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ASSESSMENT OF BONE HEALTH IN ADULTS WITH CYSTIC FIBROSIS IN THE REPUBLIC

OF NORTH MACEDONIA

HNPOHEHKA HA KOCKEHO 3JPABJE KAJ BO3PACHU NHNAIMEHTH CO HUMCTHUHYHA
®UBPO3A BO PEIIYBJIMKA CEBEPHA MAKEJJOHUJA

Marta Foteva®, Alan Andonovski and Tatjana Jakjovska®

'University Clinic for Orthopedic Surgery, Institute of Pulmonary Diseases in Children - Skopje, Faculty of
Medicine, Ss. Cyril and Methodius University in Skopje, Republic of North Macedonia

Abstract

Introduction. The term cystic fibrosis bone disease
(CFBD) is used to describe low BMD and /or fragility
fractures in CF patients.

Aim. We decided to carry out a bone health screening
of adult patients with CF in the Republic of North
Macedonia and determine their current status.
Methods. We conducted a prospective study which
comprised a sample of 30 individuals with CF above
the age of 18 years, of the population of ~50 adults
with CF in North Macedonia. Sex, age, height and
weight (later converted to BMI kg/m?) were recorded;
blood sample analyzed for serum levels of calcium,
free calcium, phosphate, parathyroid hormone (PTH)
and 25(OH)D. We conducted an interview with all
subjects regarding additional risk factors. All subjects
underwent DXA scan by measuring BMD at the lum-
bar spine and proximal hip.

Results. Approximately one half of the adults with CF
had low BMD and about a quarter of them also had
osteoporosis. 33.3% of patients had history of fragility
fractures, the mean BMI was lower than the reco-
mmended values; vitamin D deficiency was found in
60% and continuous use of glucocorticoids was recor-
ded in 30% of subjects. Conclusion: Our findings are
in agreement with those of other studies. The most
effective method for evaluating BMD in adult CF
patients is DXA scanning and regular monitoring.

Keywords: cystic fibrosis, bone density, osteoporosis

Amncrpakrt

BoBen. Tepmunor Kockena OosecT mpu LUCTHYHA
¢ubposa (Cystic Fibrosis Bone Disease -CFBD) ce
KOPHCTH J]a C€ ONMILIE HUCKA KOCKEHOMMHEpalHa ryc-
THUHA W/UiaK GparuiaHu GpakTypu Kaj NalHeHTUTE CO

Correspondence to: ~ Marta Foteva, University Clinic for Orthopedic
Surgery, 1000 Skopje, R.N. Macedonia; E-mail: martafoteva@hotmail.com

nuctudHa Gubposa (D).

Hen. OpnyunBMe Aa CIOpoBeneMe HCTPaKyBame 3a
KOCKEHOTO 37[paBje Ha BO3PACHHU MAIMEHTH CO IIMCTUYHA
¢udposza Bo Peny6nuka CeBepHa MakenoHuja 1 aa ja
YIBpPAUME CeramrHata cocrojoa.

Metonu. CrpoBeoBMe IPOCTICKTHUBHA CTYAWja HA TIPH-
Mepok o 30 uanuBuayu co LID wax 18 rogunm, of
nomynanyjata of ~50 BospacHu co LI® Bo CeBepHa
Makxenonuja. HotrpasMe: most; Bo3pacT; BUCHHA U Te-
)WHA (KOM THM KOHBEPTHPAaBME BO MHIEKC Ha TeJeCHA
Maca); aHaIN3UpaBMe KPBEH MPUMEPOK 33 CEPYMCKH
HUBOA Ha KAJIIUYM, jOHU3UPaH KaumyM, dpochop, mna-
parupouner xopmon u 25(0OH)D. CnposenoBme HH-
TEPBjy CO CUTE YYECHHIH BO CTyAMjaTa 3a IMPUCYCTBO
Ha JIOTOJIHUTENTHU pu3uK (aktopu. Kaj cute cydjexTn
m3BpmmBMe cHuMame Ha JIEKCA ckeH co Mepeme Ha
KOCKEHOMHHEpaIHaTa T'YCTHHA BO PETHUTE Ha JTyMOasieH
pOeT U MPOKCHMAJICH KOJIK.

Pe3yararn. Oxoity TOMOBHHA O BO3PACHHUTE MAIUCHTH
co [I® umaar HUCKAa KOCKEHOMMHEpalHa IyCTUHA, a
OKOJTy €/IHa YeTBPTHHA O]l HUB ocTteornopo3a. 33,3% ox
MAIMCHTUTE JaBaaT MOJATOK 3a (paruiaHa ¢Gppaktypa,
CpelHATa BPEAHOCT Ha MHIEKCOT Ha TeJeCHa Maca ¢
MIOHUCKA OJ TIpeTopavyaHara, HeA0OCTaTOK Ha BUTAMUH
1 nHajooBme kaj 60 %, a KOHTHHYHpaHa ynoTpeba Ha
rimkokopTukon i kaj 30 % on cydjexTure.
3akay4dok. OBHe MOAATOLM OJrOBapaaT HA UCTUTE O
npyru ctyaud. HajedekTHBeH Ha4YMH 3a MPOIEHKA Ha
KOCKCHOMUHEpATHATA TYCTHHA Ka] BO3PACHH MAIUCHTH
co ® e IEKCA ckeHupame U MOHUTOPUPAE.

Kayunu 300poBu: nuctuuna ¢pudbposa, KOCKeHa
T'YCTHHA, OCTEOIOPO3a

Introduction

Cystic fibrosis (CF) is an autosomal recessive disorder
which is caused by defects in the cystic fibrosis
transmembrane conductance regulator (CFTR) gene
and is characterized by chronic respiratory failure,
recurrent infections, and pancreatic insufficiency, which
often lead to decreased life expectancy. Advances in
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care and treatment in the last decades have prolonged
the life expectancy of these patients with more patients
reaching adulthood and even their fifties [1]. This has
resulted in new complications previously rarely seen
in CF, such as reduced bone mineral density (BMD)
and increased fracture rates [1-3]. The term cystic
fibrosis bone disease (CFBD) is used to describe low
BMD and/or fragility fractures in CF patients. CFBD
is considered a multifactorial disorder, arising from both
direct and indirect contributors from the underlying CF
defect, such as poor nutritional status, lung infection,
vitamin D insufficiency, a negative calcium balance,
pancreatic insufficiency, hypogonadism, delayed pu-
berty, CF-related diabetes, glucocorticoid treatment,
reduced levels of weight bearing activity and the effect
of CFTR dysfunction on bone cells [3]. Fragility
fractures occur following an event which would
otherwise not be expected to result in a fracture and
are characterized by their association with low bone
mineral density (BMD)[4]. These fractures, particularly
of the vertebrae and ribs, have the potential to increase
morbidity in CF patients as a result of pain and dete-
rioration in respiratory status, prolonged periods of
bed-rest and inactivity.

Regular screening of bone health is advised for CF
patients by international guidelines [2,3].

In our country, assessment of bone health in adults
with CF is performed sporadically and mostly when
fragility fractures occur. We decided to carry out a
bone health screening of adult patients with CF in the
Republic of North Macedonia and determine their
current status.

Material and methods

We conducted a prospective study which comprised a
randomly selected sample of 30 individuals with CF
above the age of 18 years, of the population of ~50
adults with CF in North Macedonia. The aim was to

obtain a study sample that was representative of the adult
CF population in our country. None of the participants
has undergone lung transplantation or received CFTR
modulator or antiresorptive treatment. In all group
subjects diagnosis of CF and CF genotype were pre-
viously obtained and verified. Sex, age, height and
weight (later converted to BMI kg/m?) were recorded.
Biochemical data were obtained from a blood sample
taken when patients were clinically stable and analyzed
for serum levels of calcium, free calcium, phosphate,
parathyroid hormone (PTH) and 25(OH)D. We con-
ducted an interview with all subjects regarding vit. D
and calcium supplementation, glucocorticoid use, history
of fragility fracture and presence of cystic fibrosis
related diabetes (CFRD). All subjects underwent DXA
scan by measuring BMD at the lumbar spine and
proximal hip. All scans were performed on the same
device (Hollogic Discovery) and by the same operating
technician. BMD values were expressed as Z-scores
(Z-score LS for lumbar spine and Z-score PH for
proximal hip).

Statistical analysis was performed using STATISTICA
7.1 and SPSS Statistics 23.0. The following statistical
methods were used: descriptive statistics for numeric
variables, Pearson’s Chi-Square (p)/(2-sided) and Fisher's
Exact Test (p)/(2-sided).

Results

There were 18 male and 12 female subjects in the study
group. Descriptive characteristics (mean, median, mini-
mum, maximum and standard deviation) of the study
group (age, BMI and biochemical parameters) are shown
in Tables 1 and 2. All examined biochemical values
were in the normal range, except for 25 (OH)D where
the minimum value recorded was 12.20 ng/ml and
values below 30.00 ng/ml were recorded in 18 patients
(60%), of which 6 patients had less than 20.00 ng/ml.

Table 1. Descriptive statistics for age, weight, height and BMI (body mass index) of the

study group

Variable ValidN  Mean Median Minimum  Maximum Std. Dev.
Age 30 26.50 25 18 45 7.28
Weight/kg 30 54.5 51.5 29 85 15.53
Height/cm 30 161 162 133 177 9.37
BMI/kg/m? 30 20.95 19.70 15.80 29.40 3.56
Table 2. Descriptive statistics of biochemical data of the study group
Variable Valid N Mean Median Minimum Maximum Std. Dev.
Ca 30 2.35 2.35 2.19 2.58 0.09
Ca+ 30 1.22 1.22 1.17 1.30 0.03
P 30 1.44 1.48 0.98 1.99 0.27
25(0OH)D 30 30.81 27.30 12.20 81.30 14.81
PTH 30 39.56 39.05 17.20 65.10 13.34

The results of the interview with all subjects regarding
presence of cystic fibrosis-related diabetes (CFRD),
history of fragility fracture, glucocorticoid use and

vitamin D and calcium supplementation are shown in
Table 3. CFRD was present in 33.3% of subjects. The
total number of subjects with history of fragility frac-
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tures was 10, with 6 subjects experiencing more than 1
fracture (total number of fractures 18). Regular gluco-
corticoid use (peroral or parenteral) was recorded in
30% (total number 9) of subjects. Vitamin D + calcium

supplements were declared to be used by all participants
with doses of peroral 2000 IU D3 and 1000 mg cal-
cium daily.

The descriptive results for DXA scan measurements

Table 3. Interview results of additional factors for the study group, CFRD

(cystic fibrosis-related diabetes)

Category CFRD

Fragility Glucocorticoids

Vit. D +Calcium

fracture supplements
Yes 10 10 9 30
No 20 20 21 0
Missing 0 0 0 0

of all participants are presented in Table. 4. Table 5
shows the distribution of Z-score (LS and PH)-total
number and percentage by gender and for the whole
study group. 53.3% of all subjects had Z-score LS total
less than-2(33.3% of females, 66.7% of males) and Z-
score PH total less than-2 was found in 33.3% (25% of
females, 38.,9% of males). Pearson’s Chi-Square=3.21

and p>0.05 (p=0.07)/(2-sided) for gender distribution
showed no significant difference for Z-score LS. This
distribution of Z-score FN total and gender with
Fisher's Exact Test p>0.05 (p=0.69)/(2-sided) showed
no significant difference. These results indicated that
53.3% of all subjects (both genders) in the present
study demonstrated CF-related low BMD.

Table 4. Descriptive results of Z-score for PH (proximal hip) and LS (lumbar spine)

Variable  ValidN Mean  Median Minimum  Maximum  Std. Dev.
Z-score PH 30 -1.52 -1.45 -4.30 0.90 1.40
total
Z-score LS 30 -1.89 -2.15 -4.40 2.20 1.75
total

Table 5. Distribution of Z-score for PH (proximal hip) and LS (lumbar spine) by total number

and gender
Z-score LS  Z-score LS Z-score PH Z-score PH
total < -2 total > -1 total < -2 total > -1
Female Count 4 5 3 5
Gender % 33.3% 41.7% 25.0% 4,7%
Male Count 12 2 7 5
% 66.7% 11.1% 38.9% 27.8
Total Count 16 7 10 10
% 53.3% 23.3% 33.3% 33.3%

Subjects with Z-score <-2 and history of fragility fracture
(total number 8; 26.6%) were diagnosed as osteoporotic.

Discussion

Our assessment of bone health in adults with CF was
conducted according to the European Cystic Fibrosis
Bone Mineralisation guidelines [2] and the American
Cystic Fibrosis guidelines [3]. These guidelines reco-
mmend all adults above the age of 18 years to have an
initial assessment of bone health with DXA scan and
laboratory examination of 25(OH) D. Additional risk
factors have to be recorded, such as low BMI, fragility
fractures, cystic fibrosis related diabetes, glucocorti-
coid use.

BMI is the generally accepted indicator for monitoring
the nutritional status of patients with CF. In adults,
weight and height measurements should be converted
to BMI (kg/m2) to minimize the influence of short
stature [3]. Malnutrition in individuals with CF can

negatively affect bone mineralization, hampering the
achievement of an optimal peak bone mass which can
lead to a precociously reduced bone density in adult
life [6]. In adults, the target BMI should be >22 for
women and >23 for men [7]. In our study, BMI (20.95
+3.6) showed borderline results which indicate moderate
to poor nutritional status. But, this was also reported in
many other studies [8], which suggests that this is a
common problem in adults with CF and it is addressed
in the European consensus on nutrition in patients with
cystic fibrosis [8].

Our assessment of biochemical data showed values in
the reference range for calcium, free calcium, phosphate
and PTH. However, serum 25(OH)D demonstrated
values (30.81+14.81) below 30.00 ng/ml in 18 patients
(60%), of which 6 patients had less than 20.00 ng/ml.
This is despite the record of all study subjects for re-
gular vitamin D and calcium supplementation. Wolfenden
et al. reported that 76% of 185 adults with CF had a
25-hydroxy vitamin D level <30 ng/ml despite routine
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supplementation [9]. More than 20 other reports indicate
that vitamin D insufficiency (low or low-normal 25
(OH)D levels) is common among individuals with CF
[10-12]. Studies are lacking to determine the most
effective vitamin D supplementation regimen to correct
vitamin D deficiency. In adults, the dose should be
adjusted aiming to maintain 25(OH) D concentration
above the deficiency threshold [2,3].

Additional risk factors present in patients with CF can
cause or aggravate low BMD and CFBD. Diabetes
develops in ~10% of individuals with CF [2]. In our
study, CFRD was present in 33.3% of participants.
Although CF-related diabetes may differ from classical
type I or Il diabetes, it plays a role in reducing BMD [2].
Many studies have found glucocorticoid therapy to be
a risk factor of low bone mass in CF [13]. Our interview
results indicated continuous glucocorticoid therapy in
30% of subjects. The European treatment guidelines clear-
ly state that, to protect bone health, the use of gluco-
corticoids should be minimized whenever possible [3].
Fragility fractures are an important contributing factor
to establishing the diagnosis of osteoporosis in patients
with CF. Even more, the term osteoporosis can be app-
lied to adults with CF who have sustained a low trauma
fracture as it is an indicator of increased bone fragility
[2,3]. Aris et al. [14] reported 54 fractures from subject
interviews in 70 patients with over 1410 patient-years
of analysis. Fracture rates were approximately 2-fold
higher in women with CF, aged 16-34 years, and men
with CF, aged 25-45 years, compared to the general
population. Donovan et al. [11] studied 30 adults with
CF and found that vertebral fractures were present in
19% by radiograph review, and 41% had a confirmed
history of previous fracture. In the present study, the
total number of subjects with history of fragility
fractures was 10 (33.3%), with 6 subjects experiencing
more than 1 fracture (total number of fractures 18).
DXA is currently the gold standard for measurement
of bone mineral content (BMC) and bone mineral
density (BMD) in people with CF [2,3]. DXA scans
are used for assessment and monitoring of bone health,
but also when bisphosphonate therapy is considered. In
adults with CF below 50 years of age and premeno-
pausal women, BMD is measured at the lumbosacral
spine and proximal hip and expressed as Z-score [2,3].
According to the forementioned guidelines [2,3], the
term “CF-related low BMD” may be applied to adults
with a BMD Z-score below -2. In younger adults
(below 50 and premenopausal women), osteoporosis is
defined as having a BMD Z-score <-2 and a signifi-
cant fracture history. In this study, by following the
recommended assessment methods, we found that
53.3% of the study group had low BMD and 26.6%
had osteoporosis. This is in line with the conclusions
of J. Paccou et al. in their systematic review [15],
which analyzed data from 10 studies and a total of 888

patients. They found that the prevalence of osteoporosis
in adult CF was 23.5% (95% Cl, 16.6-31.0). Our results
are consistent with their findings.

Conclusion

The present study was conducted on a sample
representative of the adult population with CF in North
Macedonia and revealed that approximately one half
of the adults with CF have low BMD and about a
quarter of them also have osteoporosis. 33.3% of
patients had a history of fragility fractures; the mean
BMI was lower than the recommended values; vitamin
D deficiency was found in 60% and continuous use of
glucocorticoids was recorded in 30% of subjects.
These findings are in agreement with those of other
studies. To maintain bone health and quality of life for
adults with CF, it is crucial to implement preventive
bone disease measures, detect low BMD early and
provide treatment where indicated. The most effective
method for evaluating BMD in adult CF patients is
DXA scanning and monitoring, which offers reliable
and reproducible results with a low radiation exposure
and is widely acceptable.

Conflict of interest statement. None declared.
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VOSPALITELEN SERONEGATIVEN REVMATOIDEN ARTRITIS

Dejan Spasovski®’, Emilija Sandevska®’, Sonja Genadieva Stavrikj*’, Svetlana Krstevska
Balkanov®’, Ana Vasilevska®™’, Lindita Xhemaili Jakupi’, Elena Cvetinovska®, Kujtim Iseini®,
Vladimir Mitreski>’, Nikola Chamurovski®’ and Maja Jakimovska Dimitrovska®’

University Clinic for Rheumatology®, University Clinic for Hematology?, PHO General hospital "8
September" - Skopje®, Clinical Hospital - Tetovo*, Institute of Lung Diseases and Tuberculosis - Skopje®,
Institute of Radiology - Skopje®, Faculty of Medicine, Clinical Center “Mother Therese” Skopje’, Republic

of North Macedonia
Abstract

Introduction. To determine the effects of non-treated
seronegative rheumatoid arthritis (RA) on proximal
renal tubule, sensitivity of alanine aminopeptidase (AAP),
y-glutamyltransferase (y--GT), B2 microglobulin in urine
B2M), as well as to determine the relation with rheu-
matoid factor (RF) and C-reactive protein (CRP), DAS
28 - disease activity score.

Methods. RF was determined by agglutination test
(latex RF test, while kinetic methods were used for
determination of alanine aminopeptidase (AAP) and y-
glutamyltransferase (y-GT), as well as MEIA (micro-
particle enzyme immunoassay) to determine $2 micro-
globulin in urine. Samples (serum and urine) of 70
participants were examined (35 RA not treated, 35
healthy control group of patients).

Results. In 35 RF negative RA, AAP enzymuria was
present in 12 (34.28%) patients, y-GT was present in 7
patients (20%), while 2 microglobulin was present in
3 patients (8.57%). In the healthy control group, 4
patients showed AAP positivity (11.42%), 2 patients y-
GT positivity (5.71%) and 1 patient showed presence
of 2 microglobulin in urine (2.85). RF was not detected
in any patient (0%).

Conclusion. AAP has a higher sensitivity of y-GT and
B2 microglobulin in the detection of asymptomatic
renal lesions in non-treated seronegative RA.

Keywords: alanine aminopeptidase, (AAP); y-glutamyl
transferase (y--GT), p2 microglobulin (32M); rheumatoid
arthritis (RA), rheumatoid factor (RF)
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Amncrpakrt

Bogen. [Ja ce ogpenn epeKTOT HA HENEKYBAaHUOT
ceponeratuBeH Peymarompen aprputuc (PA) Ha
IIpOKCHMajlHaTa peHajlHa TyOylla, OCETIMBOCTA Ha
AnanvnH ammHonenTrasza (AAIL), y-riyramunTpanc-
tepaza (y-I'T), B2 mukpornoOynun Bo ypuHa 2M,
KaKO ¥ NOBP3aHOCTa CO PEyMaTOUAHHOT (pakTop
(P®) u LI-Peaktusuunor nporenn (LIPIT), JAC 28
MHJIEKCOT Ha aKTUBHOCTA Ha Oolecra.

Meromu. P® e ofipesien co TecT 3a arnyTuHanyja (
Jlatekc P® Tect, gogeka KMHETHYKA METOHA 3a
ofpenyBame Ha Ananud amuHonentunasza (AAII)
u y-rayramuiaTpancdepasa (y-I'T), kako u MEIA
(Microparticle Enzyme Immunoassay) 3a ofpenyBambe
HaP2MUKpOTrIOOYIWH BO ypuHara. Mucnmranu ce
npuMepon (cepyMu u ypunn) Ha 70 mapTuUlMNaH-
™, (35 PA He Tpetupanu, 35 KOHTpOIJIHA 3[[paBa
rpymna) Kaj ICTATEe MapTUIATIAHTH.

Pe3syararn. Kaj 35 P® neratusuu PA, AAII ensu-
MypHja e npucytHa Kaj 12(34,28 %) maumentu, y-I'T
e mpucyTeH Kaj 7 manuenTr,( 20% ), moaeka 32 Muk-
porsio0ysuH e 3acraneH Kaj 3 naruenTu (8.57%).
Kaj xoHTposHaTa 3upaBa rpymna, 4 Hal@eHTH IMo-
kaxka AAITI nosutuButeT (11,42%), 2 manueHTH Y-
I'T nosutusuret (5,71%) u 1 maumeHT MPUCYCTBO
Ha 32 Mukporno6yauH Bo ypuHa (2.85). PO nokaxka
3acTaneHocT kKaj HuenieH manueHT (0% )

3akayuok. AAIl nma MOBHUCOKA CEH3UTUBHOCT Off
v-I'T u B2 Mukpormio6ysavuH BO AeTEKIHja HA acCUM-
MITOMAaTCKu OyOpeXHM JIe3UM Kaj HeTpeTUpaH ce-
poHeraTuseH PA.

Knyunu 360poBu: ananu amuHonenTuaasa, (AAIT),
y-raytamun tpancdepasa (y-I'T), B2 MuKpormoGy uH
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[2M); pesmatomen aprputuc (PA), peBMaTonieH
cdaktop (PD)

Introduction

Enzymes in urine can derive from plasma, glands of
the urogenital tract, epithelial cells of the urinary tract,
leukocytes, erythrocytes [1] and kidneys. There are
about 40 different enzymes [2-6] in the urine that
belong to different groups: oxidoreductase, transferase,
hydrolase, lyase, while isomerases and ligases are not
found in the urine. The occurrence of such a large
number of enzymes in the urine indicates the dominant
role of kidneys in their excretion.

Examination of the cell membranes of the brush epi-
thelium of proximal tubules confirms the localization
of alanine aminopeptidase (AAP) in 90%, alaline phos-
phatase (AF) in 70% and y-glutamyl transpeptidase (y-
GT) in 50% of the total activity of these enzymes in
the kidney [7-9].

