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SOME ASPECTS OF COVID-19 TREATMENT — CURRENT RECOMMENDATIONS AND OUR

OBSERVATIONS

HEKOMHU ACIIEKTH BO JIEKYBAIETO HA KOBU/-19 - AKTYEJIHU TIPEITIOPAKHU U HALIIA

INO3HABAIBA

Mile Bosilkovski

Faculty of Medicine, Ss Cyril and Methodius University Skopje, Republic of North Macedonia

Abstract

Treatment of COVID-19 is currently a global challen-
ge. Since the beginning of the infection, owing to a
well-planned and organized research, knowledge in its
treatment has been gained and recommendations have
been made. These recommendations are flexible and
subject to changes depending on the results obtained in
the latest investigations. There is no officially accepted
protocol for treatment of patients with COVID-19 in
the Republic of North Macedonia. This has resulted in
very diverse therapeutic regimens mainly based on in-
dividual experience and intuition and without sufficient
consistency with the globally recommended therapeutic
principles. By conducting a survey-questionnaire among
doctors who are working in COVID-19 centers in our
country, the aim of this paper was to verify this sta-
tement and to offer a solution for uniform approach to
treatment of COVID-19 based on the recommendda-
tions of renowned world health institutions. Each ques-
tionnaire distributed among those involved in treatment
of COVID-19 contained 10 questions. A total of 194
questionnaires were filled-in anonymously on a volun-
tary basis, and of 1940 possible answers 851 (44%) were
correct. To 6 of the 10 questions, the largest number of
surveyed respondents has chosen the correct answer.
The incorrect answers among the offered ones were in
a range of 0 to 74%. The survey-questionnaire has shown
distinct variations in the received answers, which in
fact reflects the divergent attitudes to treatment of
COVID-19. Therefore, it is indispensable to have a
standardized approach to management of patients with
COVID-19, supported by an organized and stimulated
education of the involved health care workers.

Keywords: treatment, COVID-19, corticosteroid,
oxygen
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Ancrpakr

JlexyBamwero Ha KOBU/I-19 mpercraByBa TiobaiieH
akTyeneH npean3Buk. Oj HeropaTa IojaBa 0 JIEHEC,
6iarogapeHyue Ha OCMUCICHHU U 100pO OpraHu3upaHu
HCIIelyBama ce JI0jlIe JIO T0CTa CO3HaHHWja 3a TpeTMa-
HOT KOH C€ IPETOYCHH BO COOIBETHH Tpernopaku. Bak-
BUTE TIPETIOpaku ce (PISKCHOMITHY U TIOJUTONKHHU Ha TPO-
MEHH BO 3aBHCHOCT OJI PE3YJITAaTUTE KO ce TOoOMBaat
BO HajHOBHUTE HCJeqyBama. Bo Pemybnrka Makenonu-
ja He mocrou odunujanHo TpUdaTeH MPOTOKONI 3a
nekyBame Ha narueraTute co KOBU/I-19. Pesynrar Ha
TOA € TIOCTOCH-C Ha Hajpa3IMIH! TEPAITUCKH IIIEMH 00HY-
HO 0a3WpaHd Ha COINCTBEHH HCKYCTBa W WHTYUIIH]a,
YecTonaTH 0e3 COOJIBEeTHAa HaydHa MOJIPKAHOCT U 6e3
JIOBOJTHA YCOTJIACEHOCT CO TI00AHO TpETopavyaHuTe
Tepanucku npuHimnu. Llen Ha Tpymor Oerie mpeky
CIIPOBE/ICHA aHKETa - MPAIIATHAK HAMCHETA 33 JICKapH
kou paborat Bo KOBU/I-19 nenTpr Bo HaiaTa apka-
Ba J1a Ce YTBPIU BEPOJOCTOJHOCTA HA BAKBOTO TBpHE-
€ U Ja ce MOHYAN PEeIIeHHe 32 YHUPHUIUPAH IpHCTal
BO JIEKyBam-¢ Ha MAMEHTUTE, Oa3UPaHO HA TPETIOPaKU
Ha aBTOPUTETHUTE CBETCKH 3/IPABCTBCHU WHCTUTYIIHH.
Mery 194 100poOBOJHO TIOMOJIHETH AHOHUMHHU AHKETHU
MpaITHAI 01 KOU cekoj coapxeme mo 10 mparra-
a, 011 BKyITHO MoxHH 1940 oxarosopu Tounu Oea 851
(44%). Kaj 6 on meceTTe mocTaBeHW Mpallama Hajro-
neMuoT Opoj Ha aHKETHpaHW ro MMaa W30paHO TOY-
HHUOT OATOBOp. 3acTarieHOCTa Ha W30paH HETOUeH ONro-
BOp Mery moHyjeHute oerre Bo uatepsai o1 0 1o 74%.
AHKeTaTa-npaIlaTHAK YTBPAW H3pa3cHa TUCIIEP3Hja
Ha JOOWEHHTE OJTrOBOPH, IITO BCYIIHOCT T'H pedIieK-
THUpA IUBEPreHTHUTE CTABOBH OKOJY JICKYBamETO HA
nanuentute co KOBU/I-19. 3apaau Toa € HeonxoaHO
Jla ce U3rpaau YHH(OUIMPAH MPUCTAIl BO MEHALIHPAFhe-
to Ha nauuenture co KOBU/I-19, HagononHer co opra-
HHU3UpaHA U CTUMYJIMpaHa eyKallrja Ha JICKapuTe.

Kiayunn 300poBu: tperman, KOBU/I-19, xoptukocre-
ponau, KUCIIOPO
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Introduction

More than a year has passed since the beginning of
COVID-19 pandemic and the medical science has al-
ready reached distinct achievements in fighting the
new coronavirus. Rapid identification of virus genome
[1], detection of the modes of its transmission [2], deter-
mination of the pathogenetic mechanisms [3-5] and
consequently defining the stages of the disease [4,6] as
well as development of effective vaccines [7] are a
constituent part of the success in treatment of COVID-
19. Many questions still remain unsolved and there are
a lot of unknown issues related to this virus that have
to be clarified in the future. The crucial question refers
to treatment of patients having in mind that there are
no confirmed and approved antiviral drugs [8,9], and
on the other hand, the emphasis has been given to
agents and procedures that have not yet proved clearly
their effect in large randomized controlled studies
(RCS), such as convalescent plasma (CP) and specific
immunoglobulins [10-12], monoclonal antibodies, cyto-
kine inhibitors, interferons, ivermectin, statins [2,10,11,
13], colchicine [14], numerous nutritional supplements
[15], immunoadsoption [16], etc. Today, many univer-
sities in the world have prepared their own instructions
and strategies (protocols) for treatment. However, they
have presented divergent approaches since some insti-
tutions accept the attitudes based on the recommend-
dations of authoritative world organizations and insti-
tutions such as the National Institutes of Health of USA
(NIH), Centers for Disease Control and Prevention of
USA (CDC), United States Food and Drug Adminis-
tration (FDA), Infectious Diseases Society of America
(IDSA), World Health Organization (WHO), as well
as the findings obtained in large RCS or large obser-
vational trials leading to systematic reviews and meta-
analyses. Recommendations of other institutions, on the
other hand, have been based on drugs and procedures
that have not still been confirmed and have not passed
adequate controls, but are usually inexpensive and
promising [5,6].

The first attempt to create an adequate national strate-
gy (protocol) for treatment of patients with COVID-19
in the Republic of North Macedonia was made in
October 2020, 8 months after the onset of the first case
in the country (conclusion of the Commission for
Infectious Diseases at the Ministry of Health from
23.10.2020). Of reasons unknown to the author of this
paper, this protocol [17], although prepared, has never
been legitimately distributed to the doctors involved in
treatment of COVID-19. Thus, in lack of a defined na-
tional strategy for treatment of COVID-19, from the very
beginning each and every involved doctor has been
compelled to manage patients by using different fo-
reign protocols or, to a large extent, using individual
experience. This resulted in evident discrepancies and
individualism in the therapeutic approach not only

among doctors, but among COVID-19 centers in the
country; hence confusion and uncertainty have arisen
among doctors regarding the treatment, and patients’
confidence has also been reduced. Some of these discre-
pancies are the indications for use of empiric antimic-
robial therapy, eventual antimicrobial choice, indica-
tions for application of corticosteroids, the choice of
the agent and its dosage, indications for application of
invasive mechanical ventilation, indications for appli-
cation of thromboprophylaxis or thrombotherapy, indi-
cations for using antiviral and other immunomodulato-
ry agents, etc.

This survey-questionnaire that contained items associated

with treatment of COVID-19, based on voluntary will

and anonymity, was conducted in order to:

1. recognize the level of essential knowledge among
doctors who treat patients with moderate and
severe forms of COVID-19 regarding the choice
of certain therapeutic decisions;

2. offer well-argued instructions for efficient
clarification of the existing dilemmas and to
recommend uniform approach in management of
this category of patients, predominantly based on
the current recommendations given by renowned
world health institutions, experts and experiences
cited in journals with a high impact factor.

Methodology

This investigation was my personal initiative and the
opinions expressed herein reflect my views and do not
represent the official position of any institution or
organization, nor there has been any financial interest.
The author obtained the approval by the Ethics
Committee of the Faculty of Medicine in Skopje.

A survey-questionnaire was prepared containing 10
questions with offered multiple answer options. The
survey-questionnaire was designed to be anonymous
and on a voluntary basis. It was prepared and distribu-
ted among doctors who were or were not specialists in
some medical specialty. The only criterion for partici-
pation in the survey was at least several weeks of clini-
cal experience in the work with patients with moderate
and severe form of COVID-19 admitted in the COVID-
19 centers in the Republic. The participants in the
survey were asked to independently answer the ques-
tions and to present their knowledge based on their
own experience and learnt by reading and retrieval of
medical literature, attendance to webinar presentations
or by contacts with medical experts.

Some doctors who are working in different COVID-19
centers in the Republic offered their help in distribu-
tion and collection of the filled-in questionnaires and
their delivery as a hard copy or via viber to the author
of this investigation. After receiving of all filled-in
questionnaires, they were analyzed with the Excel
program. The answer to the question was assessed as
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correct or incorrect. If the question was not answered
or if several answers were given, the answer was con-
sidered as incorrect. Furthermore, an additional analy-
sis was made regarding the frequency of the selected
answer from the offered options. The answers were pre-
sented as frequencies and percentages and displayed in
figures.

Results

In a two-month period (December 2020-January 2021), a
total of 194 filled-in questionnaires were received from
22 institutions from our country where patients with
COVID-19 were treated. The survey-questionnaire was
not distributed only among specialists from the Uni-
versity Clinic for Infectious Diseases and Febrile Con-
ditions as well as among doctors who worked in the
COVID-19 centers within the internal clinics in Skopje.
Of 1940 possible answers, 851 (44%) were correct,
1080 (55.5%) were incorrect, and no answer was given
to 9 (0.5%) questions. Herein are the questions and the
chosen answers presented in figures along with
author’s commentary.

Question 1. What is the difference between the severe
and moderate form of COVID-19?

a) presence of clinical or chest x-ray verified

pneumonia

b) comorbidities

¢) age >70 years

d) saturation <94%

e) all of the above

Results 1. The choice whether the answer was correct
or not (in frequencies and percentages) to question 1 is
presented in Figure la. The selected answer from the
offered options (in percentages) to question 1 is shown
in Figure 1b.

