Euro (in Di nar equ i va lent at the ex chan ge ra te on the 
day of payment), and 20 Euro for coaut hors. Ad di ti o

nally will be char ged each pa ge with pic tu res in co lor, 
co sting 30 Euro; black and whi te pic tu res will not be 
char ged.

For any furt her in struc ti ons and in for ma tion, con
tact Edi to rial Bo ard.

No te. The pa per which do es not ful fill the con di
ti ons set in this in struc tion can not be set to re vi e wers 
and will be re tur ned to the aut hors for amend ments 
and cor rec ti ons. By fol lo wing the in struc ti ons for wri
ting the pa pers for Me di cal Jo u r nal, the ti me ne e ded 
for the pro cess of pu bli ca tion of pa pers in the jo ur nal 
will be shor te ned, which will ha ve po si ti ve im pact on 
the qu a lity and re gu la rity of pu bli ca tion of vo lu mes.
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