Aim

The aim of this study was to determine the effects of
non-treated rheumatoid arthritis on tubular function;
AAP, v-GT and B2M being used as indicators of
proximal tubular damage.

Materials and methods

In patients included in this study, disease diagnosis
was based on the revised diagnostic criteria for classi-
fication of rheumatoid arthritis proposed in 1987 by the
American Rheumatism Association (ARA) [10-13]. In
order to be included in the RA group, patients had to
meet at least 4 of the predicted 7 classification criteria.
Criteria from 1 to 4 were present at least 6 weeks. The
study included 35 patients (age 28, age 7) who were
diagnosed with seronegative RA, as well as 35 patients
(age 18, age 17) who served as a healthy control
group. The mean age was 48.5 years (+4.13) (37-65
years) in the RA group, 36.2 years (£10.78) (29-65) in
the healthy group. The average time of onset of
disease in months from the beginning was 14.97 (+
15.23), in the interval of 1-14 months. None of the
patients in the study had a history of previous or
current renal impairment. The others negated use of
other drugs before samples were taken. The samples
were collected in one-year period.

Inclusion criteria
The study included patients with RA at the age of 18-

65 years, who were not previously treated with
NSAIDs or DMARDs.

Exclusion criteria

The study did not include patients with symptoms or
conditions that could directly or indirectly affect the
results, such as:

1. Patients with a history of gonorrhea, mild to mo-
derate hepatic, renal, hematologic, cardiovascular,
neurological diseases, nausea, vomiting, auto-
immune disease.

2. Patients with diabetes mellitus, acute infections,
malignant neoplasms, febrile conditions.

3. Patients with urinary tract arthritis, urinary tract
infections, SLE, mixed connective tissue disease,
vasculitis.

4. Patients with a history of blood transfusion, and
excessive body weight.

5. Patients who received baseline therapy.

6. Patients with a history of glycemia or increased
levels of product degradation in O range: serum
creatine and urine, serum urea, hypertension, arterial
hypertension and hematological and enzyme status.

7. Patients previously treated with salicylates, anti-
biotics, gold salts, or diuretics.

8. All paticipants voluntarily took part in this study.

Clinical assessment of disease activity

Clinical assessment and interpretation were made by a
subspecialist in the given area. The disease activity was
assessed using DAS 28 index. (Disease Activity Score
- DAS 28) [14]. Indexes utilize mathematical formula
by using a unique composite quantitative score con-
sisting of palatable painfully sensitive joints (maxi-
mum number 28) and swollen joints (maximum num-
ber 28), global assessment of disease activity (0-100
mm Visual Analog Scale VAS), as well as morning
stiffness (minutes). DAS 28 index ranges from 0 to 10
and score below 3.2 qualifies the disease as low active.

Laboratory assessment

For clinical assessment of the disease, it is necessary to
consider the following laboratory variables: complete
blood count (CBC) and differential, acute phase reac-
tants, such as C-reactive protein (CRP), rheumatoid factor
(RF), erythrocyte sedimentation rate (ESR), alkaline
phosphatase (AF), aspartate aminotransferase (AST),
alanine aminotransferase (ALT), creatine kinase (CK),
lactate dehydrogenase (LDH), urea/serum, creatinine/
serum.

Urine samples were taken not only for routine urinary
examination, but also for determination of AAP, y-GT,
B2M.

Serum urea was determined by the Kassirer method..
Reference values: Serum urea (3-7.8 mmol / L).
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Creatine in serum and urine and was determined by the
Jaffe method.Reference values: Serum creatine 45 -
109 pumol / L; Creatine in urine 7 - 17 mol / dU.
C-reactive protein (CRP) was determined by the agg-
lutination test (latex CRP test)

Reference values: <6 mg /L CRP in serum
Rheumatoid factor (RF) was determined by the agg-
lutination test (latex RF test)

Reference values: < 8 IU / ml in serum

Determination of alanine aminopeptidase activity (AAP):
kinetic method
Reference values: AAP in urine 0.25-0.75 U/mmol creatinine

Determination of y-glutamyltranspeptidase (y-GT) activity:
Ifcc method

Valuable referents- Reference values?

v-GT (urine) 0.84-1.80 u / mmol creatinine

Determination of 32 microglobulin (B2M) concentra-
tion in urine: by MEIA (microparticle enzyme immu-
noassay) method

Reference values:

B2 microglobulin (urine) =0.02-0.19 mg / L

Statistical analysis

For testing the significance of the differences between
two arithmetic means, i.e., the corresponding propor-
tions, Student’s t-test was used when comparing the
mean values of the given number of parameters bet-
ween two groups, such as Wilcoxon- matched test for
independent samples. Sensitivity and predictivity for
positive and negative tests of the examined markers
was determined with tests for sensitivity and specifi-
city. The P value between 0.05 and 0.1 was considered
statistically significant. The data processing was made
with the statistical package Statistica 7.0.

HEALTHY CONTROL GROU

B-2M

Results

In the group of 35 patients with RA, RF seronegative
RA, AAP enzyme was present in 12 (34.28%) patients,
y-GT was present in 7 patients (20%), while p2 micro-
globulin in urine was not present at all (0%).

In the healthy control group, 4 patients showed AAP
positivity (11.42%), 2 patients y-GT positivity (5.71%)
and 1 patient presented with 32 microglobulin in urine
(2.85). RF was not detected in any patient (0%)

AAP, y-GT, p2M and DAS 28 Index of Disease
Activity

In the group of 35 patients with RA, DAS 28>3.2 was
present in 28 patients (80%).

In these 28 patients DAS 2>3.2, AAP positive were
10(35.71%) and their M£SD (1.25+0.43) range (0.85-
2.46), y-GT positive were 5 (17.85%) their M+SD
(2.65%0.46) range (0.95-3.45), while p2M was not
present in any patient.

In 7 seronegative RF patients with DAS 28 <3.2
(20%), Of these 7 patients, AAP was positive in 2
patients (28.57%) and their M+SD (1.20+0.49) range
(0.80-2.30), y-GT was positive in 2 patients (28.57%)
and their M£SD (2.50+1.07), range (0.90-2.20). p2M
was not detected in any patient.

1. Seronegative RF patients with DAS 28 >3.2 had
higher AAP values than RF seronegative with DAS 28
<3.2. (1.25 (+0.43) vs 1.20 (£0.49), that had lower
DAS 28 index. Between these 2 groups of AAP, there
was no statistical correlation (p = 0.185017).

2. Seronegative RF patients with DAS 28>3.2 had a
slightly higher value of y-GT than RF seronegative
with DAS 28<3.2. (2.65+0.46) vs (2.50+1.07). Between
these 2 groups of y-GT, there was no statistical co-
rrelation (p=0.670077); this group had larger y-GT in-

_T_ +Std. Dewv.
[ +Std. Ermr.
31 Mean

Fig. 1. Distribution of aline aminopeptidase (AAP), y-glutamy| transferase
(y-GT), B2 microglobulin (urine) in rheumatoid arthritis

duction than seronegative RF patients with DAS 28<3.2.
There was no statistical correlation between DAS 28
index in RF negative patients with DAS 28<3.2 and

DAS 28>3.2 (p = 0.323).
1. There was a statistical correlation using Wilcoxon-
matched test between AAP in RA and healthy control
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group for p<0.05 (p=0.026113). Within the RA group,
there was a statistical correlation between AAP and vy-
GT for p <0.05 (p=0.000003).

2. There was no statistical correlation using Wilcoxon-
matched test between 2M in RA and healthy control
group for p<0.05 (p=0.054759).

3. There was a statistical correlation using Wilcoxon-
matched test between AAP and y-GT in RA and age,
disese duration in months, CRP, SER, morning stiffness,
serum creatine, urine creatine and serum urea in the
same group for p<0.05: (AAP vs Age, p=0.000000; AAP
vs Disease duration in months, p=0.000000, AAP vs,.
CRP, p=0.040620; AAP, y-GT vs SER, p=0.000000; AAP,
v-GT vs morning stiffness, p=0.000010; AAP, y-GT vs
serum creatine, p=0.000000; AAP, y-GT vs creatine in uri-
ne, p=0.000000; AAP, y-GT, vs serum urea, p=0.000000).

Discussion

In standard medical rheumatology, the greatest empha-
sis is put on rheumatoid arthritis as the most exposed/
common disease. Seronegative RA is a rare form, diffi-
cult to be recognized and most often confused with de-
generative rheumatism, probably due to its frequency.
Urinary enzyme activity is normally low and increases
when renal tubular cells are excreted [15]. Urinary
enzymes, especially NAG, AAP, AF are very sensitive
indicators of parenchymal renal damage in comparison
with functional measurements such as glomerular
filtration rate (GFR), creatinine and inulin clearance.
The relatively low sensitivity of the GFR can be
explained by the large renal functional reserve and its
large capacity for compensation [16]. Elevations in
urinary enzyme activity may indicate the location of
the primary renal tubular damage due to its locali-
zation in the brush border area (microsomal AAP) and
tubular lysozyme (NAG). They can be used in early
diagnosis of acute renal failure because nephrotoxicity
is induced by immunosuppressive drugs, contracep-
tives, antibiotics and cadmium exposure [17-19].

The sensitivity of AAP is higher in comparison with y-
GT and p2M. Other standard routine tests used to
assess renal function show low sensitivity: creatine in
serum and urine, urea in serum. Seronegativity has an
impact on the occurrence of AAP enzymuria. This is
also valid for seronegative patients with DAS 28 > 3.2
who have a much larger AAP induction than DAS 28
< 3.2. The statistical correlation of disease duration in
months indicates that the non-treated RA affects kidney
tissue as one of the visceral manifestations of disease.
Non-treated RA primarily affects tubular brush border
area and enzymes that derive from this area have
increased sensitivity.

Conclusion

AAP has a higher sensitivity than y-GT and B2M in
the detection of asymptomatic renal lesions in the non-
treated seronegative RA. AAP and y-GT can be used
in the everyday clinical practice to diagnose early,
asymptomatic renal lesions.

Conflict of interest statement. None declared.
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TREATED PATIENTS AND COMPLETED HOSPITAL DAYS OF PATIENTS WITH
RESPIRATORY DISEASES AND TUBERCULOSIS IN THE YEARS 2020 AND 2021 IN THE

SKOPJE REGION

JEKYBAHU BOJHHU U OCTBAPEHMH BOJHHMYKH JEHOBU 3A BOJHUTE CO
PECITMPATOPHU BOJIECTH U TYBEPKYJIO3A 3A 2020 M1 2021 TOAUHA BO CKOIICKHOT

PEI'’HOH

Aneta Jankoska, Naim Islami and Valentina Simonovska

Center for Public Health Skopje, Skopje, Republic of North Macedonia

Abstract

Introduction. Hospitals should reflect the needs and
values of the communities in and around them, while
at the same time being resilient and capable to maintain
and scale up services in emergency situations. Although
public health approaches against tuberculosis have
saved tens of millions of lives, a modest progress has
been made to control tuberculosis.

Aim. The aim of this study was to show the number of
people suffering from respiratory diseases and tuber-
culosis in the Skopje region in 2020 and 2021 and the
number of days spent at the Institute for Lung Di-
seases and Tuberculosis - Skopje.

Methods. Data used in this study were derived from
the Inpatient Report (form no. 3-21-60A), which is
regularly filled out in hospitals for each discharged
patient. The statistical-informative method and des-
criptive analysis were performed.

Results and discussion. A total of 17 people were
treated for tuberculosis at the Institute for Lung Diseases
and Tuberculosis - Skopje during 2021, of which five
were women and 12 men. They completed a total of 405
days of hospitalization or had an average treatment
duration of 26.2 days, holing the first place in relation
to the others treated in this facility. In 2020, a total of
60 tuberculosis patients were hospitalized. Of them, 44
men and 16 women. They completed a total of 2093
days, or the average treatment duration was 35 days.
Conclusion. The situation with tuberculosis in the
Skopje region follows the general condition in the
country with a downward trend of 38.3% for those
hospitalized at the Institute of Lung Diseases and
Tuberculosis in 2021 compared to 2020. This trend
follows the number of completed hospital days and the
average treatment duration from 35 days in 2020 to
26.2 days in 2021.

Keywords: tuberculosis, hospitalized, average treatment
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Bosen. bonaunuTe Tpeba na ru oapasyBaaT morpedu-
TE W BPEIHOCTHTE HA 3aCHHUINTE BO U OKOIY HHUB, &
HCTOBPEMEHO Jla OWIaT eNacTUYHH M CIIOCOOHH Ia
OJpXKyBaaT W J1a TH 3roJieMaT YCIyTHTe BO UTHU CH-
Tyarun. Mako jaBHO-3IpaBCTBEHUTE MPUCTAITN TIPOTHB
TyOepKyJI03aTa MMAaaT CIIACeHO IECETHIM MHIMOHHU
JKMBOTH, TMOCTUTHAT € CKPOMEH HAIpeIOK 3a Ja Ce
KOHTPOJIUpa TyOepKyJIo3aTa.

Hen. llenta Ha oBa UCTpaxyBame € Jla Ce MPHKAKE
OpojoT Ha 3a00JCHH OJI PECHUPATOPHH O0OJEeCTH |
TybOepkyso3a Bo Ckorcknot peruoH 3a 2020 u 2021
rouHa ¥ OpojoT Ha OCTBapeHH JCHOBU BO WHCTUTY-
TOT 3a OenoipoOHM Oosectu u TyOepKkynosa - Ckorije.
Metoau. OcHoBeH MaTepujaii 3a paboTa BO OBa
UCTpaKyBame ¢ M3BemTajoT 3a CTAlMOHAPHO JICKyBa-
Ho e (oOpaszer Op. 3-21-60A), Koj peOBHO ce To-
MOJIHYBa BO OOJHHIMTE 33 CEKO] HCIHIIAH OOJIEH.
Mertonot Ha paboTa € CTaTHCTHYKO-UH(POPMATUBEH CO
HaTpaBeHa IECKPUNTHBHA aHAJIH3a.

Pe3yaratu u auckycuja. Bo Mucturyrot 3a 6emonpoo-
HU OonecTH U TyOepkyio3a - Ckorje Bo TekoT Ha 2021
roJHa 0J TyOepKyJio3a ce JeKyBajie BKynHo 17 nuua,
on xow mer xeHHu W 12 maxu. Mcrture octBapuie
BKyIHO 405 NIeHOBM Ha XOCHHUTAJIM3allHja WIA MMaje
MIPOCEYHO Tpaewe Ha JeKyBamwe of 26,2 nena. Tue ce
HAolaaT Ha MPBO MECTO BO OJTHOC HA OCTAHATUTE JIEKY-
BaHM BO oBaa yctaHoBa. Bo 2020 rogmHa xocnuTain-
3upaHu Owie BKymHO 60 MarueHTH o] TyOepKyJo3a.
On HuB 44 mMaxu u 16 xxeHu. Tue ocTBapuie BKYIHO
2093 neHOBM WM MPOCEYHOTO TPACHE HA JICKyBamhE
6uno 35 neHa.

3akuydok. Cocrojbara co Tybepkynoza Bo CKONCKHOT
PETHOH ja CIeIu OMIITaTa COCTOj0a BO ApkaBaTa CcoO
TpeHn Ha onarame o1 38,3% 3a XOCHUTAIHO JIEKyBaHUTE
B0 MHcTUTYTOT 32 OenoapoOHu 3aboiyBama U TyOep-
Kyno3a Bo 2021 Bo ognoc Ha 2020 roguna. OBoj TpeH
ro ciead OpojoT Ha OCTBapeHH OOJHHYKH JCHOBU W
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MIPOCEYHOTO Tpacmke Ha JIeKyBame o1 35 neHa o 2020
110 26,2 nena Bo 2021 roguna.

Konyunn 360poBu: TyOepKyno3a, XOCIUTAIHO JICKYBaHH,
MIPOCEYHO TpaeHe Ha JIEKYBambe

Introduction

Respiratory diseases often lead to disability and pre-
mature death. They are the reason for high costs in
primary and hospital health care, and they also reduce
the productivity of patients since they cannot work and
die prematurely. The consequences for societies and
economies are devastating, but they hit hardest the
poor, vulnerable and at-risk populations, who get sick
earlier and die earlier than their peers in wealthier
societies. Tuberculosis (TB) continues to cause signifi-
cant morbidity and mortality globally. WHO estimates
that 10 million people got infected by tuberculosis in
2017; 8.7 million (87%) of these people live in 30
countries with very high numbers of cases. Among
these 10 million infected, only 6.4 million have been
diagnosed and officially notified. An estimated 1.3
million people die from tuberculosis each year.
Tuberculosis is a disease of poverty. Although most
developed countries have an estimated TB incidence
of less than 10 per 100,000 population per year, the 30
countries with high TB burden (which are mostly low-
developed countries) have an estimated collective TB
incidence of 183 per 100,000 population per year, with
an incidence of over 400 per 100,000 inhabitants per
year in eight countries [1]. In all countries, the burden
of tuberculosis is also primarily borne by the poorest
people [2]. The global tuberculosis incidence is esti-
mated to be slowly declining by 1.6% per year, well
short of the target of 4-5%, according to the WHO’s
End TB Strategy [5]. Worldwide Disease, Injury and Risk
Factors in Tuberculosis data (1990-2016) show that
few nations are expected to meet the UN Sustainable
Development Goals for eliminating the epidemic by
2030 if current incidence trends persist [3]. Humans
and Mycobacterium tuberculosis have lived together
for thousands of years. Although approximately 1 billion
people worldwide are thought to have Mycobacterium
tuberculosis in them, only some of these individuals
will develop active tuberculosis. Beyond the conven-
tional model of distinct latent and active forms of
tuberculosis disease, there is a growing acceptance that
the pathology of tuberculosis disease falls on a spec-
trum/is due to complex bacterial and host dynamics.
This understanding of the pathophysiology of tubercu-
losis is still evolving [4]. Individual immunity to TB
also appears to change over time, even within a single
human host. According to a recent study, immune
responses within individual granulomas indicate that
systemic immunity and local immune responses at the

site of infection play a significant role in preventing
tuberculosis infection [5]. In addition, data show that
some people exposed to tuberculosis do not get the
disease, while others, after even a small contact, go
from infection to disease very quickly. According to
studies of treatment resistance in tuberculosis, a large
number of patients who develop drug-resistant tuber-
culosis are likely to be infected with drug-resistant
strains [6]. According to some data, other factors, such
as ineffective serum drug concentrations, drug concen-
trations in pulmonary tissue, and the presence of drug
efflux pumps on the surface of bacteria, may contri-
bute more to the development of acquired drug resis-
tance than nonadherence to the recommended drug
regimen with antibiotics [7]. The new studies also
demonstrate the temporal evolution of the disease after
infection. Although it has long been accepted in the
scientific community that individuals newly infected
with M. tuberculosis are at greatest risk for developing
the disease within the first few years of infection,
analysis of historical data has confirmed that the incu-
bation period for M. tuberculosis is probably shorter
than previously believed, of about 24 months [8]. Some
biomarkers give hope for locating people most at risk
of progression [9]. TB remains one of the world's
deadliest infectious Killers. Every day, over 4,000
people lose their lives to TB and nearly 30,000 people
contract this preventable and curable disease. Global
efforts to combat TB have saved an estimated 66
million lives since 2000. For the first time in more
than a decade, TB deaths increased in 2020. What is
remarkable about tuberculosis and its sister infectious
killers - HIV, malaria, and bacterial pneumonia - is
that they cause the greatest misery and death among
the young, young adults in cases of tuberculosis and
HIV and children in cases of malaria and bacterial
pneumonia. In countries with a high prevalence of
tuberculosis, premature mortality has a disproportionately
negative effect on family life, social structure, commu-
nity institutions and the economic output of nations.
WHO estimates that infectious diseases account for
52% of all years of life lost (premature mortality) in
the world, while non-infectious diseases constitute
solely 34%22.

The most common source of infection is the sputum of
a tuberculosis patient. The percentage of infected and
the degree of illness depends on the number and
amount of bacilli in the air and the length of exposure
(in the home permanently or temporarily, outside the
home). Although the described cases of acquired infec-
tion are in a very short time interval of contact with the
patient, a significantly longer time of exposure is still
required for the infection to occur.

Aim

The aim of this study was to show the number of
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people suffering from respiratory diseases and tuber-
culosis in the Skopje region for 2020 and 2021 and the
number of days spent at the Institute for Lung Di-
seases and Tuberculosis - Skopje.

Material and methods

Data used in this study was the Inpatient Report (form
no. 3-21-60A), which is regularly filled out in hospitals
for each discharged patient. The statistical-informative
method and descriptive analysis were performed.

Results and discussion

According to the results obtained, in 2020, a total of
145 people suffering from chronic lower respiratory
diseases were treated at the Institute for Lung Diseases
and Tuberculosis, coming first on the list. Second were

patients with influenza and pneumonia, or 76 patients
who completed a total of 833 days and an average
treatment duration of 11 days. Third on the list were
patients hospitalized with tuberculosis, a total of 60,
fourth - patients with diseases of the pleura (24) and in
the fifth place were neoplasms of uncertain or unknown
cause [10]. Patients with neoplasms spent a total of 84
days and stayed in the hospital for an average of 7.6
days. A total of 26 Skopje residents suffered from tu-
berculosis and were treated at the Institute for Lung
Diseases and Tuberculosis in 2020. They stayed in the
hospital as inpatients for an average of 40 days.
Tuberculosis of the respiratory system was prevalent
in the entire period of analysis with 75% to 88% of the
total number of cases. In a much smaller percentage,
tuberculosis was diagnosed on meninges, urogenital
organs, glands, bone-joint system, etc.

Table 1. Treated patients and completed hospital days according to disease blocks, sex and facility

Block  Disease Total Skopje residents Citizents of Citizens of other
code block Macedonia countries
LB BD PTL LB BD PTL LB BD PTL LB BD PTL
J40-347 Chronic lower respiratory diseases
Men 85 1169 13.75 66 644 9.76 19 525  27.63 0 0 0
Women 60 553 9.22 50 450 9 10 103 10.30 0 0 0
Total 145 1722 11.88 116 1094 943 29 628  21.66 0 0 0
J10-J18 Influenza and Pneumonia
Men 39 407 10.44 23 262 11.39 16 145 9.06 0 0 0
Women 37 426 11.51 24 301 12.54 13 125 9.62 0 0 0
Total 76 833 10.96 47 563 11.98 29 270 9.31 0 0 0
A15-A19 Tuberculosis
Men 44 1.666 37.86 20 869  43.45 24 797 3321 0 0 0
Women 16 427 26.69 6 173 28.83 10 254  25.40 0 0 0
Total 60 2093  34.88 26 1042 40.08 34 1051  30.91 0 0 0
J90-J94 Other pleura diseases
Men 18 189 10.50 3 33 11 15 156 10.4 0 0 0
Women 6 64 10.67 6 64 10.67 0 0 0 0 0 0
Total 24 253 10.54 9 97 10.78 15 156 10.4 0 0 0
D37-D48 Neoplasms of uncertain and unknown reason
Men 6 38 6.33 2 14 7 4 24 6 0 0 0
Women 5 46 9.20 1 11 11 4 35 8.75 0 0 0
Total 11 84 7.64 3 25 8.33 8 59 7.38 0 0 0

Source Center for Public Health — Skopje

In 2021, a total of 17 tuberculosis patients were treated
at the Institute for Lung Diseases and Tuberculosis,
coming first on the list. Second were influenza and
pneumonia, with a total of 15 treated patients and 176
completed days. In the third place were chronic lower
respiratory diseases, a total of 9, while two patients
were treated with malignant neoplasms of the respi-
ratory and interthoracic organs. Fourth were symptoms
and signs related to the circulatory and respiratory
system, but with an undefined diagnosis and with two
treated patients. A total of 12 Skopje residents suffered
from tuberculosis and were hospitalized in 2021. They
stayed in the hospital for an average of 29 days.