Figure l1a. Answers (frequency, %)

_ 35 (18%)

B correct

B incorrect

159 (82%)

Fig. 1a. Correct/incorrect answer (frequency and %) to question 1

Figure 1b. Multiple answer options (percentages)
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Fig. 1b. Choice between the offered answer options (in
percentages) to question 1

Commentary 1. The correct answer is d). Moderate
COVID-19 is present in patients with clinically or
chest x-ray confirmed pneumonia in whom oxygen
saturation (SpO2) is >94%. A severe form of the di-
sease is seen in patients with pneumonia verified with
clinical or x-ray examination plus one of the following
parameters: (i) respiratory frequency >30/min., (ii) a
severe respiratory distress (accessory muscle use,
inability to complete full sentences, very severe chest
wall indrawing, grunting, central cyanosis) and (iii)
SpO2 <94% [10,18,19]. The value of SpO2 <94% in
differentiation of a moderate from a severe illness has
been presented in many clinical trials [20-23], whereas
others have used different modifications of the SpO2
values such as < 94% [11] or <90% [24]. However, it
has to be pointed out that these values are arbitrary and
should be interpreted cautiously depending on the
clinical condition of patients, their previous diseases
and eventual progression of the condition [25].

The advanced age and the presence of comorbidities
are risk factors for the severity and progression of the
disease and are an important indicator for careful mo-
nitoring of the patients, but these factors are not in-
cluded in the definitions of moderate and severe clini-
cal forms of COVID-19. On the other hand, pneumo-
nia offered as one of the answers is characteristic for
both forms.

Question 2. The easiest way to clinically verify a
severe dyspnea is by observing the following:

a) persistent irritating cough

b) saturation <92%

c) intermittent speech

d) high levels of ferritin, CRP, DD and IL-6

e) no improvement in spite of administration

of 10 L oxygen

Results 2. The choice whether the answer was correct
or not (in frequencies and percentages) to question 2 is
presented in Figure 2a. The selected answer from the
offered options (in percentages) to question 2 is shown
in Figure 2b.
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Figure 2a. Answers (frequency, %)

52 (27%)

B correct

Bincorrect

142 (73%)

Fig. 2a. Correct/incorrect answer (frequency and %) to
question 2

Figure 2b. Multiple answer options (percentages)
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Fig. 2b. Choice between the offered answer options (in
percentages) to question 2

Commentary 2. The correct answer is c). Dyspnea is
a subjective feeling and is not always present during
hypoxemia [6,26,27] and vice versa, there is normal
oxygenation even if progressive or severe dyspnea is
present [28]. Severe dyspnea is characterized with air
hunger while resting, which is an indication for respi-
ratory involvement. Patients cannot complete full sen-
tences [28-30] neither can they perform basic functions
for which they use accessory muscles [28]. The patient
with COVID-19 has to be asked if his/her breath is so
short that he/she cannot say more than a few words,
and the assessment has to be made by a direct commu-
nication with the patient [31].

Answers listed under b) and €) are indicative of hypo-
xemia and not dyspnea; coughing is an independent
clinical manifestation, and laboratory parameters along
with dyspnea are associated with the severity and can
serve in assessment of disease evolution, but are not in
a direct correlation with dyspnea.

Question 3. In a severe form of COVID-19, the
treatment must consist of:

a) convalescent plasma

b) antibiotic

C) oxygen

d) Janus kinase inhibitor (baricitinib)

e) non-specific immunoglobulin

Results 3. The choice whether the answer was correct
or not (in frequencies and percentages) to question 3 is
presented in Figure 3a. The selected answer from the

offered options (in percentages) to question 3 is shown
in Figure 3b.

Figure 3a. Answers (frequency, %)

0, R
92 (47%) 2 102 (53%) B correct

O incorrect

Fig. 3a. Correct/incorrect answer (frequency and %) to question 3

Figure 3b. Multiple answer options (percentages)
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Fig. 3b. Choice between the offered answer options (in
percentages) to question 3

Commentary 3. The correct answer is c) [10,21,25,30].
Having in mind that in the severe COVID-19 there is
hyposaturation, an adequate oxygen substitution is a
priority therapeutic procedure and it must be supple-
mented with a systemic corticosteroid [10,21,23,24].
Contrary to this, in the moderate COVID-19, neither
oxygen supplementation nor corticosteroids are reco-
mmended [10,21,25,30,32].

The role of convalescent plasma (CP) in COVID-19
treatment including the severe form remains an unsolved
puzzle. Certain benefits have been seen in those who
received CP (better survival rate when the administra-
tion happened within the third day from the onset of
symptoms) [12]. However, several randomized studies
have found no clear clinical and prognostic benefit
[12,19,28]. Currently, some of the institutions approve
the use of CP alone in clinical trials [11,19,24], whe-
reas others have no sufficient agruments either for or
against the use of CP in the routine treatment [10].

In patients with COVID-19 routine application of em-
piric antimicrobial therapy is not needed if the sus-
picion of bacterial infection is small. Thus, the antimi-
crobial immediate and long-term adverse effects can
be eliminated [11,24,33]. At this moment NIH has not
enough arguments to recommend the use of a wide-spec-
trum empiric antimicrobial treatment in patients with
severe and critical illness in absence of other indica-
tion [10]. Despite administration of antimicrobial thera-
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py, clinical non-improvement in patients generally
does not alert to bad choice of antibiotics but rather to
bad decision for their use. The absence of clinical im-
provement during antibiotic administration most fre-
quently indicates that there is no bacterial infection
and that the cause should be in SARS-CoV-2 virus and
the mechanisms it induces. Therefore, it is absolutely
unjustified to replace the used antibiotics with others.
But, however, antimicrobial therapy can be applied in
patients with pneumonia in whom COVID-19 diagno-
sis has not been confirmed as well as in patients with
confirmed COVID-19 when there is clinical suspicion
of bacterial pneumonia [24,33,34]. The decision on the
empiric antimicrobial treatment has to be made in con-
jugation with patients’ characteristics and in line with
the local epidemiological situation. This therapy should
be evaluated on daily basis in order to be discontinued
as soon as possible [10,24].

Insufficient data show that baricitinib, a Janus kinase
inhibitor, gives certain hope in treatment of non-intu-
bated patients with severe COVID-19 who cannot be
given corticosteroids. In cases like these baricitinib
must be given in combination with remdesivir [10,11].
Using a non-specific SARS-CoV-2 immunoglobulin in
treatment of COVID-19 is not recommended, except
in clinical trials or when there is another indication for
its application [10,19].

Question 4. In which stage of the disease, if indicated,

corticosteroids are recommended in COVID-19
patients?
a) as soon as possible from the onset of
symptoms

b) up to the fifth day from the onset of
symptoms at the latest

c) after the first week from the onset of
symptoms

d) is not related to the onset of symptoms
e) only in patients with comorbidities
independently of the onset of symptoms

Results 4. The choice whether the answer was correct
or not (in frequencies and percentages) to question 4 is

Figure 4a. Answers (frequency, %)
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Fig. 4a. Correct/incorrect answer (frequency and %) to question 4

presented in Figure 4a. The selected answer from the
offered options (in percentages) to question 4 is shown
in Figure 4b.
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Fig. 4b. Choice between the offered answer options (in
percentages) to question 4

Commentary 4. he correct answer is c) and this reco-
mendation is found in several protocols [2,13,23,35].
The principal role of the corticosteroids in treatment of
COVID-19 is to stop or alleviate the harmful systemic
hyperinflammatory response. This response can be
observed in some of the patients usually by the end of
the first and the beginning of the second week. The
onset of the systemic inflammatory response coincides
with the period when there is an obvious regression of
viral replication and of viral load [2,4,6,21]. Hyperin-
lammatory syndrome leads to respiratory failure and
multiorgan dysfunction in some patients [10,11]. Timely
administration of systemic corticosteroids can signifi-
cantly influence on the course of the disease, with evi-
dent reduction in mortality [19]. Early administration
of corticosteroids within the first week can result in
unfavorable effect; it can inhibit the initiation and deve-
lopment of the host immune defense mechanisms and
to enable prolonged intensive active viral replication by
intensifying immunosuppression and aggravation of
the course and outcome of the disease [2,4,32,36]. One
study has demonstrated that corticosteroid administered
within the second week after the onset of symptoms
has improved the favorable outcome in comparison
with their administration in the first or third week [37].
Definitely, an absolute precondition to apply cortico-
steroids in COVID-19 treatment is the existence of a
severe or critical form of the disease, which almost
always begins within the second week after the onset

Question 5. Corticosteroid therapy — recommended
choice:
a) high doses of dexamethasone (>20 mg/day)
b) low doses of dexamethasone (6-8 mg/day)
) “pulse” doses of methylprednisolone (> 240
mg/day)
d) avoiding dexamethasone and insisting on
methylprednisolone
e) start with “pulse” doses of methylprednisolo-
ne and continue with low doses of dexamethasone
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of initial symptoms. Systemic corticosteroids are to be
given during the first week if hypoxia appears, which
is a very rare case [29]. The application of systemic cor-
ticosteroids in patients who are not oxygen-dependent
can have an opposite effect and can result in higher
mortality [10,11,30,32,38].

Results 5. The choice whether the answer was correct
or not (in frequencies and percentages) to question 5 is
presented in Figure 5a. The selected answer from the
offered options (in percentages) to question 5 is shown
in Figure 5b.
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Fig. 5a. Correct/incorrect answer (frequency and %) to question 5
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Fig. 5b. Choice between the offered answer options (in
percentages) to question 5

Commentary 5. The correct answer is b). Currently,
low doses of dexamethasone (6 mg/day) in duration of
10 days are recommended [10,11,21,38,39]. Low dose
and short therapeutic courses with dexamethasone result
in minimal adverse effects [19]. It is unknown whether
the other corticosteroids show worse, simial or signify-
cant benefit than dexamethasone since there have been
no studies that compared the efficacy of different cor-
ticosteroid formulations, but dexamethasone has been
associated with the greatest therapeutic benefit compa-
red to other corticosteroids in trials where comparison
was between corticosteroid and non-corticosteroid re-
gimens [19]. Still, if dexamethasone is unavailable, then
alternative regimes are allowed with other corticoste-
roids with doses equivalent to 6 mg/day dexametha-
sone, 40 mg/day prednisone, 32 mg/day methylpred-
nisolone and 160 mg/day hydrocortisone [2,10,11,32].

Contrary to dexamethasone, trials with other cortico-
steroid formulations have led to inconclusive results
and have shown no benefit when compared to treat-
ments with placebo [28,30,39]. There are a few RCS
where high doses of dexamethasone have been used
[29,30]. Also, there are just few recommendations that
favor methylprednisolone as listed under c) and d)
[5,6,40]. Higher doses (1-2 mg/kg) of methylpredniso-
lone or other corticosteroids in equvalent doses are re-
commended in patients with onset of excessive infla-
mmatory response and progressive deterioration of
oxygenation, elevation or rising of laboratory markers
(CRP>75 mg/L, ferritin>1,000 ng/mL, LDH>300 U/L,
and D-dimer>1,000 ng/mL), rapid exacerbation of the
x-ray finding and development of ARDS [6,23,32,36].
In situations like these, some suggest methylpredniso-
lone at doses of 250-1000 mg/day as a salvage treat-
ment [5,37,41-43]. The choice of a corticosteroid agent,
optimal dose and treatment duration still remain un-
known [29,37,44-46]. Also, so far there is no informa-
tion on the association of high doses of corticosteroids
with a greater benefit in comparison with low doses
[45,47]. Also, when making decision about the corti-
costeroid dose and regimen, physicians should always
have in mind the possibility of adverse effects, some-
times serious, associated with this category of drugs.

Question 6. Thromboprophylaxis in patients with
COVID-19 is recommended in:
a) all subjects (from asymptomatic to critical)
b) all hospitalized patients
c) patients with confirmed pulmonary
embolism/deep vein thrombosis
d) all oxygen-dependent patients
e) patients in  whom corticosteroid
administration was mandatory indicated

Results 6. The choice whether the answer was correct
or not (in frequencies and percentages) to question 6 is
presented in Figure 6a. The selected answer from the
offered options (in percentages) to question 6 is shown
in Figure 6b.

Fugure 6a. Answers (frequency, %)
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Fig. 6a. Correct/incorrect answer (frequency and %) to question 6
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Figure 6b. Multiple answer options (percentages)
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Fig. 6b. Choice between the offered answer options (in
percentages) to question 6

Commentary 6. The correct answer is b). Hypercoagu-
lability is an important pathogenetic characteristic of
COVID-19. Therefore, all hospitalized adults with
COVID-19 should receive anticoagulant prophylaxis if
there are no contraindications [2,10,19,24,28]. Antico-
agulant or antiaggregation prophylaxis in vein throm-
boembolism or arterial thrombosis is not recommen-
ded in non-hospitalized patients with COVID-19, un-
less there is another indication [2,10]. In patients with
confirmed pulmonary embolism or deep vein throm-
bosis thrombotherapy is necessary and not prophylaxis.

Question 7. In a 74-year-old previously non-hospita-
lized patient with COVID-19, who was insulin-depen-
dent, with no particular problems over the last year,
who was sick for 7 days, with saturation of 86% and
parameters indicating bacterial pneumonia, which em-
piric antimicrobial therapy would you recommend?

a) piperacillin/tazobactam monotherapy

b) meropenem monotherapy

c) ceftriaxone plus azithromycin

d) piperacillin/tazobactam plus vancomycin

e) azithromycin plus moxifloxacin

f) meropenem plus piperacillin/tazobactam plus

vancomycin

Results 7. The choice whether the answer was correct
or not (in frequencies and percentages) to question 7 is
presented in Figure 7a. The selected answer from the
offered options (in percentages) to question 7 is shown
in Figure 7b.
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Fig. 7b. Choice between the offered answer options (in
percentages) to question 7

Commentary 7. This is a case of a community-
acquired pneumonia, which should be treated in line
with the existing recommendations for treatment of
this kind of pneumonia [13,32,35,48]. Consequnetly,
the correct answer is ¢) having in mind that the listed
combined therapy can have effect on all possible causes.
The offered options a), b), d) should be considered in
case of hospital-or ventilatory-acquired pneumonia and
when there is a suspicion or proof of highly resistant
strains of bacterial causes, whereas the antimicrobial
combinations listed under e) and f) are absolutely illogi-
cal because of the overlap of the antimicrobial spectrum.

Question 8. If there is an indication of ceftriaxone
administration for bacterial pneumonia, the dose
should be:

a) 1 gram twice daily

b) 2 grams once daily

c) 2 grams twice daily

d) 4 grams once daily

Results 8. The choice whether the answer was correct
or not (in frequencies and percentages) to question 8 is
presented in Figure 8a. The selected answer from the
offered options (in percentages) to question 8 is shown
in Figure 8b.

Figure 8a. Answers (frequency, %)
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Fig. 8a. Correct/incorrect answer (frequency and %) to question 7

Commentary 8. The correct answer is b). Pharma-
cological and microbiological specifics of ceftriaxone
enable its administration once daily at a dose of 1-2
grams for treatment of bacterial pneumonia [48, 49].
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Fig. 8b. Choice between the offered answer options (in
percentages) to question 7

Ceftriaxone is administered twice daily at a maximum
dose of 4 grams if the main indication is bacterial
neuroinfection [49].

Question 9. In a patient with COVID-19 and
pneumonia, which laboratory parameter can in the
best way exclude the bacterial etiology of pneumonia?

a) low ferritin level

b) low procalcitonin level

c) high ferritin level

d) low D-dimers level

e) high procalcitonin level

Results 9. The choice whether the answer was correct
or not (in frequencies and percentages) to question 9 is
presented in Figure 9a. The selected answer from the
offered options (in percentages) to question 9 is shown
in Figure 9b.
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Fig. 9b. Choice between the offered answer options (in
percentages) to question 9

Commentary 9. The correct answer is b). There are
almost no bacterial coinfections or superinfections in
patients with COVID-19 who have a low procalcitonin
level and hence, these patients are not to be given an-
tibiotics [35,50]. On the other hand, the increased level
of serum procalcitonin in COVID-19 is not a sensitive
marker for bacterial superinfection because sometimes
it can be found in COVID-19 pneumonia, too [32,35].
D-dimers and ferritin are not sensitive markers for
presence or absence of eventual bacterial infection.

Question 10. How long the empricial antimicrobial
therapy has to be administered?
a) 5-7 days
b) no longer than two weeks
c) approximately three weeks
d) until normalization of D-dimers, LDH and
CRP
e) until normal x-ray/CT finding of the lungs
is obtained

Results 10. The choice whether the answer was co-
rrect or not (in frequencies and percentages) to ques-
tion 10 is presented in Figure 10a. The selected answer
from the offered options (in percentages) to question
10 is shown in Figure 10b.
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Commentary 10. The correct answer is a). The dura-
tion of the empirical antimicrobial treatment should
last as short as possible, in general 5-7 days [13,24,
35,51]. The duration of antimicrobial therapy should
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be based on validated measures of achieved clinical
stability-normalization of vital signs and conscience,
and antibiotic therapy should be continued until the
patient’s condition is stabilized [48]. The given options
under b) and c) refer to exceptional cases in population
at high risk, in clinical instability or when microbiolo-
gical testing suggest the need of a long-term therapy
[51]. It might take longer for normalization of labora-
tory and radiological parameters after clinical impro-
vement is achieved and they are not a sensitive marker
for treatment discontinuation.

Discussion

The results obtained from the survey-questionnaire have
shown that there are obvious distinctions in manage-
ment of patients with a moderate and severe COVID-
19 in our country from those of the current world reco-
mmendations (presented in Figures 1a-10a). At the same
time, these results have demonstrated evident discrepan-
cies among doctors in our country regarding the attitudes
in treatment of COVID-19 (presented in Figures 1b-10b).
The principal reason for this kind of inconsistency and
variations is due to the lack of an uniform strategy for
treatment of patients with COVID-19 that would comply
with the current recommendations given by renowned
world health institutions and consequently protocols
given by distinguished universities. The acquired clinical
experience, upon which almost without exception thera-
peutic procedures in the Republic of North Macedonia
are based, is not usually grounded on the respected stan-
dards for clinical management, but on observation and
without a review process. Also, the results obtained have
shown insufficient level of information of the doctors
included in this survey regarding the basic principles
by which COVID-19 patients should be treated at the
moment. Possible reasons for this situation might be
absence of exchange of staff and experiences amongst
health care workers from the neighboring countries and
beyond, as well as amongst our doctors who work in
COVID-19 centers worldwide, then lack of initiative
by our doctors for personal broadening their knowledge
by continual search of the available medical literature
and participation to different online symposia and groups
related to COVID-19 topic, as well as enforcement of non-
flexible strategy by appointed coordinators, which di-
ffers from the current principles and is based on perso-
nal impressions and alleged experience of the coordinator.
Overcoming of these discrepancies by education of the
doctors and preparation of a uniform approach to ma-
nagement of patients with COVID-19 according to pre-
viously given principles might result in adequate benefit
for patients’ outcome, but at the same time, they can give
doctors stimulus, security and motivation in treatment
of these patients.

Recommendations (instead of conclusions):

1. Assessment of oxygen saturation is an important
step in COVID-19. It enables differentiation of the
moderate from severe form of the disease.

2. Treatment of the moderate form of the disease
does not require administration of supplementary
oxygen or systemic corticosteroid.

3. In patients with a severe form (SpO2 <94%) supp-
lementary oxygen along with systemic low doses of
dexamethasone must be administered. Severe form
and need for this kind of therapy in general becomes
obvious within the second week of the disease.

4. All hospitalized patients with COVID-19 (with mo-
derate and with severe form) must receive trom-
boprophylaxis.

5. Antibiotics should be given only in rare situations
when there is clinical or laboratory suspicion of
bacterial coinfection or superinfection or when
this infection has been confirmed.
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Abstract

Introduction. Critical lower limb ischemia in the ab-
sence of distal arterial circulation presents an urgent
situation, which must be treated immediately if we
want to save the foot or limb from amputation.
Approximately 14%-20% of patients with critical lower
limb ischemia are unsuited for distal arterial reconstruc-
tion and face major distal amputation [1]. Arterializa-
tion of great saphenous vein is a unique procedure in
which the venous bed is used as an alternative conduit
for perfusion of peripheral tissues of lower limb.
Methods. We present our clinical experience in 6
patients who underwent in situ arterialization of great
saphenous vein for treatment of critical below- and
above-knee ischemia.

Maintaining the great saphenous vein in situ allows the
arterialization with one anastomosis without removing
the vein of its original bed. All patients were diagnosed
with color Doppler ultrasound and with CT angiography.
Results. In all 6 patients we managed to safe the limb
or foot from amputation in the first 6 months after the
procedure. Postoperative color Doppler ultrasound was
performed to assess arterial inflow and arterialized
flow in the graft, the anastomosis and venous run-off.
In all patients with significant intraoperative reverse
flow in upper and below the knee part of great saphe-
nous vein the procedures were initially successful.
Conclusion. Distal revascularization of the limb with
critical ischemia, by creating a reverse flow with in
situ saphenous vein arterialization must be seriously
considered as an attempt for salvage of the foot or
below-knee without distal arterial run-off.

Keywords: arterialization of vein, great saphenous
vein, critical limb ischemia, end-stage peripheral
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artery disease, gangrene

AOcTpakT

Bosen. Kputnuna ncxemuja Ha Horata HacTaHyBa IIPH
OTCYCTBO Ha apTepHCKa MHUpPKyJalHja Ha OWII0 Koe
HHBO Ha HOTATa W MPETCTaByBa ypreHTHA cocToj0a Koj
MOpa BeiHAll Ja ce JeKyBa CO IIeJ Jia Ce CIIacH eK-
cTpeMHTeToT of ammyrauyja. [Ipuommnkao 14-20% on
MAIMEHTHTE CO KPUTHYHA HCXEMHja Ha HOraTa He ce
HIOTOJTHH 32 JIUCTaJHA apTeprcKa PeKOHCTPYKILUja U ce
coouyBaart co ammytandja [1]. Aprepujanusarmjata Ha
v. saphena magna mpercraByBa €JMHCTBEHA MPOIICY-
pa BO Koja ce KOPHUCTH BeHaTa Kako IaT 3a 00e30emyBa-
€ Ha apTeprcKa KpB BO Nepr()epHUTE TKHBA Ha HOTaTa.
Metoau. Bo oBaa cTyauja ru mpe3eHTHpaMe HaIUTe
KJIMHUYKHA UCKYCTBA Of M3BEAYBAmHETO HA apTepHaIn-
3arujara Ha v. Saphena magna Bo TpeTMaH Ha KPUTHY-
Ha UCXeMHja Ha HoraTa kaj 6 maruentn. Kaj opaa mpo-
meaypa ce W3BeAyBa caMo €IHa aHaCTOMO3a CO 3ap-
JKyBame Ha V. saphena magna Bo Hej3uHaTa aHATOMCKA
noniox6a. [larueHTTEe BKIy4eHH BO OBaa cTynuja Oea
JvjarHoctuiupanu co Komop moriep exotomorpadu-
jau KT anruorpacguja.