In general, the occurrence of this chronic infectious

disease depends on many factors, mostly on the living

conditions. Therefore, population controls are regu-

larly carried out in detention and rehabilitation centers,

psychiatric hospital wards and among the Roma po-

pulation. Accordingly, the following number of cases

were registered:

e 2 cases in the detention and rehabilitation centers
in 2019;

e 3 cases in psychiatric hospital wards;

e among the Roma population (both in 2018 and
2019), a total of 16 cases were registered.
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Table 2. Treated patients and completed hospital days according to disease blocks, sex and facility

Block Disease

Other countries

Total Skopje residents Macedonia residents h
code block residents
LB BD PTL LB BD PTL LB BD PTL LB BD PTL

A15-A19 Tuberculosis

Men 12 337 28.08 8 257 3213 4 80 20 0 0 0

Women 5 108 216 4 91 22.75 1 17 17 0 0 0

Total 17 445 26.18 12 348 29 5 97 19.4 0 0 0
J10-J18 Influenza and Pneumonia

Men 9 112 12.44 8 100 125 1 12 12 0 0 0

Women 6 64 10.67 4 43 10.75 2 21 105 0 0 0

Total 15 176 11.73 12 143 11.92 3 33 11 0 0 0
J40-347 Chronic lower respiratory diseases

Men 5 48 9.6 4 34 8.5 1 14 14 0 0 0

Women 4 35 8.75 4 35 8.75

Total 9 83 9.22 8 69 8.63 1 14 14 0 0 0
R00-R09 Symptoms and Signs regarding the Circulation and Respiratory System

Men 1 11 11 1 11 11 0 0 0 0 0 0

Women 1 2 2 1 2 2 0 0 0 0 0 0

Total 2 13 6.5 2 13 6.5 0 0 0 0 0 0
C30-C39 Malign Neoplasms of the Respiratory and Intrathoracic Organs

Men 2 19 9.5 2 19 9.5 0 0 0 0 0 0

Women 0 0 0 0 0 0 0 0 0 0 0 0

Total 2 19 9.5 2 19 9.5 0 0 0 0 0 0

Source Center for Public Health — Skopje

The Republic of North Macedonia is among the coun-
tries with a low tuberculosis incidence rate compared
to the countries in the European region. The number of
active tuberculosis patients shows a decreasing trend.
Over the years, a significant decrease in the prevalence
of tuberculosis has been observed in RNM, which
means that the state campaigns fighting this disease
are successful. In 2010, there were a total of 592
people sick with tuberculosis in the country and the
prevalence rate was 28.8 per 100,000 inhabitants. In
the coming years, the prevalence of sick people dropped
significantly, so in 2019 it was10.4 per 100,000
inhabitants, which was a decrease of 2.8 times.

Conclusion

1. The number of treated tuberculosis patients in the
analyzed period decreased by 38.3%.

2. The average treatment duration of tuberculosis
patients decreased by 25.1%.

3. Tuberculosis is mainly concentrated in conditions
of poverty and other social and economic challenges
and in the most vulnerable populations. Poverty,
malnutrition, poor living and working conditions,
among others, affect how people get sick, develop
TB and cope with treatment demands (including
medical, financial and social) and affect the health
outcomes they face.

4. Coordinated action by all sectors is required in
order to stop tuberculosis onset, by providing right
services, support and enabling a safe environment
in the right place, at the right time.

5. It is necessary to reduce the percentage of people
dying from this disease, from the predicted 15%
in 2015 to 6.5% by 2025.

6. Procurement of first-line antituberculosis drugs to
treat newly registered cases of tuberculosis. This
activity aims to prevent the spread of tuberculosis
by treating newly detected cases of tuberculosis.
Procurement of second-line antituberculosis drugs
for the treatment of patients with resistant forms
of tuberculosis. This activity aims to prevent the
spread of resistant forms of tuberculosis, the
treatment of which is time-consuming, expensive
and often unsuccessful.

Conflict of interest statement. None declared.
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Abstract

Our study evaluates vaccine breakthrough infections in
Coronavirus Disease 2019 (COVID-19) patients who
presented for medical examination at a tertiary care hos-
pital in Skopje, Republic of North Macedonia. We ret-
rospectively evaluated medical files of 249 completely
vaccinated patients who presented at the hospital since
June 2021 till October 2021, with a clinical picture of
Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) infection. The average time from com-
plete vaccination to symptom onset was 79.8+41.8 days.
Out of 249 patients, 158(63.45%) were treated as out-
patients, and 91(36.55%) were hospitalized. From the
hospitalized patients, 61(67.03%) were discharged and
30(32.97) died. Breakthrough infections occurred in
the Sinopharm vaccine group in 45.78%, Sinovac in
20.08%, Pfizer in 14.86%, AstraZeneca in 10.84% and
Sputnik in 7.23%. The highest mortality was found in
patients vaccinated with mRNA1273 vaccine, followed
by inactivated virus containing vaccine and with non-
replicating viral vector vaccine, while the lowest mor-
tality was found in those vaccinated with either
BNT162b2 vaccine or human adenovirus vector-based
COVID-19 vaccine. Male gender (p=0.006), age over 65
years (p=0.002) and presence of comorbidities (p=0.006)
were major contributing factors for a poor outcome in
vaccinated hospitalized patients with COVID-19. Due
to the uneven distribution of the samples in our patient
cohort it would be misleading to look at breakthrough
cases, disease severity and outcome by vaccine brand
due to different representation of vaccine brands. Break-
through infection, hospitalization, and death from COVID
-19 could differ across different vaccination profiles.

Keywords: COVID-19, SARS-CoV-2, vaccination,
breakthrough infection, outcome
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AncTpakTt

Crynmjata TH eBaynpa MHQEKIMATE HAa BaKIUHAJCH
npobus kaj Kopona BupycHara 6omect 2019 (KOBU-
19) kaj marnMeHTH KOH ce TI0jaBIiIe Ha IPeTriies] BO Tep-
nuepHa Oomumia Bo Cxomje, Permybmmka CeBepHa
Makenonuja. PeTpocrekTHBHO ce eBayJIMpaHd Meau-
LUHCKUTE UCTOpUHU Ha 249 KOMILJIETHO BaKIMHUPAHU
MAIMEeHTH KOW JoIuIe Ha mperien na KnnmHukara 3a
uH(pexkTuBHU Oonectu U GpedpunHu coctojou, Ckomje
BO mepuonoT jyau 2021 no okromBpu 2021 roauHa co
KIIMHAYKA CIMKA Ha aKyTeH TEKOK PEeCIUpaToOpeH Ko-
ponasupyc 2 curapom (CAPC-KoB-2 undeunja). Cpen-
HOTO BpeMe Tocjie KOMIIETHA BaKIMHAIMja 10 [0jaBa
Ha CHMIITOMH Ha Oonecta u3Hecysame 79.8+41.8 nena.
On BrymHo 249 narmenty, 158(63.45%) Gea Tpetupanu
amOynantcku, gomeka 91 (36.55%) G6ea xocmuranusu-
pann. Ox xocnuranusupanure nanpertn 61(67.03%)
o3apased, mojeka (32.97%) mounnaa. Kaj manuenture
BakIMHUPaHU co Sinopharm uHdekIMu HA BakKIMHA-
JieH npobuB umaio kaj 45.78%, co Sinovac kaj 20.08%,
Pfizer kaj 14.86%, AstraZeneka xaj 10.84%, co Sputnik
kaj 7.23%. HajBucoka CMpPTHOCT MMaJi¢ MAIMCHTUTE
BakuHUpanu co MRNAL1273 Baknunara, moroa Bak-
OUHUPAHUTE CO BAKIMHU KOM COAP)KAaT MHAKTHBUPAH
BUPYC U HE-PEIUIMKATUBHA BUPYCHA BEKTOPHA BAKIMHA,
JI0JIeKa HajMalla CMPTHOCT € YTBPJICHA Ka] MAIUCHTUTE
BakuHUpanu win co BNT162b2 Bakiumuata mim co
xyManu azneHoBupyc 6azupana KOBU/I-19 Bakuunara.
Marmukuor non (p=0.006), Bo3pact Hag 65 roauuu (pP=
0.002) u npucycrBo na komopouaurer (P=0.006) ce
raBHH (HaKTOPU 32 CMPTEH UCXOJ Kaj BaKIMHUPAHHUTE,
xocnunusupanu nanueHtu co KOBUJI-19. Kaxko pe-
3yJITaT Ha HEeTHAKBATa PACHPEAETHOCT Ha MPUMEPO-
KOT Kaj MalyeHTuTe, 01 OWo MOrperHo J1a ce eBalynupa
MojaBaTta Ha BaKLWHAJIEH MMPOOMB, TEKWHATA U HCXO-
JIOT Ha OoJiecTa CIope]l THIIOT Ha BaKI[MHATA, TOPaIH
pa3nuYHATa 3acTaleHOCT Ha uctute. HpeknuuTe Ha
BaKIMHAJICH MPOOUB, XOCIUTAIM3AlMjaTa U CMPTHOCTA
mopaau  KOBUJI-19 moxar na OumaT pasiudHU Kaj
Pa3NUYHU MPOQIITH HA BAKIIUHH.

Koyunu 360posu: KOBU/I-19, CAPC-KoB-2, Bakuuna-
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Vaccine breakthrough infections in covid-19 patients

11ja, THQEKIMY Ha BaKI[MHAJICH IPOOUB, UCXO]T

Introduction

With the appearance of the novel severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) in De-
cember 2019, first detected in Wuhan, China causing
highly infectious Coronavirus Disease 2019 (COVID-
19), a new global pandemic was unleashed spreading
worldwide [1]. Numerous global efforts had been un-
dertaken since the beginning of the pandemic in order
to reduce the virus transmission and mortality via di-
fferent measures including social distancing, wearing
facemasks, hand hygiene and restricting interpersonal
contact to outdoor settings; widespread testing to
identify individuals infected with the virus; different
governmental actions including school and workplace
closures, bans on public gatherings, travel restrictions
and stay-at-home orders in order to mitigate the pan-
demic [2]. Despite all the measures and efforts, SARS-
CoV-2 continues to spread causing very high morbidity
(above 225 million confirmed cases) and mortality
(more than four and a half million deaths) worldwide
as of September 15, 2021 [3]. The development of safe
and efficacious vaccine against SARS-CoV-2 was the
only possible way to fight the virus and to prevent its
spread, together with effective therapy for COVID-19
patients [4]. Recently published meta-analysis of eight
COVID-19 vaccines, that have published the data of
phase 3 randomized controlled trials (RCTs), reported

excellent efficacy (pooled Risk Ratio (RR) to prevent
symptomatic disease of 0.17; 95% Confidence Interval
(CI): 0.09-0.32)[5]. People who are fully vaccinated
against COVID-19 have a significantly reduced risk of
severe illness but despite the high level of vaccine
efficacy some hospitalizations and deaths have been
reported even in fully vaccinated people with break-
through COVID-19 infections [6-11]. In the Republic
of North Macedonia, the vaccination campaign started
in February 2021. Vaccination process stared with the
vaccination of medical personnel, elderly, as well as
immunocompromised individuals as priority target
groups [12]. The first vaccines used against SARS-
CoV-2 infection in the Republic of North Macedonia
were Bnt162b2 (Pfizer/BionTec) vaccine, COVID-19
Vaccine (Vero Cell), Inactivated/Coronavac™ (Sinovac),
SARS-CoV-2 Vaccine (Vero Cell), Inactivated (InCoV)
(Sinopharm) followed by Sputnik V and AZD1222
Vaxzevria (AstraZeneca). At the time when this study
was conducted, October 2021, the distribution of the
vaccines was as presented in Table 1 [13]. By October
2021, only 38% of the population (2.083 million by
the census of year 2020) were completely vaccinated,
35% had received only one dose of vaccine, and 53%
of individuals over 40 years of age were completely
vaccinated, whereas 33% of the population aged 18-39
years were vaccinated with one dose of vaccine [14].
The aim of this study was to evaluate vaccine
breakthrough infections and outcome in patients with
SARS-CoV-2 breakthrough infection.

Table 1. Number of vaccinated persons in Republic of North Macedonia

Vaccine First dose

Second dose

Third dose  Grand Total

ChAdOx1-S
recombinant, AZD1222
- AstraZeneca COVID-
19 Vaccine

COVID-19 vaccine
(Vero Cell), Inactivated
(Sinovac)
Gam-COVID-VAC
(Sputnik V)

Pfizer - BioNTech
COVID-19 Vaccine
SARS-CoV-2 Vaccine
(Vero Cell), Inactivated
(Sinopharm)

Grand Total

66.142

247.227

22.912

309.511

150.606

796.398

61.000 127.142

235.541 482.768

22.549 45.461

285.073 894 595.478

149.337 1 299.944

753.500 895 1.550.793

Material and methods

A retrospective cohort study was undertaken in the pe-
riod between June 2021 till October 2021 at the Uni-
versity Clinic for Infectious Diseases and Febrile
Conditions, Skopje, Republic of North Macedonia.
The study included 249 patients with breakthrough
infections that had come for a medical checkup at the
Clinic due to symptoms of COVID-19 disease (fever,

sore throat, headache, fatigue, cough, nasal congestion,
ageusia or anosmia). All participants were fully vacci-
nated with one of the available vaccines in the Republic
of North Macedonia with two doses in an interval period
as recommended by the manufacturer: Bnt162b2 (Pfizer/
BionTec) vaccine, COVID-19 Vaccine (Vero Cell),
Inactivated/Coronavac™  (Sinovac), SARS-CoV-2
Vaccine (Vero Cell), Inactivated (InCoV) (Sinopharm),
Sputnik V and AZD1222 Vaxzevria (AstraZeneca).
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Patients were considered fully vaccinated if the final
dose of the vaccine was administered at least 14 days
before symptom onset or a positive RT-PCR (reverse
transcriptase-polymerase chain reaction) test for SARS-
CoV-2. Breakthrough infections were detected by na-
sopharyngeal swabs, obtained at any point if a patient
had suggestive symptoms for COVID-19 as described
above. The swabs were obtained by trained physicians
and RT-PCR test for COVID-19 detection was done
using either one of the following test: 2019-nCoV
“Allplex™, 13BGI, 14 Nucleic Acid Diagnostic Kit“-
Sansure Biotech, 15, Charite-Diagnostic detection of
Wuhan coronavirus 2019 by real-time RT-PCR,16
RealTime SARS-CoV-2“-EUROIMMUN, 17 TagMan
2019-nCoV Assay Kit v1,18SARS-CoV-2 Fluorescent
PCR“-Maccura 19 “TagPath™ COVID-19 CE-IVD
RT-PCR Kit“, 20 SARS-CoV-2/Influenza Multiplex
DNA-Technology, 21 Genrui SARS-CoV-2 Detection
Kit RT-PCR22, according to manufacturers’ protocol.
Inclusion criteria for the patients were evidence for
complete vaccination against SARS-CoV-2 infection,
positive nasopharyngeal swabs for SARS-CoV-2 in-
fection and age of 18 years or older. Complete vacci-
nation was defined as a period of at least two weeks
after receiving two doses of a given vaccine in a time
period as described by the manufacturer. Exclusion
criteria: pregnancy and age bellow 18 years.
Demographic data, chronic medical conditions, vaccine
type, severity of COVID-19 and outcome of the pa-
tient were recorded.

Statistical analysis

Kolmogorov-Smirnov test was used to verify the nor-
mality of distribution of continuous variables. Categori-
cal variables were expressed as numbers and percen-
tages and analyzed using the chi-square and Fisher exact
test when necessary. Normally distributed variables are
presented as mean (SD) and non-normally distributed
variables as median and range. Difference testing
between groups was performed using the Student’s t-
test when data were normally distributed. When nor-
mality was rejected, nonparametric Mann-Whitney U-
test was used for independent groups. Data were analy-
zed with SPSS 24.0 software (SPSS, Chicago, IL).

Results

We evaluated the medical files of 249 completely va-
ccinated patients who presented with a clinical picture
of SARS CoV-2 infection, confirmed by a positive na-
sopharyngeal swab at the University Clinic for Infec-
tious Diseases, in Skopje, Republic of North Macedonia,
since June 2021 until October 2021. This is the only
tertiary care hospital for infectious diseases in the whole
country. The average time from complete vaccination
to symptom onset was 79.8+41.8 days. Out of 249
completely vaccinated patients with breakthrough in-
fection 123(49.4%) were male, and 126(50.6%) were
female. In our cohort, 125 patients (50.2%) were youn-
ger than 65 years, and 124(40.8%) were 65 years and
older. In terms of comorbidities, 172 patients (69%)
had one and/or more comorbidities, and 77 patients
(31%) were without any comorbidity. General characte-
ristic of analyzed patients are presented in Table 2.

Table 2. General characteristics of analyzed patients

vVariabl All patients Sunrllzi\{grs Nonsurvivors P val
arable n=249 @ro%)  N=30(121%) vajue

Male, n (%) 123(49.4) 101(82.1) 22(17.9) 0.006
Female, n (%) 40(48.2) 118(93.7) 8(6.3)
Age (years)
<65, n (%) 125(50.2) 118(94.4) 7(5.6) 0.002
> 65,1 (%) 124(49.8) 101(81.5) 23(18.5) :
Without comorbidity n (%) 77(33) 74(33.8) 3(10.0)
With comorbidity n (%) 172(69) 145(66.2) 27(90.0) 0.006

According to the vaccine brand, most vaccine break-
through infections occurred in the Sinopharm (45.78%)
and Sinovac group (20.08%), followed by those vacci-
nated with Pfizer (14.86%), AstraZeneca (10.84%) and
Sputnik (7.23%) (Table 3). Although at the time of
this study the Republic of North Macedonia did not
have mMRNA-1273 (Moderna) vaccine, the three patients
vaccinated with Moderna vaccine and included in our
study were vaccinated in third EU countries and had
come during the summer holidays for visiting their
relatives in North Macedonia when illness occurred.

The absolute number and percentages of breakthrough
infection by vaccine brand are as presented in Table 3.

Table 3. Breakthrough infections of SARS CoV-2
by different vaccine brand

Vaccine brand Frequency Percent
Sinopharm 114 45.8
AstraZeneca 27 10.8
Pfizer 37 14.9
Sputnik 18 7.2
Sinovac 50 20.1
Moderna 3 1.2

Total 249 100.0
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After examination and admission to the hospital, patients
were categorized according to COVID-19 disease se-
verity classification as per the WHO definition [15].
From the 249 vaccinated patients who were examined,
53(21.3%) had severe/critical form of COVID-19, 65
(26.1%) had moderate and 131(52.6%) had mild form

of the disease. Among those with severe and/or critical
illness, the mean age was 71.2+9.8 years. In the group
of patients with severe and/or critical illness 27(50.94%)
patients survived and 26 (49.06%) died. Distribution
of disease severity according to vaccine brand is
presented in Table 4.

Table 4. Disease severity in breakthrough infection of SARs CoV-2 according to vaccine brand

Sinopharm  AstraZeneka Pfizer Sputnik Sinovac  Moderna Total P value
r':/l('(!/g) 53(40.5) 13(9.9) 31(23.7) 10 (7.6) 24 (18.3) 0 131(52.6)
Disease r'\]"(?f‘;rate' 31(47.7) 9(13.8) 4(6.2) 6(92)  15(23.1) 0 65(26.1)
severity 5 > P=0.001
evere/
Critical, 30(56.6) 5(9.4) 2(3.8) 2(3.8) 11(20.8) 3(5.7) 53(21.2)
n (%)
Total n (%) 114(45.8) 27(10.8) 37(14.9) 18 (7.2) 50(20.1) 3(1.2) 249(100)

As presented in Table 4, there was a significant sta-
tistical difference between the type of vaccine and the
severity of the clinical picture in vaccinated patients
who had a breakthrough infection, but due to the
uneven distribution of the samples this significance
cannot be taken reliably.

Of the 249 patients, 158 patients (63.45%) were treated
as outpatients, and 91(36.55%) were hospitalized. Of
the 91 hospitalized patients, 30 patients (32.97%) died,
and 61(67.03%) were discharged. In the group of
patients who died, 22 patients were male (17.9%) and
8(6.3%) were female (Table 2). There was a statistical
significance between genders and outcome of COVID-
19 disease in vaccinated patients with breakthrough in-
fection; namely, male gender had a statistically greater
chance for fatal outcome compared to female (P=0.006).
Although there was almost equal number of patients
<65 and >65 years of age, 125(50.2%) and 124(49.8%),
respectively, only 7(5.6%) patients died in the age group
younger than 65 years and 118(94.4%) recovered, while
in the patient group 65 years and older 23(18.5%)
died, and 101(81.5%) survived. (Table 2). In terms of
age, there was a statistically significant difference for
negative clinical outcome for patients older than 65
years, who despite the vaccination had acquired COVID-
19, compared to patients younger than 65 years (P=

0.002). Regarding comorbidities, the majority of our
patients, 172(69.07%) had comorbidities, and 77(30.92%)
were without any comorbidity (Table 2). In the pa-
tients’ group with comorbidities, majority of patients
had at least two or more comorbidities. The most co-
mmon comorbidities were hypertension, diabetes melli-
tus, bronchial asthma, cardiovascular disease, chronic
obstructive pulmonary diseases, cerebrovascular diseases
and hypothyreosis. In the patients’ group with comor-
bidities, 27(90.0%) died, whereas in the patients’ group
without comorbidities only 3(10.0%) died. Concerning
comorbidities, there was a statistical significance for
negative clinical outcome of COVID-19 breakthrough
infection in the patients’ group with comorbidities (P=
0.006). The mean age of the deceased was 71.27+9.79
years, and of the survived 58.83+15.3 years. There was
a statistical significance between the age of the de-
ceased and survived patients in vaccine breakthrough
COVID-19 infection. Patients older than 71 years had
statistically higher chances for lethal outcome compa-
red to patients younger than 59 years (P=0.0001). We
tried to evaluate if there was a connection between the
disease outcome and the type of vaccine. Table 5
demonstrates the association between the disease out-
comes in terms of mortality according to vaccine brand.

Table 5. COVID-19 disease outcome in vaccinated patients with breakthrough infection and type of vaccine

Vaccine brand

Sinopharm ZAstra Pfizer Sputnik Sinovac Moderna P value
eneka
Outcome Deceased  N(%) 15(50.0) 6(20.0) 0(0.0) 0(0.0) 8(26.7) 1(3.3)
Survived  N(%) 99(45.2) 21(9.6) 37(16.9) 18(8.2) 42(19.2) 2(0.9) P=0.031
Total N(%) 114(45.8) 27(10.8) 37(14.9) 18(7.2) 50(20.1) 3(1.2)

As presented in Table 5, there was a statistical signify-
cance between the clinical outcome and the vaccine
type, but due to the uneven distribution of the samples,
this significance cannot be taken reliably.