Pesyaratu. Kaj HUTY efeH manueHT BO INpBUTE 6 Me-
CeIy TIoclie MHTEepBEHIIMjaTa Hemalle motpeda o aMmy-
taja. [Iponemypara 3a aprepujanu3aiyja Ha BeHATa
Oelle oKapakTepH3MpaHa KaKo YCIIEIIHa KOora co KO-
Jop moriep exoroMorpaduja ce BepudHIpa UHTPa-
OTICpaTUBEH M IIOCTONPETHUBEH T.H. OOpaTeH KPBEH
IPOTOK BO creboto Ha v. saphena magna. TTocrorme-
PaTHUBHO KOJIOp JOILIep exoToMorpaduja ce BpIIH 3a
Ja ce MPHUKaXe WHHUIUJATHHOT apTePUCKH KPBEH IIPO-
TOK BO ymoTtpebenata V. saphena magna, mpoiieHa Ha
cocTojbara Ha MECTOTO Ha aHACTOMO3aTa M BEHCKHOT
MOBPATOK HU3 JUTAOOKHOT BEHCKH CHCTEM.

3akay4ok. PeBackynapusanuja Ha Horata co KpUTHY-
Ha NCXEMH]ja IPEKy CO37aBam-¢ Ha 00paTeH KpBeH Mpo-
TOK BO V. Saphena magna mpeky Hej3uHa apTepHjaid-
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3amuja Tpeba Jja ce 3eMe KaKo CEpUO3EeH OOUJI BO KITH-
HUYKaTa [IpaKca 3a 3a9yBYBambe HA €KCTPEMHUTETOT.

Koay4ynu 360opoBu: apTepujani3aiiija Ha BeHa, rojiema
cadeHCKa BeHA, KpUTHYHA HCXEMHja Ha eKCTPEMUTET,
KpacH CTaauyM Ha mepudepHa aprepucka Oolecr,
raHrpeHa

Introduction

Critical limb ischemia (CLI) is the clinical end-stage
of peripheral artery disease (PAD) and is associated
with high amputation and mortality rates, and poor
quality of life [2].

It is estimated that 5-10% of patients with peripheral
artery disease who are older than 50 years will develop
severe or critical limb ischemia (CLI) within 5 years [3].
Critical lower limb ischemia in the absence of distal
arterial circulation presents an urgent situation, which
must be treated immediately if we want to save the
foot or limb from amputation.

The reduced arterial flow in these situations is not
adequate to provide metabolic requirements of lower
limb even in rest.

According to Fountain these patients are classified in
Class Il or in Class IV.

Approximately 14%-20% of patients with critical lo-
wer limb ischemia are unsuited for distal arterial recon-
struction and face major distal amputation [1].

In critical ischemia without arterial run-off, one of the
treatment options to enable revascularization is to turn
the course of the flow reversely through the venous
system to treat rest pain, to promote healing of the
ulcers or to salvage the limb from amputation [4].
Distal venous arterialization is a unique procedure in
which the venous bed is used as an alternative conduit
for perfusion of peripheral tissues of lower limb.
Patients with critical lower limb ischemia can be treated
by arterialization of great saphenous vein.
Atherosclerosis obliterans (AO), especially associated
with diabetes mellitus, thromboangiitis obliterans (TO)
in most cases and popliteal artery aneurysms with dis-
tal bed thrombosis are conditions that justify the indi-
cation of this procedure [4].

Material and methods

Thise study was designed as a controlled, randomized,
prospective, clinical study with predetermined protocol,
which was conducted in the Private General Hospital
“Remedika” in the period from January 2016 to July 2021.
All patients had stage IV Fontaine critical lower limb
ischemia due to unreconstructable arterial disease and
were considered unfit for endovascular or surgical re-
constructive procedures. All patients had severe, per-
sistent rest pain without gangrene.

Conventional treatment would have resulted in major
amputation.

All 6 patients initially underwent color Doppler ultra-
sound for investigation of arterial and venous systems
of both legs.

All patients also underwent CT angiography with 3D
reconstruction.

The primary outcome measure was postoperative limb
salvage at 6 months.

The secondary outcome measures were postoperative
control with color Doppler ultrasound on the second
postoperative day, 6 weeks after surgery, at 3-month
intervals in the first year and at 6-month intervals in
the second year, walking with or without orthopedic
device one year after surgery, surgical site occurrence
rate and need of amputations in the follow-up period
after performing this surgical procedure.

Preoperative preparation

Preoperatively laboratory examination was made with

the following analyses:

- Blood counts

- Protein status

- Ureaand creatinine

- Liver function

- Electrolytes levels

- D-dimmers

- Blood group and Rh factor

- Screening for infectious disease transmissible
through blood

Preoperative anesthesiology evaluation was performed
in all patients.

Three patients were operated under general anesthesia
and 3 patients underwent surgery in spinal anesthesia.
Once again preoperatively in the operating room, we
performed color Doppler ultrasound of the venous sys-
tem in order to recheck both venous systems for presence
of thrombus and to perform mapping of collateral
branches of great saphenous vein in the leg that would
undergo a surgical procedure.

We intravenously administered 5000 1U heparin intra-
operatively in all patients.

Surgical technique

We start all the procedures with separation of con-
fluence of great saphenous vein into femoral vein on
the leg that is to undergo surgery.

We create small separate incisions of the limb to iden-
tify previously mapped collateral branches and we per-
form ligation and resection of these branches.

We ligated and resected all collateral branches within
three incisions in 3 patients of this group of treated pa-
tients and within 4 incisions in the remaining 3 patients.
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The point of the beginning of great saphenous vein
near medial malleolus was identified and at this point
we opened the great saphenous vein.

In order to ensure arterial flow via vein, at this point
we inserted a valvulotome in great saphenous vein and
we destroyed all valves from the point of entrance to
previous ligated entrance of great saphenous vein into
femoral vein.

During destruction of great saphenous vein valves, we
did not verify any large thrombotic masses to evacuate
with valvulotome from the vein as we previously double
checked the peripheral and deep venous system with
color Doppler ultrasound.

In order to ensure the arterial flow on the dorsal part of
the foot, we completed the destruction of valves at the
level of the first interdigital space and ensured the exit
point from dorsal venous arch via the system of small
saphenous vein.

After preparing the vein, we continued the procedure
with preparation of the place for anastomosis of the
common femoral artery.

We created the anastomosis between great saphenous
vein and the artery using continuous 6.0 polypropylene
sutures.

Peroperatively we noticed presence of pulse and trill in
the dorsal venous arch as well as weakened pulsation
in proximal part of small saphenous vein.

Postoperative care

Patient (koj pacient) was admitted in Intensive care
unit and we administered continuous heparin therapy
with 25000 1U/24 hours in first four with targeted APTT
over 60 seconds.

After four days patient was transferred to the surgical
department and we switched the anticoagulant therapy
on low molecular weight heparin at a dose of 1 mg/kg
body weight.

Results

We succeed in our primary goal in all patients and
postoperatively we saved all of the operated limbs
from amputation in the first 6 months after surgery.
The follow-up period of 1.5 years showed an excellent
quality of life in 4 patients. These patients could walk
more than 1.5 kilometres without the help of orthope-
dic devices.

In 2 patients the follow-up period of 1 year a good
quality of life was achieved and they could walk more
than 1 km with one crutch.

Postoperatively color Doppler ultrasound was perfor-
med to assess arterial inflow and arterialized flow in
the graft, the anastomosis, and venous run-off.

The waveforms appeared to behave analogously to
those in hemodialysis grafts, with a mono- to biphasic

arterial spectrum in the conduit to the anastomosis and
low-resistance monophasic waveforms in the draining
venous system.

The velocities in the postanastomotic venous system
were typically high due to the small caliber of the ve-
nous arch or vena comitans. Follow-up color Doppler
ultrasound was part of a regular surveillance program
consisting of imaging performed after 6 weeks, at 3-
month intervals in the first year, at 6-month intervals
in the second year, and yearly thereafter at the discre-
tion of the consultant vascular surgeon.

On the second postoperative day as per our postopera-
tive protocol we performed a control color Doppler
ultrasound with satisfactory arterial circulation in the
great saphenous vein and in dorsal venous arch of the
operated limb.

One patient required a postoperative intervention since
residual venous valve in below the knee part of great
saphenous vein was postoperatively noticed on color
Doppler ultrasound. This patient underwent a local val-
vulectomy with Fogarty catheter.

In three patients we noticed subcutaneous hematoma at
the place of anastomosis between the artery and the
vein as well as few hematomas on the skin incision
where we had cut the veins branches.

Two fingers of the foot were amputated in one patient
one year after the surgical procedure.

Discussion

In 2006, Lu et al. performed a meta-analysis on the
effectiveness of venous arterialization for limb salvage
in critical limb ischemia [5].

They included seven studies comprising a total of 228
patients and found a pooled limb salvage rate of 71%
at 12 months. The authors concluded that venous arte-
rialization can be a viable option to save the limb
when no arterial reconstruction is possible.

Not all patients are candidates for venous arterializa-
tion and even without intervention a proportion of pa-
tients with CLI will keep their limb. There is a lack of
comparative studies, although Matzke et al. showed
that wound care and pain relief led to 50% limb sal-
vage after 12 months, which suggests that not all pa-
tients need revascularizsation [6].

In the studies by Djoric et al. 13% limb salvage was
observed in those patients treated by conservative
means, while 83% and 93% limb salvage was obtained
in the venous arterialization group [7,8].

These findings and the differences in limb salvage
rates in the studies included here suggest that patient
selection might be important. Unfortunately, there are
no data robust enough to support any recommendation
on how to appropriately select patients for either venous
arterialization or conservative treatment or amputation.
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Conclusion

Decision for performing arterialization of great saphe-
nous vein for limb salvation in patients with critical is-
chemia should be considered as necessary and adequate
option for treatment in patients when other techniques
will not provide good postoperative results.

A small number of performed procedures of venous
arterialization in literature is not a limitation to draw
conclusions and give strong recommendations.

Every performed procedure should obtain adequate fo-
llow-up of patients in order to measure the results
from the surgical procedure and to collect necessary
information so as to improve the technique and to
share information on global level.

Avrterialization of the venous system of the foot should
be considered as first choice for salvage of the limbs
where the absence of distal arterial bed leads to critical
ischemia.

Conflict of interest statement. None declared.
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Abstract

Introduction. Degenerative hip diseases are one of the
most common musculoskeletal disorders. The large num-
ber of patients and the large number of surgeries perfor-
med annually at the University Clinic for TOARILUC,
due to degenerative hip diseases, as well as the exis-
ting controversy regarding the choice of optimal app-
roach to implantation of total hip endoprosthesis, were
the motivation for conducting this study.

Aim of the study. To perform a comparative analysis
of the results obtained after the application of two app-
roaches in the implantation of total hip endoprosthesis.
Methods. This retrospective-prospective study was
performed at the University Clinic for TOARILUC in
Skopje from January 2018 to May 2021. A total of 60
surgically treated patients with degenerative hip disease
were included in the study. The patients were divided
into 2 groups based on the approach chosen for implan-
tation of a total hip endoprosthesis, a modified Watson
Jones antero-lateral approach according to group A
(AA), and group B with a posterior approach (PA).
Results. The mean age of patients was 62.6 years in
AA group and 71 years in PA group. Most of the pa-
tients from the two groups were retired and had nor-
mal BMI. The difference between the level of preope-
rative and postoperative creatinine kinase in PA group
was statistically significant (p<0.0001). We compared
the postoperative creatinine kinase level between the
two groups and found statistically significant different-
ce (p<0.00001). In most of the patients (34%) treated
with the posterior approach the surgery lasted for more
than 2 hours, and in those with AP approach (100%) it
lasted up to 2 hours. Only one complication occurred
in the group with posterior approach to the hip, and it was
dislocation of the prosthesis two weeks after the surgery.

Correspondence to: Aleksandar Trajanovski, University Clinic for
TOARILUC (Clinic for Traumatology, Orthopedic diseases, Anesthesia,
Reanimation, Intensive care and Emergency Centre) Skopje, R. N. Macedonia;
Phone 389 78 71 09 69, E- mail: dr_trajanovski@yahoo.com

Conclusion. Patients operated with a modified antero-
lateral approach according to Watson Jones had shorter
and more effective rehabilitation than patients operated
with posterior approach. The duration of surgery was
also shorter compared to the group treated with posterior
approach. Only one complication occurred during the stu-
dy in the group with posterior approach, and it was dis-
location of the prosthesis two weeks after the surgery.

Keywords: modified antero-lateral approach, posterior
approach, Harris Hip score

Ancrpakr

Bogen. JlerenepaTuBHHTE 3a00JTyBamba Ha KOJKOT CE
€IHU O]l HajueCTUTC HapylIyBama Ha MYCKYJIHO-CKe-
JETHHOT cucteM. ['osleMruoT Opoj Ha MAIMEHTH U TO-
JEeMHUOT OpOj Ha OTepaIliy MTO Ce MpaBaT FOJUIIHO Ha
Yuusepsurerckata knuHuka 3a TOAPWJIVIL, nopaau
JeTeHepaTUBHA 32007yBamba Ha KOJKOT, KaK0 M II0C-
TOjHATa IMOJICMHUKA BO BPCKa CO M300POT Ha ONTHMAa-
JICH TIPHCTAIll 3a BrpalyBamke Ha TOTAJTHA €HIONpPOTE3a
Ha KOJIKOT, CE€ MOTHB 32 TOQ UCTPaKyBaIbE.

e na crynujara. [la ce m3BpIm KOMIapaTUBHA aHa-
JM3a Ha pe3yaTaTHTe 100MEeHM 10 IPUMEHATa Ha BaTa
IpuCTana Ipy UMIUIaHTalllja Ha TOTAIHA CHAOIPOoTe3a
Ha KOJIKOT.

Metomu. OBa € peTpOCIIEKTUBHO-TIPOCIIEKTUBHO UCTpa-
JKYBarbe M3BPILIECHO Ha YHUBEP3UTETCKATA KIIMHUKA 32
TOAPUJIIVYI] Bo Cxkomje Bo mepuox of janyapu 2018
1o maj 2021 romuna. BxymHo 60 Xupypiuku TpeTupa-
HH TAIUEHTH CO JACTCHEPaTUBHO 3a00TyBambe Ha KOJIKOT
Oea BKIIy4eHH BO cTyaujara. [lanmenture Gea momerne-
HU BO 2 TPYIH BP3 OCHOBA HA M30PaHUOT IIPUCTAI 32 FM-
IJIaHTaIWja Ha TOTaJHA CHIOMPOTE3a Ha KOJKOT, MOJH-
(UILIPaHUOT aHTEpO-JIaTepaleH npucTan cropen Watson
Jones rpymnara A u rpynata b co 3ameH npucrar.
Pesyararu. Cpennara Bo3pact Oemie 62,6 TOAUHU BO
rpynata All u 71 roxuna Bo rpynata III1. IToBekero
MAIMEeHTH Of JBETe TPyHH OWje BO IEH3Wja CO HOP-
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manedn BMMU. Paznukara momery BpeaHOCTa Ha Tpen-
ollepaTUBHATA U MOCTONEpAaTHBHATA KPEaTHH KUHA3a Kaj
rpymara [II1 e cratuctruku 3HadajHa co p<0,0001.
Hue ja copenuBme mocTomepaTMBHATa BPEIHOCT Ha
KpeaTHH KWHa3aTa IoMery JIBe TPYIU U OTKPHUBME Jie-
Ka pa3luKaTa ce CMeTa 3a CTaTUCTUYKH 3HAuajHa Cco P
<0.00001. TloBekeTo manMeHTH, TPETHPAHU CO 3aJI€H
IIPUCTAIl UMAJIe ONEPATUBHO BpeMe MoBeke oX 2 vaca,
34% on IIIT u 100% on nmanuentute ox rpynara All
“Malie OonepaTuBHO BpeMe 1o 2 yaca. CaMo eqHa KOM-
IJIMKAlMja ce MojaBy BO Ipymara co 3ajeH MpucTa, AnC-
JIOKallWja Ha MpoTe3aTa ABE HEJEIH Mo onepalyjara.

3akay4ok. [TaneHTHTE ONIEpUpPaHU CO MOTUBHUITPAH
aHTepo-iarepaned mnpucrtan crnopex \Watson Jones,
MMAaaT MOKpaTKa U Moe(uKacHa pexaduiuraryja OTKOJIKY
MAIMEHTHTE OIEPHPAHU CO 3aleH Mpuctam. Bpeme-
TpacmeTo Ha oleparyjaTa Oerre HCTo Taka IMOKPAaTKO
BO cIiope0a co rpynata TpeTHpaHa co 3a/ieH IPUCTall.
Camo ejHa KOMIUTHKAIIMja ce CIy4Hd 3a BpeMe Ha CTy-
JMjaTa BO TpylaTa co 3aJCH IIPHCTal, a Toa Oelle Juc-
JIOKallFja Ha MpoTe3aTa JBe HEIENH 110 oIepanyjaTa.

Kayynu 300poBH: MOTU(HIHPaH aHTEPO-CTPaHUUCH
npucrTar, 3ajaeH npucrtan, Harris Hip pesysirar

Introduction

Osteoarthritis (OA), also known as age-related arthritis
or degenerative joint disease, is among the most often
joint disorders worldwide [1]. It can involve any joint,
and primarily affect the articular cartilage and surroun-
ding soft tissues [2]. The hip joint is body’s largest weight-
bearing joint, secondary to the knee, and is commonly
affected by OA [3]. This process presents with prog-
ressive loss of the articular cartilage, osteophytes, sub-
chondral cysts, muscle weakness, periartricular ligamen-
tous laxity and synovial inflammation [2]. The invol-
vement of the hip results in reduced mobility and phy-
sical impairment that often leads to loss of independence
and to increased use of health services. It has serious
impact on daily activities of patients and substantial di-
sability or dependency in stair climbing, rising from a
seated position, walking or using a public transportation.

OA of the hip may be primary, if it occurs in the absence
of trauma or disease but is associated with the risk fac-
tors such as female gender, age of the patients, obesity,
anatomical factors, etc. On the other hand, secondary
OA occurs with pre-existing abnormality of the joint
such as trauma or congenital disorder of the hip, avas-
cular necrosis, inflammatory or infectious arthritis, osteo-
porosis, Marfan syndrome or hemoglobinopathy [4,5].

Its presentation and progression can vary from person
to person, but it is mainly presented with joint pain,
locomotor restriction and stiffness; it may also mani-
fest as muscle weakness and balance issue. The diag-
nosis is based on the clinical examination with serious

limitation on the range of motion and radiology
findings.

OA of the hip is treated surgically by implantation of
total hip endoprosthesis, for which different surgical
approaches are used, and the choice of the optimal
approach depends on the experience of the surgeon.
Even today, there is still no general consensus among
orthopedic surgeons around the world about the best
approach for primary total hip arthroplasty, because
both approaches (modified antero-lateral by Watson
Jones and posterior) have their advantages and limi-
tations. A review of studies by Jolles and Bogoch [6]
to determine which approach is superior to the other
showed that, despite numerous studies examining the
effect of the surgical approach in total hip arthroplasty
(THA), the quality and number of such examinations
are insufficient to provide a firm conclusion as to
whether one approach is superior to the other. Of the
four prospective cohort studies included in this review,
only one study by Barber et al. [7] included functional
outcomes, using the Harris Hip Score and 2-year pa-
tient follow-up, involving 49 patients. The impact of
the surgical approach on the rate of dislocation after
primary total hip arthroplasty has also been the prima-
ry focus of a number of studies [8-12], but to date there is
still no agreement as to which approach is associated
with the higher dislocation rate.

The aim of our study was to perform a comparative
analysis of the results obtained after the application of
both approaches, modified antero-lateral Watson Jones
and posterior approach, in the implantation of the total
hip endoprosthesis as well as to determine the impact
of the surgical approach on intraoperative complications,
on the type and severity of postoperative complications.
Also, it was our aim to determine the impact on the
length and quality of rehabilitation.

Materials and methods
Patients and treatment

The study was conducted at the University Clinic for
TOARILUC in Skopje, at the Clinic for Orthopaedic
Diseases and the Clinic for Traumatology in a retro-
spective-prospective setting. A total of 60 surgically
treated patients with degenerative hip disease were
included in the study. The patients were assigned to 2
groups based on the approach chosen for implantation
of a total hip endoprosthesis, a modified Watson Jones
antero-lateral approach-group A, and a posterior app-
roach-group B. Patients signed informed consent for
the procedure itself, as well as for voluntary inclusion in
the study, according to the principles of good clinical
practice. We determined the following parameters:-
clinical preoperative parameters [body mass index,
laboratory (blood count, complete biochemical analy-
sis, hemostasis with D-dimers)], -the level of creatini-
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ne kinase, Harris Hip Score result and Visual Analogue
Scale, (abduction, adduction, internal and external rota-
tion of the hip), -intraoperative parameters (duration of
operative intervention), -postoperative parameters (control
laboratory -blood count, complete biochemical analysis,
hemostasis with D-dimers), -functional results (active
and passive movements in the hip) and complications
(infection, endoprosthesis luxation, limb shortening,
fracture). Follow-up of patients after discharge was
scheduled on the 30th postoperative day, and sub-
sequent check-ups 6 and 12 months after surgery.

Statistical analysis

All results were analyzed with the statistical program
Statistics 8 for Windows, and the results obtained are
presented in figures. Methods of descriptive statistics
were used, such as non-parametric and parametric sta-
tistical analyses. Percentage and structure were deter-
mined for attributive series. The relationship between
two samples with numerical features was determined
with the Pearson correlation coefficient (p). Differen-
ces between two independent numerical samples were
determined with t-test for independent samples and
Mann-Whitney U test was used. Levels of probability
for the realization of the null hypothesis, which were
used in accordance with international standards for
biomedical sciences, were 0.01 and 005.

Results

There were two groups of patients. The first group
comprising 30 patients was treated with anterior app-
roach (AA) and the second group of 30 patients was
treated with posterior approach (PA). The mean age
was 62.6 years in AA group and 71 years in PA group.
Distribution of patients according to gender with
female domination is presented in Figure 1.

Distribution of patients according to gender

B83.30%

663

16.60%

female AA female PA male AA male PA

Fig. 1. Distribution of patients according to gender

Most of the patients from the two groups were retired
(Figure 2).

Most of the patients who were treated with posterior and
anterior approach had normal BMI (18.5-24.9) (Figure 3).

Distribution of patients according to working status

B&%

employed AA employed PA retirement AA retirement PA

Fig. 2. Distribution of patients according to working status
Distribution of patients according to BMI

=25 PA

=25 AA

18-24.9 PA

18-24.9 AR

Fig. 3. Distribution of patients according to BMI

The average level of preoperative and postoperative
creatine kinase is presented in Figure 4.

We used t-test to compare the value of preoperative
and postoperative creatine kinase in PA group and we
found an extremely statistically significant difference
(p<0.0001); 95% confidence interval of this difference:
from -3761.98 to -2933.28. Then, we used the Mann-
Whitney U test and we compared postoperative level
of creatine kinase between the two groups and we found
a statistically significant difference (p< 0.00001). .