Discussion

Vaccination against COVID-19 was the most promising
prospect of putting the pandemic under control and brin-
ging it to an end. With the emergence of the SARS-CoV-
2 virus in a relatively short period of time, various
vaccine platforms were established and different va-
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ccines were produced, with different vaccine efficacy
[5,16]. Despite the great progress in the science, a
perfect vaccine has not yet been found, a vaccine
which would be 100% effective in 100% of the time
and in 100% of the population. In our cohort of
patients, majority of vaccine breakthrough infections
occurred in the Sinopharm and Sinovac groups,
followed by those vaccinated with Pfizer, AstraZeneca
and Sputnik (45.8; 20.1%, 14.9%, 10.8% and 7.2%,
respectively). The three Moderna vaccinated (1.2%)
and evaluated patients were vaccinated abroad. In the
literature, the mRNA vaccines led to the notable fin-
ding of ~95% efficacy for prevention of symptomatic
COVID-19 two months after the second dose, which is
more than in our cohort of patients. Adenovirus vectored
vaccines showed a lower protection against infection
with SARS-CoV-2, but achieved >90% protection against
severe disease, while Sinopharm showed 79% efficien-
cy against symptomatic disease and hospitalization [17].
According to WHO, in those vaccinated with Sinovac
[18], it has an efficacy of 51% for preventing sympto-
matic disease and 100% for preventing hospitalization,
contrary to the findings in our study. It has to be noted
that according to the vaccine campaign plan of the
government of North Macedonia [12] and the available
vaccine brands at the time [13], individuals over 65
years of age had priority for vaccination and were
mostly vaccinated with Sinovac and Sinopharm vaccines;
therefore the difference of breaktrough infection in
different vaccine groups in our cohort of patients might
be simply a representation of the majority of vacci-
nated people. Additionaly, the vaccination campaign
in the Republic of North Macedonia started in March
2021 and first to be vaccinated with the available va-
ccines were health care workers, people necessary for
maintaining critical infrastructure, individuals over 65
years of age, people with comorbidities and those at a
high risk of developing severe/critical illness [12]. As
mentioned in some reports [19], the clinical waning of
immunity after the first 2 months is particularly no-
table in people over 60 years of age, in whom suscep-
tibility increased for both symptomatic infections and
hospitalizations. Thus, it has to be further evaluated
whether this larger occurrence of breakthrough infec-
tions in Sinopharm and Sinovac vaccinated group in
our patient cohort was due to the vaccine (in)efficacy,
waning of immunity or simply was a corresponding
share of the total vaccine representation. The average
time from complete vaccination to symptom onset in
our cohort was 79.8 +41.8 days, similar to the findings
in other studies [19], which can also be explained with
the expected waning of immunity after two months of
vaccination but it still has to be further explored. Our
study found that male gender, age >65 years and pre-
sence of comorbidities were major contributing factors
for poor outcome in vaccinated hospitalized patients
with COVID-19 vaccine breakthrough infection. Similar

to our findings, other studies indicated that male gender
was a risk factor for serious COVID-19 disease, which
is explained by the differences in immunity response,
the role of sex hormones, and gender-related behavior
[20,21]. Similar to the study of Scobie [22], in our
study older age despite vaccination still represented a
risk factor for hospital admission or death compared to
younger people. The mean age of patients with break-
through infections and lethal outcome in our study co-
hort was 71.2+9.8 years, as indicated in other clinical
reports that age of the patients is an independent risk
factor significantly associated with severe COVID-19
outcomes [23,24]. Similar to the findings in the litera-
ture, our study showed that more vaccine breakthrough
infections occurred in patients with comorbidities
compared to patients without comorbidities, and there
was a statistically significant difference in mortality of
patients with and without comorbidities (90.0% and
10.0%, respectively). Namely, studies show that pa-
tients with comorbidities are more susceptible to infec-
tion with SARS-CoV-2 per se [25]. Also, it has been
shown in different studies that individual characteristics
of patients including older age, immunosuppression,
comorbidities such as chronic cardiovascular, pulmo-
nary, renal, liver and neurological diseases, advanced
pregnancy, and heavy smoking are associated with a
higher incidence of severe illness infected with SARS-
CoV-2 infection [22,26]. In our cohort hospitalization
rate due to SARS-CoV-2 breakthrough infections
(36.55%) was higher compared to other studies, as
shown through Case Investigation and Reporting of
the Centers for Disease Control and Prevention (CDC)
[27], which might be a result of different vaccine
brands used for immunization, as well as the lower
overall health status of our population in general. A
study by O’Driscoll [28], accentuates that the risk for
SARS-CoV-2 infection grows proportionally with age,
and older individuals are at disproportionately higher
risk of developing severe COVID-19, and patients over
65 are responsible for 80% of COVID-19 hospitaliza-
tions and suffer from a 20-fold higher COVID-19
fatality rate compared to those less than 65 years old.
Similar to these findings and other findings in the
literature [28-30], in our study vaccinated patients
older than 65 years of age had statically significant
higher chances for negative clinical outcome compa-
red to patients younger than 65 years.

Our study showed that there was a significant differ-
rence between the type of vaccine and the severity of
COVID-19 in the vaccinated patients with a break-
through infection and that the highest mortality was
found in patients vaccinated with inactivated virus
containing vaccine, followed by a non-replicating viral
vector vaccine and the lowest mortality was found in
those vaccinated with either mRNA vaccine or human
adenovirus vector-based COVID-19 vaccine. In both
cases, due to the uneven distribution of the samples,
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this significance cannot be taken reliably into account.
There are several meta-analyses that have compared
vaccine efficacy and presented different findings [31-
34]. Unlike the findings in these studies, due to the
uneven distribution of the samples in our cohort it
would be misleading to look at breakthrough cases by
vaccine brand since we received and administered more
of some brands than others. Some vaccine profiles had
only a small number of participants which might overes-
timate the outcome if the outcome occurred. These fac-
tors make it difficult to directly compare numbers of
breakthrough cases, the severity of clinical picture and
disease outcome among vaccine brands used for vacci-
nation in our patients. Nevertheless, the differences in
the incidence of breakthrough cases based on vaccine
type are of interest and will need further investigation.
Our study had several limitations: firstly, some of the
vaccines were not available or very not equally rep-
resented at the moment of the study, hence they were
not included in the analysis. Secondly, the causative
variants of SARS-CoV-2 were not determined in each
COVID-19 case, but according to the SARS-CoV-2
variant surveillance report by the Institute of Public
Health of R.N. Macedonia [35], the delta variant had
prevailed in the region during the study period. Another
limitation is that the vaccine may mitigate the symp-
toms of the SARS-CoV-2 infection; therefore, some
asymptomatic people escaped from the COVID-19
screening and were not included in the study as vacci-
ne breakthrough infections. Additionally, comparing
the severity outcomes with unvaccinated individuals
warrants further investigation.

Conclusion

Our study revealed a difference in vaccine breakthrough
infection with SARS-CoV-2 in terms of vaccine types,
as well difference in the severity of the clinical picture
and outcome, but due to the uneven representation of
the samples and different vaccine representation it
would be misleading to draw any conclusion. Never-
theless, our investigation showed that gender, age and
comorbidities are associated with the severity and
negative clinical outcome of SARS-CoV-2 infection
even in vaccinated patients. Therefore, boosting immu-
nity for vulnerable patient groups in addition to main-
taining and promoting preventive measures are essen-
tial to prevent severe cases of breakthrough infections
of COVID-19. At the same time identifying subgroups
of high-risk patients for severe breakthrough infections
can help prioritizing early preventive treatment or
prophylaxis for SARS-CoV-2 infection.
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Case report

CLINICAL RECOGNITION OF RETT SYNDROME

KJIMHUYKO NIPEITIO3HABAIE HA PET CUHAPOM
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Abstract

Rett syndrome is a rare genetic disorder that affects the
development of brain, which results in severe mental
and physical impairment. It is estimated that it affects
one of 10,000 females born every year [1]. On rare
occasions, it is also manifested in males.

The most prominent symptoms are neurological,
including epileptic attacks, motory deficits, neurogenic
apnea and belated or absent speech. Rett syndrome
includes periphery pathologies, such as osteopenia,
scoliosis, gastrointestinal dysfunction and general growth
deficit. It is characterised by normal early growth and
development followed by tardiness, loss of voluntary
movement of the hands, stereotypical movements of
the hands, slow growth of the brain and head, walking
problems, epileptic attacks and intellectual disabilities.
The patient in the presented case report is a girl, aged
5 years, investigated due to developmental issues, with
a mutation in the MECP2 gene that codes the methyl-
CpG-binding protein 2 (MeCP2) suggesting Rett syn-
drome [1].

Keywords: Rett syndrome, neurodevelopmental
disorder, MECP2

Arncrpakr

Per cHHAPOMOT € pEeTKO I'eHEeTCKO HapyIlyBame Koe
BIMjae Ha Pa3BOjOT HAa MO30KOT, LITO PE3yITHPA CO
TEelIKa MEHTalHa U (pu3nuka nonpedeHoct. Ce mpoiie-
HyBa Jieka ce jaByBa kaj okoiy 1 ox 10.000 neBojuutba
pOlleHH ceKoja TO/AMHA, a MOPETKO ce 3adenexyBa U
Kaj MOMYHHATA.

HajucrakHatute CUMITOMH CE€ HEBPOJIOUIKH, BKIYdy-
BajKU EMWJICNTHYHM HaNagd, MOTOPHHM Je(UIUTH,
HEBPOI€HH alHed M [OL[HEHhE WIM OTCYCTBO Ha
TOBOpPOT. Per cuHIpoMoT BKIydyBa W mepuepHH
MaTOJIOTHUH KaKO IITO Ce OCTEOTICHH]a,
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CKOJIF032, TACTPOMHTECTUHANIHA TUC(YHKIIMjA U OIIIIT
nedumt Ha pact. Ce KapakTepusHupa coO HOpMaJIeH paH
pacT ¥ pa3Boj MPOCIe/IeH co 3a0aByBamke Ha Pa3BOjoT,
ryOeme Ha BOJIEBOTO KOPHCTCHE Ha parere, cre-
PEOTHUIIHU JIBIKEeHa Ha parlere, 3a0aBeH pacT Ha Mo-
30KOT W IJIaBaTa, IPOOJIEMH CO O/icHhe, CIUIICITHYHN
HaIaJ i U HHTEJCKTyalHa ONPEIeHOCT.

ITanMeHTOT BO CIyd4ajoT KOj € HMpUKaXKaH € JAEBOjue
CTapo 5 TOIWHM HWCIEAYBAaHO MOpPaIH Pa3BOjHU Hapy-
IIyBama, a MmoTBpaeHata Myrtanuja Bo MECP2 renor
mro ro koaupa MeTwi-CpG-Bp3yBauyKUOT MPOTEUH 2
(MeCP2) yxaxxyBa Ha Per cunapomor [2].

Kuayunu 360poBu: PeT cHHIPOM, HEBPO-Pa3BOjHO
HapymyBamwe, MECP2

Introduction

Rett syndrome is a severe neurodevelopmental disorder,
which is characterized by a normal development until
6-18 months, followed by a regression with loss of
speech and stereotypical hand movement in the affected
girls [3]. Autism, epileptic attacks, acquired microce-
phaly and ataxic gait are also common traits of the
condition. This condition was first described by Andreas
Rett in 1966, and was recognized as a separate entity
when it was further described by Hagberg et al. in
1983. The estimated prevalence is 1 in 10,000 [2]. Rett
syndrome is diagnosed by fulfilling certain diagnostic
criteria or an identified mutation in the MECP2 (methyl-
CpG-binding protein) gene in females. Mutations of
this gene make up to 90% of Rett syndrome. With the
increasing accessibility of molecular diagnostics, the
clinical spectrum has broadened to include girls that do
not meet the clinical criteria for Rett syndrome, as well as
men with severe mental retardation and/or encephalopathy.
We present the clinical findings of a female, aged 5
years, presenting an atypical Rett syndrome, where the
prominent early characteristic was hypotonia.

Case report

The patient is a 5-year-old girl, born as a third child
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from a fourth pregnancy in 38th gestational week, with
a birth weight of 2030 grams. SGA with a caesarean
section and APGAR score of 3/6. The child was
incubated for 3 days. During the perinatal period, an
inability to adapt to feeding occurred, as well as weight
loss, hypotrophy and hypotony. The neurological exa-
mination and CNS ultrasound were clean. During a
regular check-up, a hypochromic anemia was detected,
treated with iron supplements.

At 11 months, slight axial hypotonia, as well as
strabismus of the right eye were present, and she was
referred to a specialist in neurology.

At 18 months, the child came in for an examination,
due to loss of balance and walking and tremors. Upon
admission, there was postural instability with extrapy-

At age of 4, the patient presented epileptic attacks, and
EEG occurrences of a central spike with low amplitude,
characteristic for Rett syndrome (Figure 1). Therapy with
valproic acid was prescribed. Genetic investigation of
the disease was performed, during which a mutation of
the MECP2 gene was found, on the third exon, va-
riation name ¢.401 C>G (pS134C), which is pathogno-

Fig. 2. EEG Rett syndrome

Fig. 1. EEG characteristic for Rett syndrome

ramidal symptomatology, visible tremors, spasmic
tonus on the left side and the child only waddled with
assistance. Laboratory testing presented clean TORCH
serology and Wilson's disease testing. Developmental
testing found a delay of motor and intellectual levels
(age of 10 months). MRI of the brain revealed a dila-
tion of the occipital horn of the left lateral ventricle,
with no other focal lesions or abnormalities.

Upon further examinations, the patient was conscious,
maintaining visual contact. One-sided facial expression-
like a frown, with no interest in interaction, with ataxic
gait, walked only with assistance and had unstable
posture. Tendon reflexes were present, normal and
symmetrical with normal muscle strength and tone.

monic for Rett syndrome.

The patient came in for an examination six months
after the established genetic diagnosis, receiving Depakene
therapy. EEG found focus in stabilisation. Upon exa-
mination, hypomimia, scoliosis, postural ataxia, unstable
gait with assistance and absence of speech were present
(Figura 2).
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Discussion

We have analyzed the diagnostic criteria by which
typical and atypical forms of Rett syndrome are being
diagnosed [9,14]. Out of the necessary criteria that the
Syndrome accordingly was diagnosed with, our patient
possessed the following: normal peri- and postnatal
period, with a head circumference in the physiological
margins, and normal psychomotor development in the
first 6 months [4]. This period was followed by loss of
gained abilities, as well as hypotonia, delayed motor
and intellectual abilities, ataxic gait and stereotypic
hand movements.

From the additional criteria noted for diagnosing Rett
syndrome, EEG abnormalities, epileptic attacks and
neurogenic scoliosis were present in our case, with no
other noted additional criteria.

Seizures are common in children with Rett syndrome,
especially in early childhood. Up to 85% of children
that are affected will report seizure occurrence during
their lifetime [8]. Seizures occur in the majority of
patients, with rates ranging from 50% to 90%. Seizure
onset is usually toward the end of the regression pe-
riod or after the regression period [7]. The most common
types of seizures are tonic-clonic, tonic, myoclonic,
and focal seizures with impaired awareness. An ltalian
retrospective study analyzed seizure medications in
Rett syndrome and found that lamotrigine, sodium
valproate, and carbamazepine can be used as drugs of
first choice [13]. One study observed different effecti-
veness of antiseizure medications based on age, and it
suggested that clinicians consider age-dependency when
prescribing appropriate antiseizure medications in the
Rett population. Valproic acid was reported as the
most effective anti-seizure medication in younger girls
(in 40% of patients younger than 5 years of age and in
19% of girls aged 5 to 9 years), and carbamazepine was
reported as the most effective in patients 15 years of
age or older [15].

Additionally, girls with Rett syndrome will often have
extrapyramidal disturbances, including bruxism (97%),
excessive drooling (75%) oculogyric crises (63%), hypo-
mimia (63%), dystonia (59%), rigidity (44%), bradyki-
nesia (41%), and proximal myoclonus (34%) [10].
Some conditions as metabolic and neurodegenerative
diseases, organomegaly and deposition diseases which
lead to autistic spectrum disorders, perinatal trauma
and infections are not noted or are excluded by the
laboratory analyses, imaging, TORCH infection serology
and Wilson’s disease testing. The only diagnostic cri-
terium that belongs in the conditions excluded and occurs
in the case presented is an intrauterine growth delay.
All of this has given an indication for further genetic
testing, which showed a mutation of the MECP2 gene,
which confirmed the Rett syndrome diagnosis. It is
well established that mutations in MECP2, located on
Xq28, account for 95% of typical Rett and 73.2% of

atypical Rett syndrome [6]. More than 99% of female
Rett syndrome incidences are de novo mutations in the
MECP2 gene or possibly from a parent who has ger-
mline mosaicism. Approximately 600 mutations have
been detected so far within the MECP2 gene [3,4].

Conclusion

Clinical recognition of Rett syndrome is a long-lasting
process, due to the early psychomotor development
and growth being normal and subsequently followed
by a few phases of disease with characteristic criteria.
Diagnosing Rett syndrome is further complicated
mainly because of the wide variety of diseases that
intertwine with Rett syndrome in differential diagnos-
tics, as well as the existence of atypical forms of the
Syndrome.

The necessary criteria, key to establishing a diagnosis
are: female gender, less than 10 years of age, mental
retardation with unknown etiology and present 3 of the
6 criteria [5]. From the additional criteria, at least 5 of
11 should be present.

Patients with a found mutation of the MECP2 gene, do
not require any further diagnostic testing.

Conflict of interest statement. None declared.
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Case report
ANEGLECTED CASE OF ANENCEPHALY

3AHEMAPEH CJIYYAJ HA AHEHIL E®AJINJA
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Anastasova S, Katerina Nikoloska and Rosa Naumoska
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Abstract

Introduction. Anencephaly is a neural tube defect
(NTD) that occurs when the cephalic end of the neural
tube fails to close. With five cases per 10,000 births, it
is the second most common NTD worldwide.

Case report. A 23-year-old woman with third pregnancy
was hospitalized at the Pathological pregnancy depart-
ment, University Clinic for Obstetrics and Gynecology
in Skopje. Her pregnancy course had been iregularrly
controlled, without taking any folic acid in preconcep-
tion or in the first trimester. The patient had not atten-
ded PRISCA 1 or 2, vaginal smear or microbiological
examination, ultrasound examination or other obstetric
examination of any kind up until her 20" week of
pregnancy. The very screening of fetal structural ano-
malies showed acrania and anencephaly. Termination
of pregnancy had been suggested, nontheless the
patient had decided to carry on with the pregnancy.
After passing her term, she underwent induction of
labor. Vaginal delivery was without any complications.
The infant was in a clinically difficult condition, with
hypotony, cyanosis and major congenital absence of
the cranial bones. Regardless of the post-partum pa-
Iliative treatment, the newborn died at H23 of life.
Conclusion. The root of the possibilities of early
detection of anencephaly, detailed examination and
opportunity for optimal perinatal management lays in
the sonographic technology and its advances. That
aside, as physicians, we had to respect our patient's
decision to take any desired action considering her
circumstances.

Keywords: fetal anomalies, anencephaly, neural tube
defects, ultrasound

Ancrpakr

BoBen. Anennedanmja mpercraByBa nedeKT Ha HEB-
panna ty6a (IHT) mwTo ce jaByBa Kora nedaanuyHUOT
Kpaj Ha HeBpajHaTa Ty0a He ycmesa Ja ce 3arBopu. Co
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neT caydan Ha 10000 parama, e Brop Hajuect JIHT Bo
CBETOT.

IIpuxa3 Ha cay4aj. 23-TomuIIHa KeHa CO TpeTa Ope-
MeHOCT Oelre xocnuTainzupana Ha Oenor 3a naro-
nomka OpemeHocT. Hej3uHMOT Tek Ha OpeMeHocTa Out
HEpPEeIOBHO KOHTPOJIMPAH, Taa He KopucTena (oiHa
KHCCJIMHA BO Hpe}:[KOHHeH]_II/IjaTa HUTY BO TIIPBUOT
tpumectap. [lanmentkara He HampaBmima PRISCA 1
WM 2, BarWHaJICH OPHC WM MUKPOOHOIIOIIKYU TIperies,
yIATpa3ByueH TMperiel, Kako U JPYr BUJA aKyIIEPCKU
nperieny 10 Hej3uHara 20-Ta Henmena of OpeMeHocTa.
CaMHOT CKpPUHHHT Ha CTPYKTypHHTE aHOMAaluH Ha
(erycoT BO JBaeceTTara Henesna o OpeMeHocTa, ToKa-
Kall akpaHWja W aHeHNedanuja. buno npemnoxeHo
MpeKHHyBambe Ha OpeMeHOCTa, HO Celak MaIlMeHTKaTa
OJTy4HJIa Ja ja IPOAOIDKY mcTara. [1o 3aBpInyBameTo
Ha BTP, ce HampaBu WHAyKIMja Ha IMOPOIYBAHETO.
BarunamHoTto mopoxyBame moMuHa 0e3 HUKAKBH KOM-
wmkaimd. HoBoponeHoTo Oelie BO KIMHUYKH TEIKa
coctoj0a, co XUIMOTOHH]ja, MjaHO3a W TOJIEMO BPOJICHO
OTCYCTBO Ha KpaHHjaJHHTe KOCKHA. be3 ormen Ha
MOCTIAPTATHUAOT TaINjaTUBEH TPETMaH, HOBOPOJICHUETO
MoYMHa BO 23-0T 4ac O JKUBOTOT.

3akay4dok. CoHOrpadckara TEXHOJIOTH]a H HEJ3UHHOT
HAIPEOK MMPETCTaByBa CYIITHHCKA MOXKHOCT 33 PaHO
OTKpUBaWke Ha aHeHuedanuja, HeTaleH Mperien |
OBO3MOXXYBa OIITUMAJICH TMCPUHATAJICH MCHAIIMCHT.
Nmajkn tv B NpenBUj HEj3UHUTE OKOJHOCTH, KaKO
JieKapu, HUE MoOpa Ja ja NOYMTyBaMe OJulyKara Ha
MalMEeHTKATa BO OMHOC Ha MPe3eMambeTo OMIIO IITO.

Kiyunu 300poBu: QeranHu aHomanuu, aHeHuedanuja,
nedeKTH Ha HeBpaHa Ty0a, ynTpa3ByK

Introduction

Anencephaly is a neural tube defect (NTD) that mani-
fests as the lack of a significant section of the brain,
skull, and scalp when the cephalic (head) end of the
neural tube fails to seal, typically between the 23rd
and 26th days of pregnancy. Overall estimate of the
prevalence of anencephaly worldwide is 5.1 per ten
thousand births [1].

Although earlier research revealed that anencephaly is
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a multi-factorial process largely regulated by genes

and a variety of environmental factors, there is now

undeniable proof that folic acid supplementation prior
to pregnancy can significantly prevent anencephaly

[2]. One study from the United States of America has

demonstrated that daily folate intake for all women of

childbearing age through cereal grains with 0.4 mg of
folate per day has shown 16% reduction in anencephaly

prevalence in the population after just one year [3].