Distribution of patients according to average value of
Creatine kinase

postop.ck AA [ 6022

preop.ckPA ] 943

preop.CKAA l 86.9

Fig. 4. Distribution of patients according to Creatine kinase

Distribution of patients according to diagnosis is
presented in Figure 5.

In most of the patients (66%) treated with the posterior
approach the surgery lasted for more than 2 hours,
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Distribution of patients according to diagnosis

60%
40%
I
coxart.Ldex AA coxart.Lsin AA

coxart.Ldex PA coxart.Lsin PA

Fig. 5. Distribution of patients according to diagnosis

while 34% of patients in PA and 100% of patients in
AP group had an operating time of 2 hours.
Distribution of patients according to time of hospital-
lization is presented in Figure 6.

Distribution of patients according to time of
hospitalization

57%
<7 days PA

=7 days AA 43.30%

<7 daysPA 43%

56.60%
<7 days AA

Fig. 6. Distribution of patients according to time of
hospitalization

All patients (100%) from both groups had Harris hip
score <70 on the first preoperative day.

Distribution of patients according to Harris hip score
on 30 postoperative day

<70 AA <70 PA 70-80 AA 70-80 PA

Fig. 7. Distribution of patients according to Harris hip score on
30th postoperative day

Figure 8 and Figure 9 show distributions of patients
according to Harris hip score at 6 and 12 months
postoperatively.

According to VAS scale preoperative patients had
score 7 to 10 in AA and 8 to 10 in PA group (Figures
10 and 11).

Distribution of patiens according toHarris hip score at 6
months postoperatively

90-100 PA IW%
90-100 AA l 16.60%

B0-90 PA

Prox

80-90 AA '33-30%

Fig. 8. Distribution of patients according to Harris hip score at 6
months postoperatively

Distribution of patients according to Harris hip score at
12 months postoperatively

100%

65%

35%

B0-50 AR 00-100 AA 50-100 PA

Fig. 9. Distribution of patients according to Harris hip score at
12 months postoperatively

Distribution of patients according to VAS scale
preoperatively

-

a7 =8 =9 =10

Fig. 10. Distribution of patients in AA group according to VAS
scale preoperatively

Distribution of patients according to VAS scale
preoperatively

mB a9 =10

Fig. 11. Distribution of patients in PA group according to VAS
scale preoperatively.
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Distribution according to VAS scale on the 30th post-
operative day is presented in Figures 12 and 13.

Distribution of patients according to Vas scale
on 30 postoperative day

3.30%

mlm2 83 =5

Fig. 12. Distribution of patients in AA group according to VAS
scale on the 30th postoperative day

Distribution of patients according to VAS scale on 30
postoperative day

]l n2 3

Fig. 13. Distribution of patients in PA group according to VAS
scale on the 30th postoperative day

Assessment of pain according to VAS scale at 6 and
12 months postoperatively showed score 0 (ho pain) in
all patients from AA and PA groups.

The average operative and postoperative surgical draina-
ge of blood was 461 ml in AA group and 680 ml in PA
group. All patients (100%) received one unit of blood
after surgery in PA group. In the anterior approach group
43.3% of patients received one unit of blood after sur-
gery, and 56.6% received two units of blood after sur-
gery (Figurel4).

Ditribution of patients according to units of blood
transfusion after surgery

ah

= lunitAA = lunitPA 2 units AA

Fig. 14. Distribution of patients in AA and PA groups
according to units of blood transfusion after surgery

Most of the patients underwent long rehabilitation las-
ting for more than 20 days (Figure 15).

Distribution of patients according to rehabilitation time
85%

35%

15%

<20 days AA <20 days PA =20 days AA =20 daysPA

Fig. 15. Distribution of patients in AA and PA groups
according to days of hospitalization

The mean value of preoperative and postoperative D-
dimers in AA and PA groups is presented in Figure 16.

Distribution of patients according to average value of

D-dimers
3090 3101
2162
469
preop.DD AA preop.DD PA postop. DD AA postop. DD PA

Fig. 16. Distribution of patients according to average value of
D-dimers

We used t-test to determine preoperative and postope-
rative D-dimer levels and we found extremely statis-
tically significant difference (p<0.0011); 95% confidence
interval of this difference: from -4255.17 to -1129.49.
We used the Mann-Whitney U test and we compared pre-
operative level of D-dimers between the two groups and
we found a statistically significant difference (p< 0.01).

Discussion

According to gender most of the patients in our study
were female. Most of the patients had normal BMI
18.5-24.9. The length of the skin incision was under
10 cm in both groups. Patients operated with modified
antero-lateral approach according to Watson Jones had
shorter operating time compared to patients operated
with posterior approach. Patients operated with poste-
rior approach had longer hospital stay than patients ope-
rated with modified antero-lateral approach according
to Watson Jones. In this study we obtained similar re-
sults as those published in the study by Wang Gang et
al. in 2010 [17].
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The approach can be declared minimally invasive if
the positioning of the prosthesis is associated with spa-
ring as many anatomical structures as possible. Spa-
ring the periarticular muscles is generally quite impor-
tant, because the separation and reinsurance of the ten-
dons, despite good healing, involves local "biological
fatigue™ and leads to a longer period of rehabilitation.
There is a general consensus that the length of the skin
incision is not what determines the success of the sur-
gery, but the sparing of the soft tissue and neurovascu-
lar structures. Of particular importance is the adequate
positioning of the patient, which will allow the sur-
geon to optimally position the femoral stem and the
acetabular component, which is a supination position.
This is generally the preferred position for surgeons, even
when navigation systems are used. Anaesthesiologists
also prefer the conventional supination position, due to
the possible need for urgent intubation during regional
anaesthesia. In our country and in our clinic, the most
commonly used approach is the modified antero-lateral
approach according to Watson Jones, mainly due to the
rapid rehabilitation of patients and shorter hospital stay.
On the other hand, in implantation of a total hip repla-
cement, a posterior approach can be used, for which the-
re are several modifications. It was first described and
applied in 1874 by Von Langenbeck. The modern pos-
terior approach is closest and most reminiscent develo-
ped by Moore in 1957, and it is also known as the
"Southern™ or Moore approach [13-15].

Even today, there is still no general agreement among
orthopaedic surgeons around the world, which is the
best approach for primary total hip arthroplasty, be-
cause both approaches have their advantages and limi-
tations. A review of studies by Jolles and Bogoch [16]
regarding the most acceptable approach showed that,
despite numerous studies examining the effect of the
surgical approach in THA, the quality and number of
such examinations are insufficient to provide a firm
conclusion as to whether one approach is superior to
the other.

Conclusion

In conclusion, in our patients operated on with a modi-
fied antero-lateral approach according to Watson Jones,
postoperative rehabilitation was shorter and more effec-
tive than in patients operated on with a posterior app-
roach. The duration of surgery in patients operated on
with a modified antero-lateral approach was shorter
than in patients operated on with a posterior approach.
There was a lower rate of complications in the modi-
fied antero-lateral approach compared to the posterior;
in our study only one complication was registered, and
it was dislocation of the endoprosthesis, only two weeks
after the surgical treatment.

Conflict of interest statement. None declared.
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Abstract

Introduction. Acute exacerbations of COPD lead to
disruption of stable phase of the disease and worsening
of symptoms. The main etiological factor are infectious
agents; their presence is associated with increased infla-
mmation, decreased lung function and frequent exacer-
bations. The aim of our study was to detect respiratory
pathogens in patients with acute exacerbation of COPD,
using PCR method that simultaneously detects typical,
atypical and viral microorganisms in a sputum sample
and their correlation with respiratory function.
Methods. This prospective study included 49 patients
with diagnosis of acute exacerbation of COPD, admi-
tted to the hospital ward of the University Clinic for
Pulmonology in Skopje in the period from October 2019
until February 2021. Sputum samples were analyzed
with a new rapid PCR method. Patients were divided
into two groups, with pathogen-positive and pathogen-
negative exacerbations. The pathogen positive group
was further subdivided to viral, bacterial and combined
pathogen exacerbations. For statistical analyses we used
the Mann-Whitney U test, one-way ANOVA test and
Spearman’s correlation analysis with p value <0.05
considering significant.

Results. In the study 25 patients had pathogen-positive
exacerbation and 24 pathogen-negative. The most co-
mmonly detected respiratory pathogens were Influenza
A virus (n=9), Haemophilus influenzae (n=7), Pseudomonas
aeruginosa (n=6), Streptococcus pneumoniae (n=5) and
Human Rhinovirus/Enterovirus (n=5). Correlation of de-
tected respiratory pathogens with lung function (FEV1%)

Correspondence to: Irina Angelovska, University Clinic for
Pulmonology and Allergology, 1000, Skopje, R. N. Macedonia; E-mail:
irina.angelovska@yahoo.com

was not found. A significant difference existed only bet-
ween the group with bacteria and the group with vi-
ruses as a causative agent (p=0.048), thus the lower the
percentage of FEV1 (%), the greater is the likelihood
of bacterial infection.

Conclusion. We found a positive correlation of bac-
terial presence with lower values of FEV1 % pre-
dicted, which indicates that bacterial infections as etiolo-
gical trigger of exacerbation of COPD are more likely
to be found in patients with severely compromised lung
function.

Keywords: acute exacerbation, COPD, respiratory
pathogens, PCR, FEV1

AOcTpakT

BoBen. Akytaute erzamepbanmuun Ha XOBb noseny-
BaaT JI0 HapylIlyBame BO cTabmiaHaTta ¢a3a Ha Ooiecta
1 BJIOITYBamkbC Ha CHUMIITOMHUTE. I'maBeH eTHOJIOIIKH
(dakTop ce WMH(MEKTHBHUTE arcHCH, HUBHOTO IIPUCYC-
TBO € acOLMPaHo cO 3rojieMeHa uH(pIamaiuja, onara-
e Ha OenoapoOHaTa (yHKIM]ja U 3a4€CTEHH er3alep-
Oanmu. llenta Ha Hamiata cryndja Oerie na ce JIeTeK-
THUpPAaT PECIHUPATOPHUTE IATOTCHU Kaj MAIEeHTH CO
akyTHa er3arep6anuja Ha XOBb co momomr na PCR
METO/a KOja CUMYITaHO OJpEIyBa THITUYHU, aTHITNI-
HU OaKkTepHW W BHPYCH OJ CIIyTYM M HHBHA KOpeja-
Mja co OenoapoOHara (pyHKIH]a.

Metonu. Bo oBaa npocniekTuBHa cTyanja 6ea BKIy4e-
HU 49 TanWeHTH cOo JHjarHo3a Ha aKyTHa er3arepoa-
muja Ha XOBb, npuMeHn Ha XOCIUTAIHUOT OJIIeN Ha
YHuBep3uTETCKaTa KIMHKKA 32 TyaMoloruja Bo CKorrje
Bo nepuoa ox Okxromepu 2019 mo ®edpyapu 2021.
[Ipuemponu on cyTym Oea aHaTM3MpaH co HOBa Op3a
PCR merona. [Tanmenture 6ea mojeneHu BO JIBE TPY-
II1 HA MATOTCH-TIO3UTUBHA U ITaTOTCH-HETaTUBHA IPY-
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na. [laToren mo3uTuBHATA Tpyma moHaTaMy Oelre mo-
JIeTICHa HA BUPYCHU, OAKTEPUCKH M KOMOWHUpAH THII
Ha ersamepOanyi. 3a CTaTUCTHYKA aHAJIM3a Ha MOAaTo-
mute TU KopucteBMe Mann-Whitney U tecrot, ANOVA
TECTOT M Spearman-oBaTa KOpENAIMCKa aHaIu3a CO
3Ha4ajHOCT Ha BpenHocTa Ha p<0.05.

Pesyararu. Bo crynujata 25 mamuentu 6ea co maTo-
reH-MOo3UTHBHA er3anepbanuja a 24 co maToreH-Hera-
tuBHA. Hajuectn nerexrtupanu matorenu oea Infuenza
A (n=9), Haemophilus influenzae (n=7), Pseudomonas
aeruginosa (n=6), Streptococcus pneumoniae (n=5) u
Human Rhinovirus/Enterovirus (n=5). Kopenauuja Ha
JETEKTHPaHH IaTOTeHH co OeioapoOHaTa QyHKIWja
(FEV1) He Oeme HajmeHa. 3HauajHa pasnuka Oere
Jo0ueHa camMo Mery TpynuTe cO OaKTepUCKH U BHU-
PYCHH TIPUIMHUTENH, Taka Ja ,KOJKY € IoMaia Bpex-
Hocta Ha FEV1% Ttonky e moromema BepojaTHOCTa 3a
OakTepucka uHpeKyja.

3akuyuok. Bo cryamjaTta 1oOMBMe MO3UTHBHA KOpe-
JIanyja Ha 0aKTePUCKOTO MPHUCYCTBO CO TIOHUCKH Bpe/-
Hoctu Ha npeasuneHuoT FEV1%, mro ykaxyBa Ha
TOa Jeka OaKTepUCKUTe MHPEKIUH KaKO TMPUYIHHHUTEI
3a er3zanepbaruu Ha XOBb e nmoBepojaTHO 1a ce jaBat
Kaj MalMeHT! co HapyllyBamke Ha OenoapoOHaTa QyHK-
IHja O] TIOTEIKOK CTETICH.

Kayunu 360poBu: akytHa erzanepbanuja, XObb,
pecnupaTtopuu natorenu, PCR, ®EBI

Introduction

Chronic obstructive pulmonary disease (COPD) is a he-
terogenic inflammatory disease which is characterized
with progressive, partly irreversible airflow limitation.
It is associated with high mortality and morbidity and its
prevalence coincides with the prevalence of cigarette
smoking. In the evolutionary course of the disease, the
stable phase is often disrupted by worsening of basely-
ne respiratory symptoms called acute exacerbations.
They are considered to be one of the main reasons for
the increased mortality as well as the deterioration of
the overall health status of the patients with COPD and
increased number of hospitalizations and treatment in
general. Global Initiative for Chronic Obstructive Lung
Disease (GOLD) defines acute exacerbations as worse-
ning of respiratory symptoms which needs additional
therapy and divides them into mild, moderate and se-
vere type [1]. In contrast, Antonizen gives definition
and classified exacerbations of COPD based on the
presence of three main symptoms (worsening of dys-
pnea, increased sputum production and purulent sputum)
and several minor symptoms (cough, wheezing, fever,
upper respiratory infection and increase in respiratory
or heart rate by 20% of basal values) [2]. Numerous
studies have shown that exacerbations play a role in di-
sease progression, especially in milder forms of COPD

and in “frequent exacerbators* [3]. The annual decline
in FEV1 has been demonstrated in patients in COPD
GENE studies who have been followed for 5 years,
especially in moderate and severe COPD [4]. Similar
results were obtained in the ECLIPSE study during the
follow-up period where a decrease of FEV1 of 2 ml
per year was proven [5,6].

The etiology of acute exacerbations of COPD is lar-
gely due to infectious agents and according to some
studies, up to 78% of other causes are environmental
factors such as polluted air and other harmful inhaled
particles [7]. Application of the molecular methods like
multiplex, polymerase chain reaction (PCR) enables
simultaneous detection of a large number of respira-
tory pathogens in a short time. Their high sensitivity
for virus detection in some studies showed quite high
detection of viral pathogens, approximately in 40-60%
of COPD exacerbations. The most common detected
viral pathogens were human rhinovirus, influenza viru-
ses, respiratory syncytial virus, and coronavirus, which
are also found to be most common in healthy people
[8,9]. Based on this, the importance of bacterial tri-
ggers in acute exacerbation of COPD (AECOPD) has
gained an intermediate role, especially since in recent
years the role of bacterial infections in exacerbations
of COPD has been overestimated or misinterpreted.
The advent of new molecular methods for sequencing
and further detection of microbial genetic material has
enabled the understanding of the lung microbiome as
well as the new concept of immune and inflammatory
profile in exacerbations of most chronic lung diseases
including COPD [10-14]. The presence of bacterial
pathogens in the lower respiratory tract in patients with
COPD is associated with increased inflammation, dec-
reased lung function, and frequent exacerbations [15-
17]. Acquisition of a new type of respiratory pathogen
is considered to be a risk factor for the development of
AECOPD [7]. The most common causes detected in acu-
te exacerbation of COPD are Haemophilus influenzae
as the main bacterial causative agent followed by
Streptococcus pneumoniae, Moraxella catarrhalis and
Pseudomonas aeruginosa [18]. At the onset of exacer-
bation, physiological changes such as a reduction in
FEV1 or PEF are not so significant and do not play a
major role in predicting exacerbations. Larger changes
such as increased dyspnea and the onset of symptoms
of cold, such as prodromal syndrome and cough are
associated with viral triggers and therefore these should
indicate earlier introduction of therapy especially that
viral exacerbation are more severe [19].

The aim of our study was to detect respiratory patho-
gens in patients with acute exacerbation of COPD, using
a new rapid molecular PCR method that simulta-
neously detects typical, atypical and viral microorga-
nisms in a sputum sample and their correlation with
respiratory function.
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Materials and methods

In this prospective, observational study, we included
49 patients, over 40 years of age with diagnosis of
acute exacerbation of COPD, admitted to the hospital
ward of the University Clinic for Pulmonology and Aller-
gology in Skopje in the period from October 2019 until
February 2021. Sputum samples from all patients were
analyzed with a new rapid PCR method. Patients were
divided into two groups, with pathogen-positive and
pathogen-negative exacerbations, depending on the
detection of respiratory microorganisms. The pathogen
positive group was subdivided to viral, bacterial and
combined pathogen exacerbations.

Inclusion and exclusion criteria

Presence of COPD was diagnosed according to
GOLD-2019 recommendations with postbronchodilatator
FEV1 (Forced expiratory volume in 1 second)/FVC
(Forced vital capacity) ratio <70%. The diagnosis of
acute exacerbation was made also according to the
criteria of the GOLD, which classifies them into-mild,
which are treated only with short-term bronchodilators, -
moderate, which are treated with short-term broncho-
dilators, antibiotics and/or oral corticosteroids, and -
severe exacerbations that require hospital treatment
[1]. All our patients were hospitalized, which meant all
of them had severe exacerbation of COPD. Exclusion
criteria were: presence of severe lung diseases such as
tuberculosis, cystic fibrosis, pulmonary fibrosis and
lung cancer, pneumonia and other severe infectious and
neoplastic diseases. Patients who could not produce
sputum even after the induced sputum procedure and
patients who could not perform spirometry were not
included in the study.

Methods

On admission we collected data about comorbidities,
allergies, current therapy, smoking status, body
temperature, body mass index (BMI), blood pressure,
heart rate, chest radiography, blood gas analysis by
measuring of pH, PaO2 (kPa), PaCO2 (kPa), SaO2
(%), HCO3- (moll/L) laboratory blood tests, including
C-reactive protein (CRP), eosinophils and neutrophils,
and a standard 12-channel electrocardiogram.

Sputum samples from all 49 patients were analyzed
with a PCR method. We used a multiplex microarray
PCR-based molecular method that enables rapid detec-
tion of a large number of deoxyribonucleic (DNA)
sequences and thus a large number of targets at the sa-
me time in one sample. It uses a clinically approved
BioFire Filmarray Pneumonia Plus panel that identi-
fies 34 targets, which are 18 bacteria (11 gram-negati-

ve, 4 gram-positive and 3 atypical), 9 viruses and 7
markers of antibiotic resistance. It consists of a closed
system containing all of the necessary reagents for
sample preparation, reverse transcription, polymerase
chain reaction (PCR) and detection in order to isolate,
amplify and detect nucleic acids from multiple respi-
ratory pathogens. All targets are qualitatively determi-
ned and marked as detected or not-detected except ty-
pical bacteria which are determined not only qualitati-
vely but also quantitatively, thus expressing bacterial
concentration as the number of genomic copies per
milliliter. The result is considered positive if a value of
10"4 copies / mL and above is obtained.

The lung function was examined in all patients with
spirometry several times during hospitalization. The Po-
wer Cube spirometer (Ganshorn, Niederlaner, Germany)
was used for spirometry and performed according to
current recommendations of the European Respiratory
Society (ERS) and the American Thoracic Society. (ATS)
[20]. Forced expiratory volume in the first second
(FEV1), forced vital capacity (FVC) and FEV1/FVC
ratio were determined. The lung function data were
obtained from spirometry prior to discharging patients
from the hospital.

Statistical analysis

Categorical parameters were summarized as percenta-
ges and continuous parameters as a mean * standard
deviation. The difference in parameters of lung func-
tion between the two groups was tested using the Mann-
Whitney U test and difference among subdivided posi-
tive group was tested using the one-way ANOVA with
Bonferroni correction for post-hoc analysis. Assess-
ment of correlation was done using the Spearman’s
correlation analysis.

All data analyses were performed using the SPSS
version 26.0 (IBM SPSS, Inc., Chicago, Illinois) and a
p-value <0.05 was considered significant.

Results

The study included data analyzed for 49 patients with
severe acute exacerbation of COPD. The demographic
data and basal characteristics of the patients are shown
in Table 1. A larger number of patients were men - 32
(65.3%), with mean standard deviation (SD) at the age
of 63.51+ 9.10. The largest percentage (51%) of
patients were former smokers. The majority of patients
belonged to GOLD I1-GOLD IV stage of COPD with
mean postbronchodilatatory FEV1 values of 1.08 +
0.40 and 40.69 + 13.13% of the predicted (Tablel).
sputum samples, of which 28% were bacterial, 44%
viral and 28% combined respiratory pathogens (Table
2). Of the 49 samples of sputum, the most commonly
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Table 1. Basal characteristics of patients with acute

exacerbation of COPD
Features

Age (years)

Max-min

Gender (n/%)

Male

Female

BMI (kg/m2)
Max-min

Body temperature (C°)
Max-min

SyBP (mmHg)
Max-min

DiaBP (mmHg)
Max-min

HR

Max-min

Smoking status
Pack/years of smoking
Max-min

Current smoker (n/%)
Ex-smoker(n/%)
Non-smoker (n/%)

Values
(n=49)
63.51+£9.10
82-43

32/65.3
17/34.7
31.52+7.15
53.33-19.00
36.8+0.6
39.0- 36.2
126.5+15.2
180-90
783%7.6
100-60
90.3+16.1
129-59

60.24 £31.12
140-20
18/36.7
24/51.0
8/16.3

Lung function (postbronchodilatatory testing)

FEV1 (L)
FEV1 (%)
FVC (L)

FVC (%)
FEV/FVC (%)

1.08 £0.40
40.69 +13.13
1.90 £0.63
57.08 £14.20
56.67 £ 9.65

Note: BMI: Body mass index; SyBP: Systolic blood pressure;
DiaBP: Diastolic blood pressure; HR: heart rate; FEV1: forced
expiratory volume in 1 second; FVC: forced vital capacity

detected respiratory pathogens were Influenza A virus
(n=9, 18.4%), Haemophilus influenzae (n=7, 14.3%),
Pseudomonas aeruginosa (n=6, 12.2%), Streptococcus
pneumoniae (n=5, 10.2%) and Human Rhinovirus /
Enterovirus (n=5, 10.2%). (Table 3).