The etiological factors of anencephaly include:

- Environmental conditions (nutritional factors: folic
acid deficiency, exposure to nitrates, pesticides,
organic solvents, anticonvulsant use, excess of vi-
tamin A intake, socioeconomic status, fever/hyper-
thermia),

- Genetics of both population and familial ancestry
(MTHFR 677C-T and 1298A-C polymorphisms,
PDGFRA frameshift variant and missense variant,
VANGL1 & 2, Pax3, CELSR1, AMT and GLDC mu-
tations, SNPs in PARD3, PCMT1 polymorphisms),

- Maternal condition (obesity, pre-gestational/gesta-
tional diabetes, ethnicity), and

- Fetal condition (female gender) [4].
The mechanism of development of anencephaly as one
type of upper NTDs essentially means that the fetal
cranial neuropore does not close during neural tube
closure in the fourth week of embryogenesis. This type
of anomaly leads to failure in the development of the
brain, lamina terminalis, and bony cranium. Human
anencephaly has been divided into two types: mero-
acrania (in which mainly rostral brain is affected) and
holoacrania (in which posterior brain and skull are
affected) [5].
The differential diagnosis of anencephaly includes
osteogenesis imperfecta, amniotic band syndrome, and
microcephaly [6].
The importance of early diagnostic approach has been
settled in the recent years, mainly with first-trimester
ultrasound, between the 11" and 14" week of pregnancy,
amniocentesis, analysis of alpha-fetoprotein levels and
blood tests. The prognosis of this fetal condition is ex-
tremly poor. If the newborn is not stillborn, then he or
she usually dies within a few hours or days after birth.

Case report

A 23-year-old woman presented to our Department of
pathological pregnancy, with no previous medical or
surgical history, no notion of consanguinity, both of
her parents with arterial hypertension, her mother with
diabetes melitus type 2. Gravida 3, para 1. Her G1 was
by vaginal delivery of a live born female of 3035 g
(2018). Fifteen months ago, in 2021, the patient’s G2
ended as a missed abortion in the 20" week of
pregnancy. G3 was the current pregnancy estimated at
40 weeks and 1 day by her last menstruation period.
The pregnancy course had been iregularrly controlled

and without taking any folic acid in preconception or
in the 1st trimester. The patient had not attended
PRISCA 1 or 2, vaginal smear or microbiological exa-
mination, ultrasound examination or other obstetric
examination of any kind up until her 20™ week of
pregnancy. She had not done OGTT.

The very screening of fetal structural anomalies, at 20
weeks of pregnancy, showed acrania and anencephaly.
Termination of pregnancy had been suggested, non-
theless the patient had decided to carry on with the
pregnancy. She was accepted at the Department of pa-
thological pregnancy; a complete medical and obstetrical
check-up had been done. The patient was clinically
stable; height-157 cm, weight-70 kg, T-36.5 C, BP-
121/76 mmol/L, HR-80 bpm. Obstetric examination:
active uterine contractions, 30 cm uterine height, the
fetus was in situs labilis, with an active fetal heart beat,
on vaginal examination a soft median cervix dilated to
3 cm, unruptured amniotic sac. The ultrasound revealed a
single fetal pregnancy with a positive fetal cardiac
activity, AC-310 mm, FL-72 mm, the cranial bones
were not visable (Figure 1). Placenta was with hypo-
echogenic zones, on the rear uterine wall.

e
Fig. 1. Ultrasound image showing anencephaly and absence of
cranial bones

After obtaining a signed informed consent, we started
induction of labor with Vag. Prostin E2.

The patient was transferred to the delivery room with
ongoing monitoring. After 4 hours and 40 minutes of
labor, a newborn female was delivered vaginally. The
delivery underwent without any complications. Birth
weight 2585 g, birth length 47 cm and Apgar score 6-6
at first and fifth minutes. Umbilical pH-7.12. Generally,
the infant was in a clinically difficult condition, with



137

A neglected case of anencephaly

hypotony, cyanosis and major congenital absence of
the cranial bones (Figures 2 and 3). Regardless of the
post-partum palliative treatment, the newborn died at
H23 of life.

Fig. 3. Newborn with anenceﬁhaiy (img. No I1')
Discussion

The condition of anencephaly raises major attention in
clinical, legal, ethical, religious and social aspects of
various debates. The main reason for these aspects and
for presenting this case report has been raising
awareness about the importance of early detection of
anencephaly, through high-resolution sonography, in
the first trimester of pregnancy. In addition, our crucial
focus was on the neglected approach as an issue that
every society should work on. Lastly, holistic approach
and individualization of every patient condition is
paramount.

Neural tube defects, out of all anomalies, are the sim-
plest to recognize prenatally. Prior to targeted ultrasound
scanning, amniocentesis and maternal serum fetoprotein

(FP) screening were primary methods to detect NTDs
[7]- In recent years that has changed as a result of the
implementation of routine ultrasound screening for
fetal anomaly in most centers in the world.

The prenatal ultrasonographic visualization of anence-
phaly in the first trimester is different from the familiar
second-trimester signs. The cerebral hemispheres are
present and exposed to the surrounding amniotic fluid.
The ultrasound appearances in the coronal section of
the head are best described as "Mickey Mouse face" [8].
In the postnatal period, the clinical diagnosis is estab-
lished by physical examination that meet four required
criteria: 1. No calvarium present, 2. Absence of scalp,
3. External presence of a hemorrhagic, fibrous mass or
tissue, 4. Lack of cerebral hemispheres [9]. Overall,
the rates of detection of structural anomalies in first-
trimester ultrasound vary from 46.1% to 76.1%. The
detection of head and neck anomalies is 51%, which is
still an unsatisfactory percentage [10]. This proves that
we need to raise awareness about the importance of
early detection of fetal anomalies.

Prenatal diagnosis of fetal anomalies enables the best
perinatal management, giving expectant parents the
chance to have additional imaging and genetic tests
done as well as information about the prognosis and
treatment choices [10].

Conclusion

Fetal structural anomalies are detected in around 3%
of all pregnancies. These days, roughly 50% of all
major structural anomalies can be detected in the first
trimester, including acrania/anencephaly [10]. The root
of the possibilities of early detection of anencephaly,
detailed examination and optimal perinatal management
lays in the sonographic technology and its advances.
High-resolution ultrasonography is a reliable method
in prenatal diagnosis of anencephaly. The ultrasound
diagnosis is made on the basis of absence of the upper
portion of the cranial vault. Above the level of the
orbits, where the cerebral hemispheres are typically
seen, there is either no tissue or an ill-defined mass of
heterogeneous density [11]. This imaging method can
provide important information about deciding on
diagnosis and treatment of a variety of diseases and
conditions. That aside, as physicians, in our case, we
had to respect the patient's decision to take any desired
action considering her circumstances.

Conflict of interest statement. None declared.
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Case report

FEMALE GENITAL MUTILATION

IN THE REPUBLIC OF NORTH MACEDONIA - AN

ISOLATED CASE OR THE BEGINNING OF A BAD PRACTICE

MYTUJIIAIINJA HA

/KEHCKMN TEHUTAJIHU OPIAHHU BO PEIIYBJIUKA CEBEPHA

MAKEJOHMJA- U30JIMPAH CJIYYAJ WM ITOYETOK HA JIOIIIA ITPAKCA
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Abstract

Introduction. Female genital mutilation is a "practice™
not unknown to the world. In the Republic of North
Macedonia there has not yet been reported a case of
female genital mutilation.

Case report. A 41-year-old woman of Albanian ethnic
origin with Muslim religious beliefs and practices was
admitted to the emergency gynecology department for
exploratory curettage. The condition of her external
genitalia was consistent with type 11l mutilation, i.e.,
infundibulation. The patient reported a reduced need
for sexual intercourse, absence of responsive desire
and arousal and failure to achieve orgasm. She did not
perceive her sexual dysfunction as a problem, but as a
"normal” difference in the quality of sexual life bet-
ween men and women.

Conclusion. It is necessary to alert the professionals
about the possibility that this case is not isolated. The
absence of victim’s perception of sexual dysfunction
imposes the need of conducting studies to determine
the attitude of the local population towards this pheno-
menon and sexuality in general. Health workers have
to play an active role in presenting all the con-
sequences that this act of violence against women has
on their reproductive and sexual health.

Keywords: female genital mutilation, infundibulation,
sexual dysfunction

AncrpaxkT

BoBen. MyTtunamnuja Ha )KEHCKUTE TEHUTATHU OpraHH
e ,,[ipakca‘ Kxoja He My ¢ Helmo3HaTa Ha CBeToT. Pemny0-
nuka CeBepHa Makenonuja pocera He o0jaBuiia
Clly4aj Ha MyTHUJIalLlFja Ha >KeHCKU TeHUTAIIUH.
IIpuka3 Ha cayyaj. 41 roguirHa sxeHa oJ] a10aHCKO
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STUHHUYKO IOTEKJIO CO MYCIMMaHCKa BEPOHMCIIOBECT €
NpUMEHa Ha OJIeN 3a YPreHTHa THHEKOJOoruja 3a
eKCIUIOpaTHBHA KupeTaxa. CTaycoT Ha Hej3MHHUTE Haj-
BOPEIIHH TeHUTAJIHU OJrOBapaile 3a MyTHIaldja TUI
111, onnocHo mHyHIUOYNanuja. [lanuentkara mpuja-
BH HaMaJleHa TOTpeda 3a CEeKCyalHH OJHOCH W OT-
CYCTBO Ha B030y/Ja M HEMIOCTUTYBamke Ha Opra3aM IpH
ucrute. [IpucyTHata cexcyanHa qucdyHKIMja, TTalUeHT-
KaTa He ja JOXWBYBalle Kako MpoOJeM, TYKy Kako
»HOpPMaITHA“ pa3linka BO KBAJIUTETOT Ha CEKCYaTHOTO
KHBECHE Mel'y MaXKUTE U KEHHTE.

3axuydok. [loTpebHO € amapmupame Ha CTpy4YHATa
JaBHOCT 3a MOXXHOCTa OBO] CIly4aj Jia He € U30JIMpaH.
OtcycTBOTO Ha Mepreryja 3a CeKCyaiHaTa JUCQYHKIU-
ja om cTpaHa Ha JXpTBara, HaMeTHyBa IMOTpeda of
CTYIWHU 3a yTBPIyBamkEe Ha OIHOCOT KOj JIOKAJTHOTO
HaceJIeHHe IO MMa KOH OBaa I0jaBa M CEKCyaJHOCTa
Boomuto. [ToTpebHa e akTHBHA yiora Ha 3JpaBCTBeE-
HUTE PaOOTHHIN BO MPEA0UYBAHE HA CUTE MOCIEIHUIN
KOM OBOj aKT Ha HACHWJICTBO Bp3 XKeHaTa I'l HOCH IO
HEj3MHOTO PENPOyKTHBHO M CEKCYaIHO 3/paBje.

Kayunn 360poBu: MyTHiamnuja Ha )XCHCKU TEHUTAIHU
opranu, nHQyHIMOyNanyja, cekcyanHa IucyHKIHja.

Introduction

Female genital mutilation (defined as the partial or
total removal of female genitalia for non-medical
reasons), as a "practice™ of raising female children, is a
phenomenon not unknown to the world, especially to
30 countries in Africa and Asia. In Africa, the
prevalence of female genital mutilation ranges from
1% in Zambia and Cameroon, through 38% in Chad,
65% in Ethiopia, to a staggering 87% in Egypt, and
98% in Somalia [1,2]. Asian countries, the Borha
community in India, have a prevalence of 75% [3],
Indonesia has a national prevalence of 49%, and in
Malaysia 83-85% of Muslim female children will be
mutilated [4].

Transcontinental population migration will lead to the
emergence of this "practice" in European countries as
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well. The risk of an immigrant from a country with a
tradition of female mutilation being subjected to it in a
European country varies depending on the specific
country: 5-8% Portugal, 7-12% Ireland, 11-19% Sweden,
but more often in the countries near N. Macedonia: 15
-24% in Italy, 25-42% in Greece [5]. This trend was
the reason for the creation of the Istanbul Convention
(2011) to combat violence against women, of which
our country is also a signatory [6]. So far, a case of
verified mutilation has not yet been published in the
Republic of North Macedonia, nor has this country been
the subject of a study to assess the risk of mutilation in
view of migration and the changing religious structure
of the population.

Case-report

In the Specialized Hospital for Gynecology and
Obstetrics  "Mother Teresa"-Skopje, a patient was
admitted to the emergency gynecology department
under the diagnosis: meno-metrorrhagia for explora-
tory curettage.

The patient was a 41-year-old woman, of Albanian
ethnic origin with Muslim religious beliefs and practices.
Her history did not disclose any information about
diseases or interventions of the female reproductive
tract. The obstetric history listed three pregnancies, all
three ended by caesarean section, with the reasoning
that "she cannot give birth vaginally", without insisting
on the reason. After examination performed in a litho-
tomy position, a disturbed anatomy of the external
genital organs was found:

Fig. 1. Anterior half labia majora fusion

On inspection, the labia majora were fused with a
visible thin cicatrix along the line of fusion starting
from the anterior commissure along the first half of the
labia majora. Under it, the vestibule of the vagina
could be seen discreetly without other elements of the
vulva being noticed (Figrue 1).

After introducing the patient to a short-term intrave-
nous anesthesia and relaxing the muscles of the pelvic
floor, pulling the labia majora to the side revealed
their approximation and fusion up to the external
mouth of the urethra along with complete obliteration
of the clitoral region. Towards the posterior commissure,
the labia majora were separated continuing towards

Fig. 2. Infundibulation

Fig. 3. Adequate vaginal space
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the vagina, without the presence of labia minora. The
entire status of the patient's external genitalia corres-
ponded to a female genital mutilation of type IlI, i.e.,
infundibulation. Spreading the lips to the side, "opened"
a small narrow vestibule of the vagina into which the
external mouth of urethra protruded (Figure 2).

With posterior ecarter entry and downward traction, a
vaginal space with an adequate size was revealed.
After accepting the cervix, its normal anatomy was
determined, after which the intervention was perfor-
med without problems (Figure 3).

The data obtained by an additional and purposeful his-
tory showed that the patient was completely unaware
of the appearance of her vulva until getting married
and discussing it with her husband, which indicated
that the intervention was performed in early childhood.
Asked about the quality of sexual life, the patient
stated a reduced personal desire for intercourse, and
reportd absence of sexual arousal and failure to reach
orgasm. At the same time, the patient did not perceive
this clear sexual dysfunction as a problem, but rather
as a "normal" difference between the quality of sexual
life of men and women.

Conclusion

This case report of a female genital mutilation in the
Republic of North Macedonia should alert the profe-
ssional and general public to the possibility that this
event is not isolated. The victim’s absence of aware-

ness of the problem and the acceptance of the poor
quality of sexual life (which we saw in this case)
indicates the need of conducting pilot studies to deter-
mine the attitude of the local population towards this
phenomenon and the need to sensitize the public for an
adequate defining of this phenomenon from a religious
rite to an act of violence against women. A proactive
role of health workers is necessary in raising aware-
ness of a woman's inalienable right to possess her own
body and a clear presentation of all the consequences
that this act of mutilation has on the victim’s reproduc-
tive, sexual, and thus on mental and emotional health.
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RESISTANT HYPERTENSION WITH CORONARY ARTERY DISEASE

PE3UCTEHTHA XHUIIEPTEH3UJA CO KOPOHAPHA APTEPUCKA BOJIECT
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Abstract

Resistant hypertension is encountered in around 30%
of hypertension population and it requires at least four
antihypertensive medications for treatment. It is asso-
ciated with cardiovascular (CV) events. Resistant hyper-
tension often occurs as a comorbidity with coronary
artery disease, so quantification of total CV risk, which is
best done with the SCORE system, is important for
risk stratification of hypertensive patients in order to
implement therapy to reduce the cardiovascular risk.

In this study, we report clinical findings of a 66-year-
old woman presenting with resistant hypertension and
coronary artery disease, her hospital treatment and re-
commendation for home treatment after being dischar-
ged from hospital. Further we discussed the recent
guidelines diagnostic and treatment algorithms.

In conclusion, hypertension is the most common risk
factor in patients with coronary vascular disease and
its regulation, especially in the resistant form, is one of
the most important factors for reducing the prevalence
of coronary artery disease as well as the degree of
major adverse cardiovascular events in patients with
existing coronary artery disease.

Keywords: resistant hypertension, coronary artery disease

Amncrpakrt

PesuctenTHaTa XWIIEPTEH3Mja € MPUCYTHA Kaj OKOIY
30% onx momynanyjaTa co XUIEPTSH3H]ja, IPH TOA TIOT-
peOHH ce HajMaJIKy YSTHPH aHTHXUTICPTEH3UBHH JICKOBH
3a HEj3UHO JICKYBaE U € acOLUpaHa CO KapJHOBACKy-
JapHU HACTaHU. Pe3ucTeHTHAaTa XWUIEpPTEH3Uja YECTO
ce jaByBa Kako KOMOPOHWIUTET CO KOpOHapHAaTa apre-
pHcka OoJiecT, Taka ITO KBAaHTU(HUKALUjaTa HAa BKYII-
HHUOT KapAHOBACKyJIapeH pH3uK, HajmopodeH ¢ SCORE
CHCTEMOT, € OWTHA 3a MPOICHKA HAa PU3UKOT U CIIPO-
BEyBambe Ha Teparnujara 3a HaMallyBambe Ha UCTHOT.

Bo oBaa ctyaMja ru mpe3eHTUpaMe KIMHUYKUTE HA0 1

Correspondence to: Saso Angelovski, Healthcare Center-Kratovo,
R. N. Macedonia; E-mail: sasho.angelovski@yahoo.com

Ha 66-TOJWIIHA KeHa CO PE3UCTCHTHA XUIIEPTEH3Uja 1
KOpOHapHa apTepucka OO0JIeCT, HEj3MHOTO OOIHHYKO
JICKYBamh€¢ ¥ IPETOPAKUTE 33 JOMAIIHO JICKYBAhE 10
ornymramero. [loHaTaMy Bo IHCKycHjaTa ce HaBeje-
HU CKOPEIIHUTE YIAaTCTBAa W AITOPUTMH 3a JHjarHo3a
M TPETMaH.

Kako 3akiaydok: XWIlepTeH3WjaTa € HajuecT PHU3HK
(axTOp Kaj MAIMEeHTHTE CO KOpOHApHA apTepucka 0o-
JIECT U JIEKYBamETO Ha HCTaTa, 0COOEHO PEe3UCTEHTHATA
XUIEPTCH3M]a, € JICH O]l HajBaKHUTE (HAKTOPH 3a Ha-
MaJlyBam-¢ Ha IPEBaJICHIIATa Ha KOPOHAPHATA apTepHC-
Ka 0oJjiecT, Kako ¥ CTENEeHOT Ha HeCaKaHU KapJHoBac-
KyJIapHU HACTaHH Kaj TAI[EHTH CO TIOCTOSYKa KOPOHAp-
Ha apTepucKa OoJecT.

Kiy4Hnu 300poBH: pe3uCTCHTHA XUIIEPTECH3N]a,
KOpOHapHa apTeprcka 6oect

Introduction

Hypertension (HT) affects one third of the world po-
pulation. Resistant hypertension (Res-HT) is a challen-
ging clinical problem present in around 30% of hyper-
tension population and is associated with cardiovas-
cular (CV) events. Patients with Res-HT have 1.2-3-
fold increased CV risk compared to hypertension po-
pulation with controlled HT (treatment responsive hy-
pertension) [1,2]. However, data regarding the impact
of Res-HT on CV events in coronary artery disease
(CAD) patients are insufficient.

Fig. 1. Difference between a healthy coronary artery and CAD
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Coronary artery disease is a heart disease that affects
larger coronary arteries which cannot deliver enough
oxygen-rich blood to the heart (Figure 1). The causes

of CAD are atherosclerosis and arteriosclerosis.
Resistant hypertension requires at least 4 antihyper-
tensive blood pressure (BP) drugs for BP control.

Table 1. Classification of blood pressure and hypertension grade

Category Systolic (mmHg) Diastolic (mmHg)
Optimal <120 and <80
Normal 120-129 and/or 80-84

High normal 130-139 and/or 85-89

Grade 1 hypertension 140-159 and/or 90-99

Grade 2 hypertension 160-179 and/or 100-109
Grade 3 hypertension =180 and/or >110
Isolated systolic hypertension® >140 and <%0

European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

Aantihypertensive therapy for regulation of hyperten-

sion is required, but also habits and lifestyle changes

are necessary. That includes:

1. Reduction of salt intake under 5 gr per day;

2. Increased intake of fruits and vegetables;

3. Maintenance of BMI between 20-25 kg/m?

4. Keeping waist circumference for women under 80
cm and for men under 94 cm;

5. Practicing daily physical activity for 30 minutes;

6. Reducing alcohol intake and complete cessation
of smoking.

Besides HT, humans may have concomitant diseases
like diabetes and hypertension, hypertension and chronic
kidney disease, CAD and/or CVD and hypertension.
Their interference creates circulus vitiosus and causes
difficulty in HT control. Table 2 presents HT with
concomitant diseases and their systolic/diastolic BP
threshold under antihypertensive treatment.

Table 2. Blood pressure levels, concomitant disease - antihypertensive treatment

Age group Office SBP treatment threshold (mmHg) Office DBP treatment
threshold (mmHg)
Hypertension | + Diabetes | + CKD | + CAD | + Stroke/TIA

18- 65 years >140 =14 140 2140 2141 =90

65-79 years 2140 =14 =140 2140 2140 =90

280 years =160 =16) =160 =160 2160 =50

Office DBP treatment 290 2% 290 2% 290

threshold (mmHg)

European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

With an aim to adjust/harmonize antihypertensive the-
rapy worldwide, experts have given recommendations
and antihypertensive therapy guidelines as follows:

1. Two antihypertensive drugs are recommended as
an antihypertensive therapy by starting preferably
one tablet with two active substances (for example
ACE/ARA with diuretic or ACE/ARA + calcium
antagonist),

2. Target values for BP: under 140/90 mmHg or as
close as possible to 130/80 mmHg,

3. At high normal blood pressure 130-139/85-89
mmHg, antihypertensive therapy will be started at
those who have increased cardiovascular risk or
established CAD.

Assessment of hypertension and cardiovascular risk is

necessary for timely initiation of appropriate therapy

to prevent additional complications. So, quantification
of total CV risk is important for risk stratification of
hypertensive patients in order to see if statin therapy or
antiplatelet therapy is necessary to reduce CV risk. CV
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risk assessment is best done with the SCORE system,
especially in patients with hypertension and confirmed
CAD, diabetes, renal disease or elevated blood choleste-
rol level. Correlation between high blood pressure and
cardiovascular and renal events is continuous, hence
the need to distinguish normal blood pressure from

hypertension.

Hypertension is often associated with other risk factors
such as dyslipidemia and glucose intolerance, which
on the other hand give a multiplying effect in the de-
velopment of coronary artery disease.

Table 3. Classification of hypertension according to BP level, presence of BP risk factors, target organ damage

and comorbidities

ATEETERT Other risk factors,

disease N High normal
S HMOD, or disease SBP 130-139
DBP 85-89

No other risk Low risk

factors
Stage 1
(uncomplicated) | 1or 2 risk factors Low risk
Low to

=3 risk factors Moderate risk

HMOD, CKD grade

Stage 2 h
. 3, or diabetes
{asy('jril;zi;osr:\'i)atlc mellitus without
organ damage
Established CVD,
Stage 3 '
(established CKD grade =4, or
N diabetes mellitus
disease)

with organ damage

Very high risk

BP (mmHg) grading

Grade 1 Grade 2 Grade 3
SBP 140-159 SBP 160-179 SBP =180
DBP 90-99 DBP 100-109 or DBP =110
Low risk Moderate risk

Moderate risk

High Risk High risk

High to

Lo very high risk

High risk

Very high risk Very high risk

European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

Case report

The patient was a 66-year-old woman, who required a
cardiology consultation for her frequent headaches and
high unregulated blood pressure and chest pain. She
had frequent attacks of headache and frequent outpa-
tient internist and cardiologist consultations due to
high and unregulated blood pressure levels. She had
grade 3 hypertension, diabetes type 2 that has lasted
for 10 years, and hyperlipidemia. Chronic kidney di-
sease was discovered 5 years ago as a result of nephro-
lithiasis. She has been smoking for 20 years. She de-
nied diseases of interest in the family history and food
and drug allergy.

The patient was admitted to the hospital in a serious
general condition with significantly high blood pressure
(250/120 mm/Hg). Because she had signs of left heart
failure with signs of incipient heart failure, she was
admitted in the intensive care unit. During hospital
stay, she was treated with intensive diuretic therapy,
therapy with nitro-medications, calcium antagonists
and ACE inhibitors.

After stabilization, she was transferred to the depart-
ment unit for further investigation and additional therapy.
Upon further hospital examinations, ECG presented
sinus rhythm with a heart rate of 78/min, biphasic T

waves in D2 and aVL. System status was with normal
function.

From the laboratory tests: glycemia 13.5 mmol/l, HgAlc
10.4%, triglycerides 5.15 mmol/l, total cholesterol 6.0
mmol/l, LDL 2.5 mmol/l, HDL 0.9 mmol/l. Elevated
levels of creatinine and urea in serum were noted

(creatinine 444. 410..456 pmol/L and urea 19. 4..20.
2..21.6 mmol/L). Holter blood pressure monitoring
was performed with a finding of a high unregulated
day-night blood pressure variations and echocardiogram-
phic findings presented a regular dimension of the LV
with preserved EF and hypokinesia based on the lower
wall. Carotid Doppler findings were with normal flow
velocities, but thickened BMI and 50% stenosis in
ACI lat. dexter were observed. Peripheral Doppler pre-
sented grade 1 of circulatory insufficiency in the legs
and diabetic angioneuropathy. When coronarography
was performed, two-vessel coronary artery disease
(mLAD 70%, mRCA 85%) was found and percuta-
neous coronary intervention (PCI/RCA) was made.
Ophthalmological examination presented grade 2 of
hypertonic with non-proliferative diabetic retinopathy.
A nephrology specialist was consultant who gave
advice on hydration and a proposal for further therapy.
During the hospital stay, an antihypertensive treatment
was initiated upon the newest guidelines (Figure 2 and 3).
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High normal BP
BP 130-139/85-89 mmHg

Lifestyle advice

Consider drug treatment in
very high risk patients with
CVD, espacially CAD

Grade 1
Hypertension
BP 140-159/90-99 mmHg

Lifestyle advice

Immedlate drug treatment
in high or very high risk
patients with CVD,

Grade 2
Hypertension
BP 160-179/100-109 mmHg

Grade 3
Hypertension
BP =1B0/110 mmHq

| Lifestyle advice |

| Lifestyle advice |

!

Immediate drug
treatment in all patients

.

Immediate drug
treatment in all patients

renal disease or HMOD

l

Drug treatment in
low moderate risk patients
without CVD, renal disease
or HMOD after
3-6 months of lifestyle
intervention if BP not
controlled

l l

Aim for BP contraol
within 3 months

Aim for BP contral
within 3 manths

Fig. 2. Algorithm for initiation of antihypertensive treatment depending on BP level
European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

Initial therapy
Dual combination

@

ACEi or ARB + beta-blocker or CCB
or CCB + diuretic or beta-blocker

Consider monotherapy in low risk
grade 1 hypertension
(systelic BP <150mmHg), or in
very old (=80 years) or frailer patients

or beta-blocker + diuretic

Step 2

Triple combination

QPiII

Fig. 3. Drug treatment in hypertension and CAD

Step 3
Triple combination +
spironolactone or
other drug

Triple combination of above

Resistant hypertension
Add spironolactone (25-50 mqg o.d.)
or other diuretic, alpha-blocker or beta-blocker

Consider initiating therapy
when systolic BP is
=130 mmHg in these very
high risk patients with

i established CVD

Consider referral to a specialist centre
for further investigation

European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

On the day of hospital discharge, antihypertensive,
antiaggregation and antilipemic therapy was prescri-
bed (Tabl. Aspirin a 100 mg 1x1, Tabl. Clopidogrel a
75 mg 1x1, Tabl. Rosuvastatin 40 mg 1x1, Tabl. Massido
a 5 mg 1x1, Tabl. Relika 4/1.25 mg 1x1, Tabl.
Spirinolactone a 25 mg 1x1 and Tabl. Prazosin a 2 mg
1x1) and a recommendation for a hygienic-dietary
regimen; a home blood pressure diary and regular
ambulatory monitoring was given.

Discussion

Hypertension is defined as resistant if the treatment
strategy fails to regulate blood pressure (for systolic

<140 mm/Hg, diastolic <90 mm/Hg). Various studies
report a prevalence of resistant hypertension of 5-30%.
Res-HT should be distinguished from pseudo-resistant
hypertension. Poor adherence to prescribed medica-
tions, white-coat hypertension, brachial artery calcify-
cation are characteristics of pseudo-resistant hypertension.
Other conditions that contribute to unsatisfactory BP
level control are: increased intake of salt and alcohol,
higher body weight, taking cocaine and anabolics,
obstructive sleep apnea.

For diagnostic approach in a patient with resistant
hypertension it is important to recognize characterris-
tics (symptoms and signs) of patients with Res-HTA
and causes of secondary resistant hypertension (Table 4).
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Table 4. Resistant hypertension characteristics, secondary causes and contributing factors

Table 24 Resi: ypP ion characteristics, y , and contributing factors (adapted from
reference*®®)
Characteristics of patients with- Causes of dary resi Drugs and substances that may
istant hypertension hypertension raised BP

Demographics

Older age (especially >75 years)

Obesity

More common in black people

Excess dietary sodium intake

High baseline BP and chronicity of uncon-
trolled hypertension

More common causes
® Primary hyperaldosteronism
® Atherosclerotic renovascular disease
® Sleep apnoea
e CKD

Prescribed drugs

e Oral contraceptives

e Sympathomimetic agents (e.g. decon-
gestants in proprietary cold
remedies)
Non-steroidal anti-inflammatory drugs
Cyclosporin
Erythropoietin
Steroids (e.g. prednisolone and
hydrocortisone)
® Some cancer therapies

Concomitant disease Uncommon causes

e HMOD: LVH and/or CKD ® Phaeochromocytoma

o Diabetes e Fibromuscular dysplasia

® Atherosclerotic vascular disease ® Aortic coarctation

® Aortic stiffening and isolated systolic ® Cushing’s disease
hypertension ® Hyperparathyroidism

Non-prescription drugs
® Recreational drugs (e.g. cocaine,
ph ines, and anaboli
steroids)
® Excessive liquorice ingestion
® Herbal remedies (e.g. ephedra and ma
huang)

European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

Resistant hypertensiom

Recormmendatiomns

It is recommeaended that hypertension be

defined as resistant to treatment (i.e. resist—

ant hypertensicon) wihen:

rptrimal doses (or best-toleraved doses) of
an appropriate therapeutic strategy, wihich
should include a diuretic (Orpically an ACE
inhibivor or an ARB with a CCB and a thia-
Fide/thiazide-type diuretic), fails o lower
clinic SBP and DBFP values to <140 rmumiHg
anddfor <220 mmmHg. respectivelby;: amd

The inadequate control of BP has beaen
confirmed by ABPMM or HBPM: and
Afrer exclusion of varicous causes of
pseudo-resistant hypertension (espe-—
cially poor medication adherence) and

secondary hypertension.

Recommended treatrment of resistant

hypertension is:

Reinforcement of lifestyle measures,
especially sodium restriction_ 3%
Addition of low-dose spirconolactone® to
existing treatrm enrs | OFFEITS

- the addition of further diuretic thier-
apy if intolerant to spirconolactone, with
either eplerenone.” amiloride.,” a higher-
dose thiazidefthiazide-lilke diuretic.

loop diu retic:™ *57

o oa

O the addition of bisoprolol or

doxazosin. 317

Lewel™

Class™

BESC/ESH 2018

Fig. 4. Treatment of resistant hypertension
European Heart Journal (2018) 39, 3021-3104 ESC/ESH GUIDELINES doi:10.1093/eurheartj/ehy339

It is an interesting finding that B-blockers have procli-
vity to increase the risk of developing Res-HT, probably
due to the suppression of melatonin synthesis in the pi-
neal gland, which as a final result lead to an increased
activity of the sympathetic nervous system [3-5].

BESC/ESH 2018

Confirmation that Res-HT increases the risk of major
CV events and all-cause mortality is found in S. Smith
et al. study from 2014 [6] as well as in two other
studies [1,2] in which Res-HT was associated with a
poorer prognosis than nonresistant hypertension. These

studies found an increased risk of adverse outcomes
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and all-cause mortality as well as CV mortality in pa-
tients with Res-HT. Additionally, the Smith’s study
confirmed that a similar increased risk was associated
with Res-HT in patients with concomitant CAD, although
event rates were considerably greater in patients with
CAD than in those without CAD. However, the patho-
physiology of Res-HT increased CV risk is unknown
and the assumption is that increased renin-angiotensin
system stimulation and aldosterone production leads to
increased arterial stiffness and atherosclerotic disease,
i.e., increased CV risk [7]. Also, it has been observed
that if a higher dose as well as a higher number of anti-
hypertensive drugs are required (regardless of whether
it leads to control of Res-HT or not) the CV risk in-
creases [7], so the use of a larger number of antihyper-
tensive agents may not fully mitigate the long-term
risks of elevated BP [8], although this is unlikely accor-
ding to other studies [6]. In agreement with these fin-
dings is VALUE study, where patients who received
combined antihypertensive therapy to control non-re-
sistant hypertension had a significantly higher risk of
CV death compared to those who received only
monotherapy [8]. These suggest that Res-HT is an
important prognostic factor, and even more valuable
than BP control.

Conclusion

Hypertension is the most common risk factor in pa-
tients with coronary vascular disease and its early
diagnosis is mandatory because the population of
patients with HT and CAD is growing worldwide.

Regulation of elevated BP, especially in the resistant
form of hypertension, is one of the most important
factors for reducing the prevalence of CAD as well as
the degree of major adverse cardiovascular events in
patients with existing CAD. Res-HT alone portends an

increased risk of major CV events and death. Further
clinical research is necessary, especially in patients
with diabetes, CKD and cardiovascular disease, who
as a comorbidity have Res-HT for determination of
strategies for its CIE reduction and their CIE compli-
cation reductions as well.

Conflict of interest statement. None declared.
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Case report

C-REACTIVE PROTEIN IN RHEUMATOID ARTHRITIS TREATED WITH INTERLEUKIN-6

INHIBITOR

H-PEAKTUBEH ITPOTEUH KAJ PEBMATOUJIEH APTPUT TPETUPAH CO UHTEPJIEYKHNH-

6 THXUBUTOP
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Abstract

Rheumatoid arthritis (RA) is a chronic immune-me-
diated systemic inflammatory disease characterized by
chronic synovial inflammation and hyperplasia, which
cause joint erosion and damage along with systemic
manifestations. Proinflammatory pathways result in
localized joint and systemic inflammation with cytokines,
such as interleukin-6 (IL-6), tumour necrosis factor-o
(TNF-a), interleukin 1B (IL-1B), as well as downstream
signalling pathways. One function of IL-6 is to drive
production of the acute-phase reactant C-reactive pro-
tein (CRP) following an inflammatory event.
C-reactive protein is not only a marker of inflamma-
tion or infection, but it is also an immune regulator. C-
reactive protein level is a component of several com-
posite disease activity measures. Higher CRP levels are
associated with greater RA disease activity, radiogra-
phic progression and joint destruction.

Yet, the usefulness of CRP testing as a routine measure
of RA disease activity is not universal due to the sub-
stantial proportion of treated patients who experience
flares in their RA but still have normal CRP levels.
There may be challenges in assessing remission with
28-joint Disease Activity Score -CRP (DAS28-CRP)
when patients are treated with IL-6 inhibitors and other
drugs that directly affect CRP levels because a reduction
in CRP may not reflect disease activity decrease.

The case that we present is a patient with seropositive
RA in whom we tried all available RA treatment
modalities including IL-6 inhibitor and two other
biologicals, and despite the fact that we achieved low
disease activity and sometimes even remission of the
underlying disease, radiographic progression and sub-
jective complaints of the patient continued.

Keywords: C-reactive protein, disease activity,
interleukin 6-inhibitor, rheumatoid arthritis

Correspondence to: Lindita Xhemaili Jakupi, University Clinic for
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Arncrpakr

Pesmaronganor aptputuc (PA) e XpoHHYHA UMyHO-
mocpeayBaHa CHCTEeMCKa MH(IaMaTopHa 0OJecT Koja
ce KapakTepu3upa CO XpOHHYHO CHHOBHUjAIHO BOCHAae-
HHE M XUIepIuiasyja, IpH MITO ce MPEIU3BHKYBa €po-
3Mja U OIITETYBamke Ha 3TII000BUTE, KAKO H CHCTEMCKH
MaHU(eCcTaluu.

[IponH(ramaTopHUTE HACTAaHU PE3YJITHPAaT CO JOKa-
JH3UPAHO 3TJI00HO M CHCTEMCKO BOCHAJICHHE CO IIPO-
IOyKIUja Ha OUTOKWUHH, KaKO IITO C€ WHTEPICYKHUH-6
(IL-6), Tymop HekpoTusupauku ¢akrop-o. (TNF-a),
natepieykud 1B (IL-1B), xako ¥ Ha Mmociea0BaTeIIHU
curHaiHu natuimra. Eqxa on ynorure Ha IL- 6 € 1a ro
MOTTUKHE MPOU3BOACTBOTO HA PEAKTAHTOT Ha aKyTHATa
¢aza C-peakruBeHn npotenH (CRP) mocne mojaBa Ha
BOCTIAJIUTEIICH HACTAH.

Ho CRP He e camMo mapkep Ha BOCHAJIEHHE WIM WH-
¢dexmmja, TyKy W HMyHOperyiartop. Bpemnocra Ha
CRP e 3HauajHa KOMITOHEHTa HAa HEKOJKY MHJICKCH 3a
AKTHBHOCT Ha OoJiecTa Kako M el OJ IepHHUIIHjaTa
3a peMHCHja Ha PeBMATOHTHUOT apTpPUT.

Cemnak, onpenyBameTo Ha CRP kako pyTuHCKa Mepka
3a aKTHBHOCT Ha RA He e yHuBep3aiaHo npudaTeHo
nopajayu (pakTOT IITO 3HAYUTENEH e 0]l TPETUPAHUTE
MAIUCHTH KOW JIOKUBYBaaT ek3anepobaiiyja Ha oonecra
uMaaT HopManHu HuBoa Ha CRP. IIponenkara Ha pe-
MucHja co MHIEeKCcoT 3a akTUBHOCT Ha OosecTa co 28
3rnoboBu (DAS28-CRP) kaj mamueHTHTE TpeTHpaHU
co IL-6 nHXuOUTOPH U IpYrU JIEKOBH KOM BIIMjaaT BP3
CRP e mpeausBukyBauka. Bo oBue ciiydan HUCKUTE
HuBoa Ha CRP He kopenupaaT co akTHBHOCTAa Ha
OoJiecta Kaj OBUE MAIUCHTH.

Cny4ajoT 1ITO IO Mpe3eHTUpaMe € MalUeHTKa CO Cepo-
no3utuBeH RA Kkaj kKoja rm mcmpoOaBMe CHTE JOC-
TaIllHA MOJANUTETH Ha TPETMaH 3a PEeBMATOHICH ap-
TPUTHC BKIy4yBajku 10 u |L-6 mHXHOHTOpPOT M nBA
JpyrH Ouonomky JiekoBu. Kaj marenTkaTa nako moc-
TUTHaBME HHUCKAa aKTHBHOCT Ha 0O0JIeCTa, a TOHEKOTaIl
OypH U pemucHja Ha RA, paguorpadcekara nporpecuja
U CyOjeKTUBHUTE MOIIIAKY Kaj MTAIMEHTKATA [IPOIOIDKH]A.
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Kayunn 300poBu: C-peakTuBeH MPOTEHH, aKTUBHOCT
Ha OoJiecTa, 6 ”HXUOUTOP, PEBMATOUICH apPTPHUT

Introduction

Rheumatoid arthritis (RA) is a chronic immune-me-
diated systemic inflammatory disease characterized by
chronic synovial inflammation and hyperplasia, which
cause joint erosion and damage, and a range of systemic
manifestations, which contribute to overall disease
burden [1]. This results in functional decline, disability,
and reduced quality of life in patients with rheumatoid
arthritis [2]. Comorbidities are common in RA and re-
quire a holistic management approach, as multiple
comorbidities are associated with poorer clinical
outcomes [3].

Proinflammatory pathways result in localized joint and
systemic inflammation [1] with cytokines, such as inter-
leukin-6 (IL-6), tumor necrosis factor-a (TNF-a), in-
terleukin-1 beta (IL-1P), as well as downstream sig-
nalling pathways [1,4,5]. One function of IL-6 is to
drive production of the acute-phase reactant C-reactive
protein (CRP) following an inflammatory event [6-8].
C-reactive protein plays an important role in host
defence mechanisms against infectious agents and in
the inflammatory response [9,10]. C-reactive protein is
not only a marker of inflammation or infection, but it
is also an immune regulator [9,10]. Binding to immu-
noglobulin Fc gamma receptors (FcyR), it promotes
the production of proinflammatory cytokines leading
to an amplification loop of inflammation [11,12]. It is
produced predominantly by hepatocytes in response to
stimulation by IL-6 [6,7], but CRP has also been re-
ported to be expressed by smooth muscle cells, mac-
rophages, endothelial cells, lymphocytes, and adipocytes
[10]. In healthy adults, plasma CRP concentration is
usually <10 mg/L, although there is considerable inter-
individual variability [9,13].

Serum CRP levels can be tested using standard or
high-sensitivity (hsCRP) assays; hsCRP is used for
evaluation of conditions potentially associated with
inflammation in otherwise healthy individuals [14].
Additionally, multiple factors can influence baseline
serum CRP levels in patients with RA. Single nucleotide
polymorphisms in CRP and their haplotypes have been
associated with higher or lower CRP levels [15]. Body
fat, female hormone levels, dietary quality, and stress
have also been shown to influence CRP levels in
patients with rheumatoid arthritis [16-19].

There are two isoforms of CRP with different effects
and biological properties [20]: pentameric CRP (pCRP)
and monomeric CRP (mCRP).

Pentameric CRP (pCRP) is also known as native CRP
synthesized in hepatocytes and secreted into the circu-
lation; it is thought to act as an immune regulator when
bound to cell membranes or liposomes; can irrever-

sibly dissociate via a conformationally changed inter-
mediate into monomeric CRP (mCRP) [10,21,22].
Monomeric CRP (mCRP) is a proinflammatory isoform
able to activate platelets, leukocytes, and endothelial cells
as well as to bind complement component 1q (C1q) to
activate complement. Monomeric CRP has limited
solubility compared to pCRP and is considered to be
tissue bound, although transmission via microparticles
and ligand complexes has been postulated [10,21,22].
Depending on its structural form, CRP interacts with a
variety of leukocytes and endothelial cells, stimulating
proinflammatory cytokine release, including IL-6, IL-1p,
and TNF-o, upregulating adhesion molecules, increasing
monocyte chemoattractant protein-1 release to recruit
monocytes, inhibiting nitric oxide production, and
activating platelets, thereby inducing proinflammatory
and atherogenic effects [10,20,22,11,12,23].

C-reactive protein is a valuable marker and regulator

of systemic inflammation in rheumatoid arthritis. CRP

level is a component of several composite disease ac-
tivity measures/indexes: DAS28-CRP, Simplified Disease

Activity Index (SDAI), American College of Rheuma-

tology (ACR) and European League Against Rheuma-

tism (EULAR) definitions of remission [24-26].

Higher CRP levels are associated with:

1) Greater RA disease activity based on the core
components of the 28-joint Disease Activity Score.

2) Radiographic progression and joint destruction in
patients with early, moderate and severe rheumatoid
arthritis [27-29]. Numerous studies in patients with
early RA have shown that elevated CRP levels in
patients with early, moderate and severe RA both
at baseline and using time-integrated measures
correlate with rapid radiological progression and
joint damage within 1 year [30-34].

3) Individual aspects of disease activity, such as
swollen joint count, and patient-reported measures,
including functional status (Health Assessment
Questionnaire score), morning stiffness, fatigue,
and pain [35-39].

4) Several common comorbidities of rheumatoid
arthritis.

Yet, the usefulness of CRP testing as a routine

measure of RA disease activity is not universal due to

the substantial proportion of treated patients who
experience flares in their RA, but still have normal

CRP levels suggesting that CRP levels reflect only one

of the signs of disease activity and should be assessed

in the context of other measures.

Rheumatoid arthritis clinical trials often specify

elevated CRP (>6 mg/L) as an eligibility criterion; pa-

tients with active RA but without elevated inflamma-
tory markers (CRP) are commonly excluded from

clinical trials [40].

As noted above, CRP is a standard component of many

RA composite disease activity measures (DAS28-

CRP, SDAI, ACR/EULAR remission) [24-26]. ACR
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and EULAR recommend DAS28 using either CRP
or erythrocyte sedimentation rate (ESR) without diffe-
rentiating between them in terms of disease activity
thresholds [24]. However, there is evidence that DAS28-
CRP scores are consistently lower than DAS28-ESR
values [41-43]. Given disease activity thresholds (high
>5.1, low disease activity <3.2, and remission <2.6)
were originally validated using DAS28-ESR, using the
same thresholds for DAS28-CRP may underestimate
residual disease activity [41,42]. Consequently, new
disease activity thresholds for DAS28-CRP have been
proposed: for high disease activity instead DAS28>
5.1 should be used DAS28>4.6; for low disease acti-
vity instead DAS28>2.6 and <3.2 should be used
DAS28<2.9, and for remission instead DAS28<2.6 should
be used DAS28<2.5 [41,43]. Additionally, there may
be challenges in assessing remission with DAS28-CRP
when patients are treated with IL-6 inhibitors and
other drugs that directly affect CRP levels because a
reduction in CRP may not reflect disease activity
decrease. Thus, a more stringent threshold for DAS28-
CRP remission of < 1.9 has been proposed [44].

Case presentation

A female patient, 56-year-old, from Skopje, was
referred to a specialist in rheumatology in March/2005
because of morning stiffness duration of about 2
hours, swelling and pain in the small joints of both
hands and feet that had lasted for several months. Her
blood examination showed elevated erythrocyte sedimen-
tation rate (ESR) and CRP (ESR-35; CRP-18mg/L) and
positive rheumatoid factor (RF=128 1U/ml); no anti-

cyclic citrullinated peptides antibodies (anti-CCP ab.)
were available. Radiographic finding of both hands
interpreted by a radiologist on 21.03.2005 showed
periarticular soft tissue oedema with initial subchon-
dral cysts of the metacarpophalangeal joints (MCPs)
as well as reduction of joint spaces (no radiographic
image available).

On physical examination, there was arthritis of the left
wrist, bilateral arthritis of the proximal interphalangeal
joints 2,3 (PIP2,3) of the hands and bilateral arthritis
of PIP 4,5 of the feet, and arthritis of the metatarso-
phalangeal joint 3 (MTP 3) of the left foot.

Using the ACR criteria for RA, we established the
diagnosis of seropositive RA and we started the treat-
ment. The initial therapy was with glucocorticoids (GC)
5 mg Pronizone equivalent/daily, Chloroquine 250 mg
daily, Nonsteroidal anti-inflammatory drug (NSAID)
in full recommended daily dose and Proton Pump
Inhibitor Drug (PPI). It was impossible to achieve re-
mission with this treatment, so we changed this moda-
lity after one year and started with a new disease-mo-
difying antirheumatic drug (DMARD) Methotrexate as
a monotherapy at a dose of max. 25 mg/weekly. The
remaining high disease activity forced us to add a
second DMARD-Sulfasalazine (SSZ) 2 gr/daily, and
after several months the third DMARD-Hydroxichlo-
roquine (HCQ) 400 mg/daily. Even with the triple
basic therapy we could not achieve a good control over
the disease activity, so we suspended Methotrexate
and changed SSZ with Leflunomide 20 mg/daily and
continued with HCQ 400 mg/daily. We were not able
to achieve remission following DAS-28 values (See
Appendix1).

Appendix 1.
RA-Disease activity: treatment with conventional DMARDs and Rituximab

Therapy ESR CRP DAS28
03/2006-01/2010 Amp. MTX 15 mg-25 mg i.m/weekly+

GC5-10 mg Pronizone equivalent daily

+NSAID + PPI + Folic Acid
05/2008 23 7.3
02/2010-09/2012 Amp. MTX 15 mg i.m/weekly + Tbl.SSZ 2 gr/daily,

CQ 500 mg/daily, GC7.5 mg Pronizone equivalent daily

+ NSAID + PPI + Folic Acid
09/2012 27 9.6
10/2012-11/2013 Thl. Leflunomide 20 mg/daily, CQ 500 mg/daily,

GC 5 mg Pronizone equivalent daily + NSAID + PPI
11/2013 29 8.3 4.03
12/2013-11/2017 Amp. Rituximab 500 mg i.v. (5 cycles every 6 months) Tbl. Leflunomide

20 mg 1x1, GC 5 mg Pronizone equivalent daily + NSAID + PPI
09/2015 31 7.9 4.06
11/2017 18 10.2 4.01

12/2017-10/2018
NSAID + PPI
10/2018

Thl. Leflunomide 20 mg 1x1, GC 5 mg Pronizone equivalent daily +

15 12.7 6.39

ESR - Erythrocyte sedimentation rate, CRP - C-reactive protein, DAS28 - Disease activity score with 28 joints, MTX -
Methotrexate; GC - Glucocorticoids, NSAID - Nonsteroidal Anti-inflammatory Drug, PPI - Proton Pump Inhibitor Drug (PPI), CQ
- Chloroquine, SSZ - Sulfasalazine, DMARD:s - Disease modifying Anti-rheumatic drugs
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C-reactive protein

Appendix 3:

Radiographic progression: hands during treatment with conventional DMARDs and Rituximab

05.12.2015

12.11.2018

This time we had the possibility to use the first biolo-
gical agent available in North Macedonia-Rituximab
in combination with Leflunomide 20 mg/ daily. After
five cycles of Rituximab, the disease activity remained
high. The DAS28-CRP showed that our patient experien-
ced flare. The radiological progression during treatment
with conventional DMARDs and Rituximab was ob-
vious, and hence we excluded Rituximab due to ineffec-
tiveness. Detailed chronological treatment and disease
activity in our patient in a period beginning from 2006
to 2018 is shown in Appendix 1.

Peryarticular osteoporosis; Right radiocarpal joint:
pseudocysts, reactive sclerosis and partial ankylosis.

ey ARSI

Distal part of the ulna remodeled on both sides, with
subcortical erosion on the left side. Carpus: partial
ankylosiz on both sides, partial ankvlosis of the carpo-
metacaxpal lomts The \ICP-l Jomt of the ‘both hands and

SRR

jomt on the right 51de _m.mal ankylosis on the
radiocarpal joint on the left side.

Generalizated osteoporosis of the sceleton.
Progression of radiocarpal and carpal joint ankylosis
with reactive sclerosis, remodeling of oz hmatum,
subluxation of MCP joints on both hands more
pronounced on MCP-3.

We added IL-6 inhibitor-Tocilizumab as a new biolo-
gical agent in November, 2018. The treatment with IL-
6-inhibitor has been given continuously for four years
at a dose of 165 mg subcutaneously once a week in
combination with tbl. Leflunomide of 20 mg/daily.
The CRP values were monitored periodically, and we
always got low CRP values that did not correlate with
the patient's symptoms. Disease activity score - CRP
value when starting anti-IL-6 was 2.69 (March, 2022)
but the patient still had active arthritis.

Appendix 2:
RA-disease activity: treatment with anti —I1L6 biological and Leflunomide
DAS-28 CDAI SDAI HAQ-100 ESR CRP

30.11.2018 6.39 45.00 46.20 38.70 15 12.7
08.01.2019 3.21 22.00 22.10 43.75 2 1
16.04.2019 2.74 4.00 4.10 46.25 2 1
16.07.2019 2.53 1.00 1.00 31.25 4 0.5
08.11.2019 2.87 4.00 4.10 36.25 6 1
21.02.2020 2.63 9.00 9.10 16.25 4 1
07.09.2020 2.76 10.00 10.10 40.00 4 1
10.06.2021 2.61 9.00 9.00 38.75 6 0.6
11.03.2022 2.69 32.00 33.20 38.25 7 6

DAS28 - Disease Activity Score with 28 joints, CDAI - Clinical Disease Activity Index, SDAI - Simplified Disease Activity Index,
HAQ100 - Health Assessment Questionnaire, ESR - Erythrocyte sedimentation rate, CRP - C-reactive protein
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Appendix 4:

11.03.2022

Having a disproportion between the patient's comp-
laints and the low DAS28-CRP, and considering the
fact that IL-6 inhibitor directly influences CRP values
and thus we could not have a clear picture of the
activity of the disease, we decided to introduce a new
biological agent, TNF-a inhibitor-Infliximab. Three
months later, we assessed the disease activity using the
same DAS28-CRP. This time its value was 2.35 and
there was also a correlation of DAS28-CRP values with
the objective and subjective symptoms of the patient.

Discussion

We have had a rare opportunity to treat a RA patient
not only with several conventional treatment modalities
but also with three biological agents: anti-CD20 agent,
anti-IL-6 agent and TNF-a inhibitor. We used several
disease activity scores. For the purpose of this case re-
port, we focused on DAS28-CRP and anti-IL-6 agent
treatment in our patient. We periodically performed
DAS28-CRP to assess RA-activity. DAS28-CRP values
indicated a low disease activity, but those measures
were uncorrelated with the actual disease activity in
our patient, in whom we constantly had multifocal
active symmetrical arthritis, stiffness and radiological
progression (see Appendix 2 and Appendix 4).

Low levels of CRP while assessing remission with
DAS28-CRP in our patient treated with 1L-6 inhibitor
did not reflect disease activity decrease. We agree with
the authors R.M. Fleischmann, et al [41,43] that a
more stringent threshold for DAS28-CRP should be
used: for high disease activity instead DAS28>5.1
should be used DAS28>4.6; for low disease activity
instead DAS28>2.6 and <3.2 should be used DAS28<
2.9, and for remission instead DAS28<2.6 should be

Radiographic progression: hands during treatment with IL-6 inhibitor + Leflunomide

Generalisated steoporosis of the skeleton. Progression of radiocarpal

sis with reactive sclerosis, subluxation of MCP
ore pronounced on MCP-5. Distal part of the

Osteoporosis of the skeleton shown on both hands, with marked

on the radiocarpal joint on both sides.

used DAS28<2.5 and for patients treated with IL6-
inhibitor agent DAS28-CRP remission 0f<1.9 [44].

We have witnessed radiographic progression and joint
destruction in our patient (See Appendix 3 and
Appendix 4). Our findings are in accordance with
numerous studies in patients with RA treated with
anti-1L-6 agent which have shown that low CRP levels
at baseline and using time-integrated measures do not
correlate with radiological progression and joint damage.

Conclusion

1. During ongoing treatment with IL-6 inhibitor, our
patient with active RA did not have an elevated
CRP.

2. Low level of CRP did not reflect a disease activity
decrease in our patient treated with IL-6 inhibitor
agent.

3. We documented radiographic progression and
bone destruction in spite of the low levels of C-
reactive protein.

4. Assessing remission with DAS28-CRP in our pa-
tient treated with IL-6 inhibitor (that directly affec-
ted levels of CRP), was difficult and inaccurate.

5. Following DAS based on 28 joints thresholds (for
high disease activity >5.1, low disease activity <3.2,
and remission <2.6), we underestimated residual
disease activity in our patient.

6. It is wise to introduce new disease activity thres-
holds for DAS28-CRP in patients treated with
anti-1L-6 agent as follows: for high disease activity
>4.6, for low disease activity <2.9, and <1.9 for
remission, as has been proposed before.

Conflict of interest statement. None declared.



153

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Mclnnes 1B, Schett G. The pathogenesis of rheumatoid
arthritis. N Engl J Med 2011; 365: 2205-2219.

Bombardier C, et al. The relationship between joint damage
and functional disability in rheumatoid arthritis: a systematic
review. Ann Rheum Dis 2012; 71: 836-844.

Ranganath VK, et al. Comorbidities are associated with
poorer outcomes in community patients with rheumatoid
arthritis. Rheumatology 2013; 52: 1809-1817.

Firestein GS, Mclnnes IB. Immunopathogenesis of rheu-
matoid arthritis. Immunity 2017; 46: 183-196.

Ridgley LA, Anderson AE, Pratt AG. What are the dominant
cytokines in early rheumatoid arthritis? Curr Opin
Rheumatol 2018; 30: 207-214.

Castell JV, et al.Interleukin-6 is the major regulator of
acute phase protein synthesis in adult human hepatocytes.
FEBS Lett 1989; 242: 237-239.

Choy E, Rose-John S. Interleukin-6 as a multifunctional
regulator: inflammation, immune response, and fibrosis. J
Scleroderma RelatDisord 2017; 2: S1-S5.

Jones SA, et al. Interleukin 6: the biology behind the
therapy. Consid Med 2018; 2: 2-6.

Ansar W, Ghosh S. C-reactive protein and the biology of
disease. Immunol Res 2013; 56: 131-142.

Sproston NR, Ashworth JJ. Role of C-reactive protein at
sites of inflammation and infection. Front Immunol 2018; 9: 754.
Newling M, et al. C-Reactive protein promotes inflammation
through FcyR-Induced glycolytic reprogramming of human
macrophages. J Immunol 2019; 203: 225-235.

Salazar J, et al. C-reactive protein: an in-depth look into
structure, function, and regulation. IntSch Res Notices
2014; (2014), Article 653045.

Pepys MB, Hirschfield GM. C-reactive protein: a critical
update, J Clin Invest 2003; 111: 1805-1812.

FDA. Review Criteria for Assessment of C Reactive
Protein (CRP), High Sensitivity C-Reactive Protein
(hsCRP) and Cardiac C-Reactive Protein (cCCRP) Assays -
Guidance for Industry and FDA Staff, <https://www.fda.
gov/regulatory-information/search-fda-guidance-documents
[review-criteria-assessment-c-reactive-protein-crp-high-
sensitivity-c-reactive-protein-hscrp-and>(2005).
Ammitzboll CG, et al. CRP genotype and haplotype
associations with serum C-reactive protein level and
DAS28 in untreated early rheumatoid arthritis patients.
Arthritis Res Ther 2014; 16: 475.

Bérebring L, Winkvist A, Gjertsson I, Lindgvist HM. Poor
dietary quality is associated with increased inflammation
in Swedish patients with rheumatoid arthritis. Nutrients
2018; 10; 1535.

Giles JT, et al. Association of body fat with C-reactive
protein in rheumatoid arthritis. Arthritis Rheum 2008;
58: 2632-2641.

Kass AS, Lea TE, Torjesen PA, et al. The association of
luteinizing hormone and follicle-stimulating hormone with
cytokines and markers of disease activity in rheumatoid
arthritis: a case-control study. Scand J Rheumatol 2010;
39: 109-117.

Veldhuijzen van Zanten JJ, Ring C, Carroll D, Kitas GD.
Increased C reactive protein in response to acute stress in
patients with rheumatoid arthritis. Ann Rheum Dis 2005;
64: 1299-1304.

Eisenhardt SU, Thiele JR, Bannasch H, et al. C-reactive
protein: how conformational changes influence inflamma-
tory properties. Cell Cycle 2009; 8: 3885-3892.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

Thiele JR, et al. Targeting C-reactive protein in inflammatory
disease by preventing conformational changes. Mediators
Inflamm 2015 (2015), Article 372432.

McFadyen JD, et al. Dissociation of C-reactive protein
localizes and amplifies inflammation: evidence for a direct
biological role of C-reactive protein and its conformational
changes. Front Immunol 2018; 9: 1351.

Urman A, Taklalsingh N, Sorrento C, McFarlane IM.
Inflammation beyond the joints: rheumatoid arthritis and
cardiovascular disease. Scifed J Cardiol 2018; https:/Aww.
researchgate.net/publication/329525180_Inflammation_be
yond_the_Joints_Rheumatoid_Aurthritis_and_Cardiovascul
ar_Disease.

England BR, et al. 2019 Update of the American College
of Rheumatology recommended rheumatoid arthritis disease
activity measures. Arthitis Care Res 2019; 71: 1540-1555.
Felson DT, et al. American College of Rheumatology/
European League against Rheumatism provisional definition
of remission in rheumatoid arthritis for clinical trials. Ann
Rheum Dis 2011; 70: 404-413.

Wells G, et al. Validation of the 28-joint Disease Activity
Score (DAS28) and European League Against Rheumatism
response criteria based on C-reactive protein against
disease progression in patients with rheumatoid arthritis,
and comparison with the DAS28 based on erythrocyte
sedimentation rate. Ann Rheum Dis 2009; 68: 954-960.
Jansen LM, van der Horst-Bruinsma IE, van Schaardenburg
D, et al. Predictors of radiographic joint damage in patients
with early rheumatoid arthritis. Ann Rheum Dis 2001;
60: 924-927.

Bay-Jensen AC, et al. Tissue metabolite of type | collagen,
C1M, and CRP predicts structural progression of rheumatoid
arthritis. BMC Rheumatol 2019; 3: 3.

Yeh JC, et al. Non-hepatic alkaline phosphatase, hs-CRP
and progression of vertebral fracture in patients with
rheumatoid arthritis: a population-based longitudinal
study. J Clin Med 2018; 7: 439.

Curtis JR, et al. Predicting risk for radiographic damage in
rheumatoid arthritis: comparative analysis of the multi-
biomarker disease activity score and conventional measures
of disease activity in multiple studies. Curr Med Res
Opin 2019; 1-11.

Emery P, Gabay C, Kraan M, Gomez-Reino J. Evidence-
based review of biologic markers as indicators of disease
progression and remission in rheumatoid arthritis. Rheumatollnt
2007; 27: 793-806.

Bagdi R, Aswani P, Singh VK, & Verma MK. C-reactive
protein as a disease activity marker in rheumatoid arthritis.
International Journal of Health Sciences 2022; 6(S2):
10587210593. https://doi.org/10.53730/ ijhs.v6nS2.7717.
Navarro-Compan V, et al. Relationship between disease
activity indices and their individual components and
radiographic progression in RA: a systematic literature
review. Rheumatology 2015; 54: 994-1007.

Vanier A, et al. An updated matrix to predict rapid radio-
graphic progression of early rheumatoid arthritis patients:
pooled analyses from several databases. Rheumatology
2019; kezb42.

Dessein PH, Joffe BI, Stanwix AE. High sensitivity C-
reactive protein as a disease activity marker in rheumatoid
arthritis. J Rheumatol 2004; 31: 1095-1097.

Jansen LM, van Schaardenburg D, van Der Horst-Bruinsma
IE, et al. Predictors of functional status in patients with
early rheumatoid arthritis. Ann Rheum Dis 2000; 59: 223-226.
Keenan RT, Swearingen CJ, Yazici Y. Erythrocyte sedi-
mentation rate and C-reactive protein levels are poorly



Jakupi Xhemaili L. et al.

154

38.

39.

40.

correlated with clinical measures of disease activity in
rheumatoid arthritis, systemic lupus erythematosus and
osteoarthritis patients. ClinExpRheumatol 2008; 26: 814-819.
Madsen SG, Danneskiold-Samsge B, Stockmarr A, Bartels
EM. Correlations between fatigue and disease duration,
disease activity, and pain in patients with rheumatoid
arthritis: a systematic review. Scand J Rheumatol 2016;
45: 255-261.

Sarzi-Puttini P, et al. Correlation of the score for
subjective pain with physical disability, clinical and
radiographic scores in recent onset rheumatoid arthritis.
BMC MusculoskeletDisord 2002; 3: 18.

Janet E Pope, Ernest H Choy. C-reactive protein and
implications in rheumatoid arthritis and associated
comorbidities. Semin Arthritis Rheum 2021; 51(1): 219-229.

41.

42.

43.

44,

Fleischmann RM, et al. DAS28-CRP and DAS28-ESR cut-
offs for high disease activity in rheumatoid arthritis are not
interchangeable. RMD Open 2017; 3: Article e000382.
Hamann PDH, et al. Gender stratified adjustment of the
DAS28-CRP improves inter-score agreement with the
DAS28-ESR in rheumatoid arthritis.Rheumatology 2019;
58: 831-835.

Kuriya B, et al. Thresholds for the 28-joint disease activity
score (DAS28) using C-reactive protein are lower compared
to DAS28 using erythrocyte sedimentation rate in early
rheumatoid arthritis. ClinExpRheumatol 2017; 35: 799-803.
Schoels M, Alasti F, Smolen JS, Aletaha D. Evaluation of
newly proposed remission cut-points for disease activity
score in 28 joints (DAS28) in rheumatoid arthritis patients
upon IL-6 pathway inhibition. Arthritis Res Ther 2017; 19: 155.



Max Meo Ilpezaeo 2022; 75(3): 155-156

Case report

PULMONARY EMBOLISM AS A COMPLICATION AFTER ARTHROSCOPIC INTERVENTION

OF THE KNEE

NYJIMOHAJIHA EMBOJIMJA KAKO KOMIIVINKAIINJA ITIOCJIE APTPOCKOIICKA

MHTEPBEHIIMJA HA KOJIEHO

Frosina Dzimrevska

PZU General Hospital Euroitalia Skopje, Faculty of Medicine, Ss. Cyril and Methodius University in

Skopje, Republic of North Macedonia
Abstract

Arthroscopy is a minimally invasive surgical procedure
on the joints that is used to examine and, if necessary,
proceed to the treatment of possible damage to the
joint with the help of an endoscope that is inserted
through a small incision. The advantage over traditional
open surgery is that the joint does not have to be
completely opened. For knee arthroscopy, only two
small incisions are made, one for the arthroscope and
one for the surgical instruments used in the knee socket.
This reduces recovery time and increases the success
rate due to less trauma to the surrounding tissue. Due
to the faster recovery and fewer postoperative scars, it
has become a more acceptable method compared to
the classic surgical treatment.

Venous thromboembolism (VTE) is clinically presented
as DVT or PE and is globally the third most common
acute cardiovascular syndrome after myocardial infarc-
tion and stroke. In epidemiological studies, annual
incidence rates for PE range from 39.115 per 100.000
population, for DVT incidence rates range from
53.162 per 100,000 population [1,2]. It is known that
the risk of deep vein thrombosis resulting in pulmonary
embolism, also known as venous thromboembolism
(VTE), is increased by operations requiring general
anesthesia lasting longer than 30 min. However, even
minor surgeries such as knee arthroplasties are known
to significantly increase the risk of VTE [3]. Despite
this, the overall incidence of VTE is extremely low
and is estimated to be <0.1% [4].

Keywords:  pulmonary  embolism,
complication, anticoagulation

arthroscopy,

Amncrpakrt

Bo npukazos npe3zentupame 50 roguiHa nanueHTKa

Correspondence to: Frosina Dzimrevska, PZU General Hospital
Euroitalia Skopje dzimrevskafrosina@yahoo.com

KOja ce jaBU Ha OPTOIEJICKU Tperiie] Bo Hamiata 6oJ-
HUIIA, TPU HEJEIU MOCIe apTPOCKOICKa orepaiuja Ha
kosieHo. Ce xanu Ha OOJIKa BO TpaguTe U BO pOETEH
CTOJIO, HO TIOPaJH TOAATOKOT JIeKa HCIUTyKyBa KpBaBa
COAp)KMHA, WHIUIHPAH € WHTEPHUCTUYKH Mperien.
Ha]_[I/IeHTKaTa Ha mperjen € TaxuKapJudHa, TaxHlIl-
HOWYHA, CO IepudepHa IUjaHO3a M CO carypaiuja
SPO2=83%. Cmopen crparudukanujatra Ha JKeHea
CKaJlaTa, MalMeHTKATa € CO BUCOKA KJIMHUYKA BEpojar-
HOCT 3a TyJIMOHalHa eMOoiuja W mHaunupana ¢ KT
anruorpaduja co KOHTpact Ha Oenu apobosu. Ha Ham-
paBeHara aHruorpaduja ce cienat AeeKTH BO MOTHE-
KETO HA IJIABHOTO CTEOJIO HA JieBara MyJIMOHAJIHA apTe-
pHja, KaKo U KOHCOJUAAIH]ja BO HHPEPHOPHHUOT JI00yC.

Kayunu 300pOBH: TyJIMOHAJIHA embonuja,
apTPOCKOIHUja, KOMIUTAKAIIMja, aHTHKOATyJIaIija

Case report

We present a case of a patient who came to our hos-
pital for an orthopedic examination, but due to chest
pain and hemoptysis, an internist was called for con-
sultation. The 50-year-old patient gave us information
about chest pain, rapid heartbeat, and for the last few
days, a cough with spitting up blood. The problems
started two weeks ago, one week after a knee arthro-
scopy. From pharmacological therapy, she took anal-
gesics and anticoagulant therapy (tbl. Rivaroxaban a
10 mg 1x1) which she stopped 5 days after the ope-
ration. Physical examination revealed tachycardia up
to 128/min, TA=85/65 mmHg, peripheral cyanosis with
sP0O2=83% and weakened breathing on the left side
with moist rales up to the middle parts of the lung. A
risk stratification was performed according to the Geneva
score, which revealed that the patient presented with a
high clinical probability of pulmonary embolism. A
contrast-enhanced CT angiography of the lungs was
immediately performed, which showed filling defects
of the main trunk of the left pulmonary artery, as well
as consolidation in the inferior lobe.
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Flg. 1 ECG on admission

Fig. 2. CT angiography on admission

The patient was immediately hospitalized in the inten-
sive care unit. She was placed on oxygen support. Due
to hemodynamic instability and despite the fact that
several days had passed since the onset of symptoms,
it was decided to start thrombolytic therapy. Parenteral
antibiotic therapy was also given, due to the presence
of consolidation in the inferior lobe. The next day, an
echocardiography was performed, which did not show
any significant right heart overload. In two days, sym-
ptoms improved, sPO2=92%, heart rate was 94/min.
After the initial thrombolytic therapy, the patient was
placed on oral NOAC therapy (apixaban 10 mg 2x1
for 7 days, then apixaban 5 mg 2x1). The patient was
discharged from the hospital after 10 days of hospitali-
zation, with normal vital and laboratory parameters.

Discussion

Conventional therapy with vitamin K antagonists or
low-molecular-weight heparin after orthopedic inter-
ventions for the prevention of venous thromboembo-
lism has been shown not to be superior to therapy with
direct oral anticoagulants. Evidence from four RECORD
studies shows that NOACs are superior to enoxaparin

after major orthopedic interventions. In the overall
primary outcome for any deep vein thrombosis, non-
fatal pulmonary embolism, and death from all these
causes, the risk was reduced by 70-79% after hip
surgery and 31-49% after knee surgery. Rivaroxaban
is also non-inferior to low molecular weight heparin in
terms of safety against major bleeding. Apart from
prevention, the RECORD3 and RECORD4 studies
showed that the optimal duration of therapy was 10-14
days, in order to achieve a satisfactory level of prevention
of events related to venous thromboembolism [5].

Conclusion

Despite the excellent anticoagulant effect of NOAC in
the prevention of venous thromboembolism after
orthopedic interventions, it is extremely important to
apply the appropriate dose and duration of therapy
when a drug from the NOAC group is the drug of
choice. Otherwise, with a lower dose than intended, or
too short treatment time, not only the risk of bleeding
is not reduced, but the patient is exposed to an increased
risk of fatal or non-fatal venous thromboembolism.
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YIIATCTBO 3A ITPNJABA HA TPYD O COPABOTHUIIUTE HA MMII

"Makenonckn MmeauuuHcKH nperief” (MMII) e crpyuHo cnmcanue Ha MaKegOHCKOTO
JIEKapCcKO [pYyLITBO, IPBEHCTBEHO HAMEHETO HA JIEKapuTe Off OIIITa IpPaKTHKa,
CIIELIUjaJUCTUTE Off OAJEIHATE MEJUIMHCKY JUCIMIIIIMHA 1 UCTPaXKyBadynuTe BO 00JjlacTa Ha
0a3MYHUTE MEJULIUHCKA U IPYTH CPOHU HAYKH.

CnucaHueTo r'u UMa ClelHUBe pyOpUKYU U KaTETOPUU Ha TPYAOBU:

N3BopHu TpyaoBH

CoomuryBama 32 KJIMHHYKH 1 JTA0OPATOPUCKH HCKYCTBA

IIpukasu na cixyyan

Opn npakTHKa 32 NpakTHKa

EnykaTuBan ctaTun

Bapuae (micma o pepakiyjara, ONIITECTBEHA XPOHUKA, MPUKA3U HA KHUTHU, U3BELITAU
OJ] KOHI'pECH, CUMIIO3UYMHU M APYTH CTPY4YHHU coOupH, pyOpukara ,,Bo cekaBame,, u

np)-

QU A W N

W3Bopuute TpynoBu uMaaT Oele3dn HA HAyYHU TPYAOBU, [OAeKa TPYHAOBUTE
KaTeropusupaHu Bo pyOpukuTe 2-5 umaat Oejie3u Ha CTPYYHU TPYAOBH.

Bo MMII ce o6jaByBaatr TpymnoBu Ha ujeHoBuTe Ha MIJIJl wim Ha WiIeHOBU HaA APYTH
CTPY4YHH 3[Ipy>KeHHUja. ABTOPHTE CE€ OITOBOPHU 3a MOYUTYBAHETO HA €TUUYKHUTE Hadesa
npy MEIUIIMHCKUTE MCTPaXkyBama, a M3HECCHHWTE CTAaBOBHW, M3BEJICHMW O] aHA/IMW3aTa Ha
COTICTBEHUTE Pe3yJITaTH, He ce Hy>KHO M cTaBOBM Ha Pengakinujata Ha MMIT.

PepakumjaTa rm ucnpaka pakONMWCHTE Ha CTPyYHa peleH3Wja; PEleH3eHTOT (uTe) u
Pepakimjata ja ompepenyBaar neMHMTUBHATA KaTeropusalyja Ha PakoOMHUCOT KOj €
npudareH 3a nevyarewme. Pefakuujata ro 3ap>KyBa IpaBOTO PaKONMCUTE J1a TM NEeYaTH
criopef] pelieH3uPaHuOT IPUOPUTET.

YmnatcrBoTo 3a copaboTHunute Ha MMII e Bo cornacHoct co BankyBepckuTte npasuia 3a
u3eqHauYeHN Oapama 3a paKoNUCHTE KOU ce NMpakaaT 0 OMOMENNIIMHCKUATE CIMCaHH]a.

1. TEKCT HA PAKOIIMCOT

Cure pakommucu ce WCIpakaaT BO €JIEKTPOHCKa (popMa Ha eJeKTpOHCKaTa ajpeca (e-
mami) Ha MJIJI-MMII, co nBoeH mpopen u HajMHOTY 28 peoBH Ha cTpaHuia. TpyaoT ce
MOJHECYBa Ha AHTJIMCKU ja3WK JiaTuHWYeH (ot Times New Roman romemwna 12 m
ancTpakT Ha MaKeIOHCKH ja3uk. JleBo, rope u oy Tpeba 1a ce ocTaBM ClIOOOIHA MapruHa
of] HajManKky 3 cM, a AecHO of 2,5 cM.. Peguuor Opoj Ha CTpaHUIUTE Ce MHIIYyBa BO
JIECHUOT TOPEH aroi.

Pakonucor Ha Tpy#oT Tpeba 1a € NpUApy>KEH CO NUCMO Ha MIPBUOT aBTOP, CO U3jaBa JeKa
HUCTHOT TEKCT He € BeKe o00jaBeH WM NojHeceH/mpudaTeH 3a MevyaTewme BO [JpYyro
CIIMCAaHWE WM CTPy4YHa MyOnMKanyWja ¥ CO MOTBpAA JeKa PAaKONHUCOT € MperiefaH H
Oofl00peH Ofi CcUTe KOaBTOpPHU, OJHOCHO €O MpHUAPYXKHA [eKjapalyja 3a €BEHTYyaJeH
KOH(JIMKT Ha MHTEPECH CO HEKO] Of] aBTOPUTE.



YIIATCTBO 3A ITPNJABA HA TPY1 O COPABOTHUIUTE HA MMII

"MakenoHckn MepunuHcku mpernen'(MMII) e crpyuyHo cnucanme Ha MaKegoOHCKOTO
JIEKapCKO [pYyLITBO, INPBEHCTBEHO HAMEHETO HA JIEKapuTe Off OIIlITa IPaKTHKA,
CIIELMjATUCTUTE Of] OAJICTHUTE MEJUIMHCKN JUCLHUININHU ¥ UCTPAXKyBa4UTe BO 00JIacTa Ha
0a3MYHUTE MEJUIUHCKA U IPYTH CPOHU HAYKH.

CnucaHueTo r'u UMa ClIeHUBE pyOpUKU U KaTETOPUU HAa TPYAOBU:

N3BopHu TpyAOBH

CoomuryBama 32 KJIMHUYKH 1 JIJA00PATOPHCKH HCKYCTBA

IIpuka3n Ha ciyyan

On npakTHka 3a NpakTHKA

EnxykaTnsHu cTaTun

Bapuae (nvucma o pepakuujata, onwTectBeHa XpOHNUKA, MPUKA3y HA KHUTH, U3BELITAN
OJ] KOHI'pecH, CUMIIO3UYMHU U JAPYTU CTPy4HHU coOupH, pyOpukara ,,.Bo cekaBamwe,, 1
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W3Boprure TpymoBuM umaar Oele3dm Ha HAyYHU TPYAOBU, JOAEKa TPYHAOBUTE
KaTeropu3upaHy BO pyOpuKUTE 2-5 UMaaT Oelle3d Ha CTPYYHU TPYAOBHU.

Bo MMII ce oGjaByBaaT TpyfoBu Ha uineHoBuTe Ha MIJIJ] mnu Ha 4YIE€HOBU Ha JpYru
CTPY4YHU 3[Ipy>KeHHuja. ABTOpPUTE CE€ OArOBOPHH 3a MOYUTYBAHKETO HA €TUUYKHUTE Hauesa
Ipy MEIUIMHCKUTE HCTPAaXKyBama, a U3HECEHHWTE CTABOBU, U3BEJICHM Off aHAIW3aTa Ha
COTICTBEHHUTE PE3yJITaTH, HE ce HYy>KHO U cTaBOBM Ha Penakuujata Ha MMII.

Pemakiujata rum ucmpaka pakONMCHUTe Ha CTPy4YHa peleH3Hja; PEeleH3eHTOT (uTe) u
Pepakupjata ja omnpepenyBaaT Ae(UHUTUBHATA KAaTEropu3alyja Ha PaKONHMCOT KOj €
npudaTeH 3a neyarewme. PefakuujaTta ro 3ajpxKyBa PaBOTO PAKONMCUTE fa TH IE€YaATH
CIIOpeJ] PELCH3UPAHUOT IIPUOPUTET.

YnarcrBoTo 3a copaborHuuuTe Ha MMII € Bo cornacHocT co BaHKyBepckuTe npaBuia 3a
u3eHaueHn Oapama 3a paKOMUCHUTE KOU Cce MpakaaT 10 OMOMEUIIMHCKUTE CIICAaHM]a.

2. TEKCT HA PAKOIINCOT

Cure pakommcu ce WCIpakaaT BO €JIeKTPOHCKa (popMa Ha eleKTpOHCKaTa ajpeca (e-
mamin) Ha MJIJI-MMII, co nBoeH mpopen u HajMHOTY 28 pemoBH Ha cTpaHuia. TpyaoT ce
MoJHEeCYBa Ha AHTVIMCKHU ja3WK JiaTuHU4eH ¢oHT Times New Roman romemuna 12 u
ancTpakT Ha MaKeJIOHCKU ja3uk. JIeBo, rope u iosy Tpeda a ce ocTaBu cI000/IHa MapruHa
of] HajManky 3 cM, a AecHO of 2,5 cM.. PegHuor Opoj Ha CTpaHUIUTE Ce MHIIYyBa BO
JIECHUOT TOPEH aroi.

PakomucoT Ha Tpy#aoT Tpeba fia e mpupipy>keH co MUCMO Ha MPBUOT aBTOp, CO U3jaBa jeka
HUCTHOT TEKCT He € BeKe o00jaBeH WM NojHeceH/mpudaTeH 3a MevyaTewme BO [JpYyro
CIIMCAaHWE WM CTPy4YHAa MyONHMKaluja ¥ CO MOTBPAA JeKa PAKONUCOT € MpEryiefaH H
Ofl00peH Ofi CUTE KOaBTOPHU, OJHOCHO €O MpHUApPYXKHA [eKjapaluja 3a €BEHTYyaJleH
KOH(JIMKT Ha MHTEPECH CO HEKO] Of] aBTOPUTE.

Hacnosnara crpanma TpeOa fa MMa: HacjloB Ha MAaKEIOHCKM M AHIJINCKU, UMW U
npe3uMiba Ha aBTOPUTE, KAaKO M MHCTUTYLMUTE HAa KOM MM Ipunaraar, UMUmbaTa Ha
aBTOpUTE M HACJIOBOT Ha ycTaHOBaTa ce MOBp3yBaaT CO apamncku OpojKU; aBTOp 3a
KOpECIIOHJIeTHja CO CUTe AeTaln (Tell. e-Mawi); KaTeropyja Ha TPYHAOT; KpaTOK HACIIOB (10
65 KapakKTepH 3aeJlHO CO MPa3HHOT MPOCTOP); KaKO ¥ MH(POpMaluja 3a MPHUIOHECOT 3a
TPYAOT Ha CEeKOj KoaBTop (ujeja, AW3ajH, coOMpame Ha TMOAATONM, CTaTHCTUCTHYKA
00paboTKa, NUIITyBamke Ha TPYAOT).



HacioBoT Tpe6a KOHIM3HO [1a ja U3pa3u CoApKMHATa Ha TpyaoT. Ce mpenopadysa fa ce
n30erHyBa ynorpeba Ha KpaTeHKH BO HAaCJIOBOT.

W3BopHUTE TPYIOBH ¥ COOMIITYBamkaTa IO KMMaaT CJIEJHUOB (popMaleH pemocieq:
HACIIOBHA CTpaHa, N3BaJJOK HA MaKEJOHCKH ja3uK (BOBEJ], METO/IM, PE3yJITaTH, 3aKIYUOK )
CO KJIy4HH 300pOBH, N3BaJJOK HA MaKEJOHCKH ja3UK CO KIIyUYHU 300pOBHU, BOBEJ], MaTEpHjall
U METOJIM, PE3yJITaTH, AUCKYCHja W 3aKIyJOIlH, JUTepaTypa u npuio3u (tadenu, rpadpuim
U CJIMKHM) ¥ JIETCH/IH 3a MPUJIO3UTE BO efieH ajil.

IIpuka3ure na cayyam Tpeba ga cOpKaT BOBEJ, AETANEH MPUKa3 Ha CIy4ajoT, JUCKyCHja
CO 3aKJIYYOK M JIUTEpaTypa co MPIIO3u.

N3BanokoT HAa MaKeJOHCKH ja3uk TpeOa Ja coppKu HajMHory 250 300poBu u ja Oupe
CTPYKTYPHpaH CO CHUTe OGUTHH YMHUTEN U3HECEHN BO TPYAOT: BOBEJ CO IIeJITa HA TPYHAOT,
METOMIOT, pe3yiaTaTH (CO HyMEpHUYKH MOAATOIM) W 3aKJIy4Oold. 3aelHO CO H3BaIOKOT,
Tpeba fa ce mocTaBaT U 0 S5 KIyYHU, UHIEKCHU 300pOBH.

M3BafiokoT Ha aHIVIMCKHM ja3WK MOpa Jla € CO COApKMHA WAEHTHYHA CO COApXKMHATA Ha
U3BaIOKOT HAa MakeJOHCKY ja3uK. Kinyunure 360poBu Tpeba fa ce Bo coriacHocT co MeSH
(Medical Sibject Headings) listata na Index Medicus.

Bosenor Tpeba na mpeTcraByBa KpaTOK M jaceH NPUKA3 HA MCOUTYBAaHUOT NPOOJEM H
LEJIUTE Ha MCTPAXyBamETO, CO HaBElyBambe Ha ETUYKUOT KOMHUTET OFHOCHO
MHCTUTYLMjaTa Koja IO OfoOpuiIa MCIUTYBameTO (KIMHUYKA CTyAHMja Koja ce paboTu
Cropen NPUHIMNNTE Ha XeJICHHINIKATa fieKJIapalyja 3a NallieHTUTe U HUBHUTE IPaBa).

Mertonure Tpeba fma OumaT TOYHO HAa3HAUEHW, 3a Jla CE OBO3MOXH MOBTOPYBame Ha
MPUKaKaHOTO UCTpakyBame. OCOOEHO € BaKHO jla Ce NMpenu3upaaT KPUTCPUYMHUTE 3a
CelieKIMja Ha OICepBHPAHMUTE CIy4yaW, BOBEJICHUTE MOJU(MUKAIMKA HAa BeKe MO3HATHTE
METO/H, KaKO U HCHTU(UKAIMja HA yIOTpeOECHUTE JIEKOBH CIOPE]] T€HEPUIHOTO UMe,
MIO3UTE ¥ HAYMHOT Ha aJIMUHUCTPAIIH]a.

Pesynrature TpeGa fa ce IpUKaxkaT jacHO, MO JIOTHMYEH pepocief. Pesynrarure ce
nm3HecyBaaT Bo craHmapgaute CU emmummm. Bo TekcroT Tpeba fa ce Ha3HAuYM
ONITIMAaJTHOTO MECTO Kajie Ke ce BMETHAT TabelnTe W WIYCTpalMuTe, 3a Jla ce M30erHe
HEeTOTPeGHOTO TOBTOpPYBake Ha WM3HECEHUTE MONaTONW. 3HayajHOCTA Ha pe3yJTaTHTe
Tpeba fja ce 00pabOTH CTATUCTUYKH, CO JIETAJCH ONMUC Ha YNOTPeOECHUTE CTaTUCTUYKH
METOJIX Ha KPajoT Ha JIEJIOT MeitioOuU.

HuckycujaTta Tpe6a fa ' UCTaKHE UMIUJIMKALMUATE Off JOOMEHHUTE pe3ysITaTH, CIOpeeHN
CO MOCTOJHUTE CO3HAHU]ja 32 UCMTUTYBAHUOT NMPOOIIEM.

3akayyonute Tpebda ga He 6upat nogonru o 150 360poBu.
3. [IPH/IO3H

Kako npunor-gokymMeHTanuja Ha TPYAOBUTE NPEAIOXKEHHM 3a NevyaTelme, MOXE fa ce
foctaBaat 0 5 nmpuiora (Tabenu, (pUTrypu,/CIUKY - HIYCTPALUH).



TaGenurte ce qocraByBaaT Ha KpajoT Ha TPYAOT BO UcTUOT (paji. Cekoja Tabena Tpeda ga
¥UMa CBOj HACJIOB M pefieH Opoj KOj ja MoBp3yBa CO TEKCTOT. XOPU3OHTATHU U BEPTUKAIHA
JMHAU Ha TabellaTa He ce JO3BOJIEHH; O3HAKUTE Ha KOJOHUTE BO TabesaTa ce NMUIIyBaat
CKpaTeHO WM cO cUMOOJI, a HUIBHOTO 00jacHyBamE ce MUIllyBa Ha IHOTO Ha TabenaTa, BO
BUJI Ha JIETEH/a.

Nnycrpanunre ce JocTaByBaaT cO pefeH Opoj KakKo ClIMKa BO IPHO-Oejla TeXHUKa, a
cekoja cimka Tpeba 1a e mpupyKeHa co jereHja (omuc).

Mukpodororpadguure MOXe Jla CcOmpKaT NMOCeOHM O3HAKM BO BHJI HA CTPENKU WM
cumbonu. [Tokpaj onucoT Ha ciauKaTa, Mopa fla ce HaBeJe U 3roJeMyBalkeTO W BUAOT Ha
00emeTO Ha MpenmapaToT (aKo Toa BeKe He ¢ HampaBEeHO BO CeKlyjaTa maillepujan u
Metoou).

Cure o3Haku Ha poTorpaduuTe Mopa faa OugaT JOBOJHO rOJIEMH, 3a Jla MOKE jacHO fia ce
pacrmo3HaaT M O CMaJlyBakbeTO BO T[EYAaTHUIATA, NPU HUBHOTO BKIYUYBamkE BO
nevaTeHaTa CTPaHMIIA HA CIIMCAHUETO.

4. JIHNTEPATYPA

LuTupanara nureparypa ce NHIlyBa Ha KpajoT HAa TPYAOT MO 3aKIY4YOLUTE, CO PEAHU
6pOCBI/I CIIOpEN pEOoCiIeNoT Ha HOjaBYBaHaeTO Ha UTATOT Ha TEKCTOT Ha TPYAOT CTaBCHU
BO CpefHM 3arpaju W 0e3 mpocTop Mefy HHB (aKO ce MOCTeoBaTelHA Tpeba fa ce
MOBP3aHM CO MPTHYKA, Ha Tp. [3-6]).

JII/ITepaTypaTa Ce€ nuTHpa Ha CJICTHUOB HAYUH (KpaTeHKI/ITe 3a HACJIOBUTEC Ha CHI/ICEIHI/IjaTa
Tpeba ja ce cnopen aucrara npugarenn Bo Mugen Menuiyc):

a) ciuawuja 60 cuucanue (ce HaBeyBaaT CUTE aBTOPH, aKO T'M UMa 70 4 WM MOMAJKY;
aKo I'M MMa MoBeKe of] 4 ce HaBelyBaaT MpBUTEe 3 aBTOpH | ce fofasa: u cop.) Neglia JP
Meadows AT, Robison LL et al. Second neoplasms after acute lymphoblastic leukemia in
childhood. N Engl J Med 1991; 325:1330-6.

0) 3aeoHu4Ku asop

GIVIO (Interdisciplinary group for cancer care evaluation). Reducing diagnostic delay in breast
cancer. Possible therapeutic implications. Cancer 1986; 58: 1756-61.

B) Oe3 asiuop - anHoHMMHO. bpeacT cupeeHnunr: Hew eBupeHne. (Editoriall Lancet 1984; i
:1217-8).

r) do2nagje 60 KHUzZa uau moHozpaguja

Weinstein L, Swartz MN. Pathogenic properties of invading microorganisms. Vo: Sodeman WA
Jr, Sodeman WA, Ed. Pathogenic physiology: mechanisms of disease. Philadelphia; W B
Saunders, 1974: 457-72.

IIpBuTe oTmeyaTonyu Ha TPYAOBHUTE UM Ce€ MpaKaaT Ha aBTOPUTE 3a KOPEKIUja: aBTOPUTE
ce JOJKHM KOPUTHPAHMOT OTIIEYaTOK fia U ro BpaTtat Ha Penakuujara va MMII Bo pok of
2 neHa.

Ynnata 3a ucneuarteH Tpya 8o cnucaHnetro MMM usHecysa 3.000, 00 geHapu u ce ynnakaat Ha
YKUPO CMeTKaTa Ha: MaKeAOHCKO IeKapCKO APYLUTBO

300000000211884 — KomepuujanHa 6aHKa

CO Len Ha A,03HAKa : yNnaTa 3a CTyueH TpyA,

Anpecara na Penakuujara



Hame I'pyes 0Op. 3

TI'papcku sup 650k |,

1000 Ckorje,

Temn.: ++ 389 02 3162 577

Enekrponcka agpeca (E-mann): mld@unet.com.mk

ABTOpMUTE LITO CaKaaT a 00jaByBaaT TPYAOBH BO cCnucaHueTo Tpeba Aa ja Umaat ynaateHo
y/JieHapMHaTa 3a TEKOBHaTa roguHa Bo BucuHa og 1440 geHapu v 3a Toa Aa ja uHdopmupaar
CTPy4YHaTa cnyK6a Ha MaKeAOHCKO NEeKapCKo APYLITBO, MTMCMEHO UK NpeKy TenedoH.

Detanuu undpopmauum moxxete ga gobuerte Ha TenedoHoT Ha ApywTteoTo 02 3 162 557.
N3BecTyBame 3a peuenzenture 3a MMII

Bo cKnap co NpaBUAHUKOT Ha YKMM peueH3eHTUTe LWITO HaBpPemMeHO M OAroBOPHO Ke ja
oapabotaTr peueH3sujata Ke gobujat 0.4 60pma Kou ce cobupaaT 3a yHanpegysare BO

akagemcKkuTe 3Barba. bogoBUTe MoKaT ga ce gobujat u petporpagHo npeky nobapysare BO
MAnpA - 3162 557.
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