In our study, using a multiplex PCR method, patho-
gens were detected in 51% of the examined

Patients with acute exacerbation of COPD were divi-
ded into a group with pathogen-positive exacerbations
(n=25) and a pathogen-negative group (n=24). Al-
though spirometry parameters were reduced in patients
with detected pathogens, the comparison did not show
significant differences between groups. Correlation of
detected respiratory pathogens (by multiplex PCR
method) with lung function (FEV1%) was not found.
Furthermore, pathogen-positive group of patients was
subdivided according to the type of pathogens detected
using the PCR method to bacterial (n=7), viral (n=11)

Table 2. Percentage of detected pathogens by PCR and
type of pathogens

Features (\éilﬁ)
Detected pathogens by PCR method (n /%)
Present 25/51
Absent 24/49
Type of pathogen detected (n /%)
Bacteria 7128
Viruses 11/44
Combined (bacteria + viruses) 7/28

Table 3. Registered respiratory pathogens by PCR method

Features \(ﬁ":lzg;
Acinetobacter calcoaceticus-baumannii complex (n/%) 1/2.0
104 (n/%) 1/100%
Enterobacter cloacae complex (n/%) 2/14.1
104 (n/%) 2/100%
Escherichia coli (n/%) 1/2.0
104 (n/%) 1/100%
Haemophilis influenzae (n/%) 7/14.3
104 (n/%) 1/14.3
105 (n/%) 1/14.3
106 (n/%) 2/28.6
>10"7 (n/%) 3/42.9
Moraxella catarrhalis (n/%) 3/6.1
10™4 (n/%) 1/33.3
>10"7 (n/%) 2/66.7
Pseudomonas aeruginosa (n/%) 6/12.2
10™4 (n/%) 3/50%
106 (n/%) 1/16.7
>10"7 (n/%) 2/33.3
Serratia marcescens (n/%) 1/2.0
10%4 1/100
Staphylococcus aureus (n/%) 3/6.1
10%4 2/66.7
1076 1/33.3
Streptococcus pneumoniae (n/%) 5/10.2
10%4 1/20
1076 1/20
>10"7 3/60
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Mycoplasma pneumoniae (n/%)
Coronavirus (n/%)

Human Rhinovirus/Enterovirus (n/%)
Influenza A (n/%)

Parainfluenza Virus (n/%)
Respiratory Syncytial Virus (n/%)

and combined (n=7) exacerbations. Using ANOVA-test

to compare multiple groups we found a statistically
significant difference between the groups in relation to
FEV1 (%), which showed the lowest value in those with

1/2.0
4/8.2
5/10.2
9/18.4
1/2.0
1/2.0

bacteria as a pathogen. The post-hoc analysis showed
that the significant difference existed only between the
group with bacteria and the group with viruses as a
causative agent (p = 0.048) (Table 4).

Table 4. Comparison of lung function in patients divided by type of pathogen detected

Features Bacteria Viruse Combined D
(n=7) (n=11) (n=7)
FEV1 (L) 0.81+0.29 1.16 £0.55 0.97 £0.25 0.245
FEV1 (%) 29.00 +£10.63 43.27 £12.25 38.71+£10.61 0.051
FVC (L) 1.62 +£0.47 1.93+0.87 1.84 £0.42 0.653
FVC (%) 46.71 +£11.88 56.18 +£15.34 57.57 £10.75 0.256
FEV/FVC (%) 47.85 +6.51 61.14 +8.53 53.35+12.01 0.020

Note: FEV1: forced expiratory volume in 1 second; FVC: forced vital capacity

FEV1(9

Bacteria

Viruses

r=0.342; p=0.095
.

.
.

Combination

Type of pathogen
Fig 1. Correlation between type of pathogen found in the sputum using PCR
Method and percentage of FEV1 assessed by spirometry

A positive borderline significant correlation was found
between the existence of the type of detected patho-
gens only with the level of FEV1% (r=0.342; p=0.095).
Thus, the lower the percentage of FEV1 (%), the greater
was the likelihood of bacterial infection (Figure 1).

Discussion

Acute exacerbations are important events which lead
to deterioration of health status and quality of life in
patients with COPD. Respiratory infections are the most
important etiological factor with a large percentage of
bacterial infection isolated with classical microbiologi-
cal culture. In the recent studies, using PCR molecular
methods a higher percentage of viral pathogens was
found (40-60%) with the results that correlated a direct
viral presence with exacerbation of COPD. The com-
bined presence of viral and bacterial infection has been
proven to be associated with a more severe exacerba-
tion [21-23].

In our study we found that 51% of exacerbation had
respiratory infectious etiology with a prevalence of
28% of bacterial pathogens, 44% of viral pathogens
and 28% of combined (viral+bacterial) pathogens. These
data were easily obtained by using the new molecular
PCR-based method, which simultaneously detected
viral and bacterial pathogens in one sample. The most
frequent isolated bacteria were Haemophilus influen-
zae, Pseudomonas aeruginosa and Streptococcus pneu-
moniae, which was in agreement with most clinical stu-
dies using PCR methods [24,25]. Influenza A (n=9, 18.4%)
was the most common viral pathogen, followed by
Human Rhinovirus/Enterovirus (n=5, 10.2%). Prevalence
of Influenza A coincided with the results presented by
Tan et al. and Tping Y et al., but not with the results
of West-European and American studies [26,27].

Our research found no significant difference between
negative and positive pathogens group in regards to
lung function (FEV1). There is a limited number of
studies that have analyzed the correlation of lung
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function and PCR detected respiratory pathogens; most
of the studies only used microbiological culture and
showed similar results [24,28].

The most relevant data found was by comparison of
pathogen-positive subgroups: viral, bacteria and com-
bined exacerbation. Most importantly in the bacterial
subgroup there was a lower value of FEV1 in com-
parison to the other subgroups. There was a positive
correlation with borderline significance about the type
of detected pathogen and FEV1 parameter of lung
function. The study of Groenewengen et al. found lo-
wer values of FEV1 in bacterial positive sputum cultu-
re with no differences in the type of bacteria. Fanny et
al. in their study of sputum bacteriology in Hong Kong
found that FEV1 >50% was associated with a positive
growth of Hemophilus influenzae [29,30]. These results
are consistent with ours regarding the correlation bet-
ween lower FEV1 and presence of bacteria, but their
big limitation was using only one method which did
not include viral or atypical bacteria. Our study did not
involve patients with mild and moderate exacerbations
of COPD, so, we only have results from severe
exacerbations of hospitalized patients.

Conclusion

The most common detected respiratory pathogens in
our patients with severe acute exacerbation of COPD
were Influenza A, followed by Haemophilus influenzae,
Pseudomonas aeruginosa, Streptococcus pneumonie and
Human Rhinovirus/Enterovirus. Although we detected
pathogens in 25 subjects, we could not find a correla-
tion between lung function and infectious etiology
overall. We found a positive correlation of bacterial
presence with lower values of FEV1 % predicted,
which indicates that bacterial infections as an etiolo-
gical trigger of exacerbation of COPD are more likely
to be found in patients with severely compromised
lung function. More studies are needed to evaluate this
correlation in patients with stable COPD.
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Abstract

Introduction. Fractures of the proximal end of the hu-
merus are complex injuries and are seen most co-
mmonly in the elderly population, following a low-ener-
gy fall [5]. Proper treatment of these fractures requires
a good knowledge of the shoulder joint anatomy, mecha-
nics of movement, proximal humeral fracture classifi-
cation and good knowledge of various surgical techni-
ques. The purpose of our study was to evaluate the
functional outcomes of surgically treated patients with
fractures of the proximal end of the humerus (Neer 111
and IV), with open reduction with a locking Philos plate.
Methods. The study was performed at the University
Clinic for Traumatology in the period from January
2014 to December 2016. In this study, fractures were
classified according to the Neer classification for pro-
ximal humeral fractures [2] and 28 patients were inclu-
ded. Only patients with Neer Ill and IV fractures were
included; 20 patients were classified as Neer Il and 8
patients were classified as Neer IV with female to male
ratio 1.33 (f: m=16:12). Standard X-rays and CT scans
were used. All patients were surgically treated with
PHILOS (Proximal humeral internal locking system).
Results. Follow-up was done on the 10th postoperati-
ve day, at 1 month, 3 months and 6 months. At 6 months,
the functional outcome was tested using the Constant
and Murley score for functional evaluation preoperatively
and postoperatively. The Constant and Murley ques-
tionnaire was used as an indicator of the impact of im-
pairment on the level and type of disability.
Discussion. What is the reason for the poor functional
result despite the seemingly correct surgical treatment
and good X-ray results? In a study by Stidkamp, Bayer
and Hepp for surgically treated fractures of the proxi-
mal humerus, the functional results of the operated limb
were 70.6 plus or minus 13.7 [1]. The percentage of
complications was 40%. In this study, the results were
taken from a larger group of patients. The reason for such

Correspondence to: Andreja Gavrilovski, University Clinic for
Traumatology (TOARILUC), 1000 Skopje, R. N. Macedonia; E-mail:
gavrilovskia@yahoo.com

a large number of complications was in the incorrect
surgical technique.

Conclusion. To ensure good functional recovery of
patients with fractures of the proximal end of the hu-
merus treated with deltoid approach and fixation with
a locking Philos plate, it is necessary to have good
knowledge of the anatomical features of the shoulder
joint, thorough, precise surgical technique and adherence
to appropriate principles and early physical therapy as
a guide to proper functional recovery.

Keywords: proximal humeral fractures, humerus,
PHILOS, adults, functional outcome

Ancrpakr

BoBex. CkpmeHHIIUTe Ha NPOKCUMATHHOT Kpaj Ha
XYMEpYCOT c€ KOMIUICKCHH IMTOBPEIN U ce 3a0eIeKy-
BaaT HajueCcTO Kaj Imocrapa momynarmja, mocie “low
energy” mospeza (moBpeaa O AejCTBO Ha cnaba cuia)
[5]. 3a mpaBmIHO JeKyBambe Ha OBHE (PAKTYPH IIOT-
pebHO e noOpo Mo3HaBamke HAa aHATOMHUjaTa Ha pame-
HUOT 317100, MEXaHWKAaTa Ha JIBUXKEHE, Kiacu(uKaiu-
jata Ha (pakTypaTa Ha MPOKCUMAIHUOT XyMepYC H J00-
PO TO3HABamke Ha PA3NUYHUTE XHUPYPIIKA TEXHHKH.
Ilenta Ha Hamarta cTyauja Oeme Ja ce oueHaT (yHK-
OUOHATHITE MCXOAW Ha XUPYPIIKH TPETHPAHHU TMAlHeH-
TH cO (paKkTypu Ha MPOKCHUMAITHHUOT Kpaj Ha XyMepy-
cot (Neer Il u V), co oTBOpeHa peno3uIja co 3ax-
ayaysauka (locking) PHILOS murouka.

Metomu. Cryaujata Oelre U3BpIICHA HA YHUBEP3UTET-
CKara KIMHHUKA 32 TPayMaToJIOTHja BO TMEPHOAOT O]
janyapu 2014 roguna mo aekemBpu 2016 roguna. Bo
cTynujara, ¢ppaktypute Oea KiIacHpUIUpaHH CHOPEX
Neer kmacudukanujata 3a GpakTypyd Ha MPOKCUMAI-
HHUOT Kpaj HAa XyMmepycoT [2] u OGea BKiyueHH 28 ma-
nuenTu. Bxirydenu ce camo nanuentu co Neer | u IV
¢bpaxtypu, 20 mammeHTr ce Kiacuduimpann kako Neer
Il u 8 manmenTu ce xnacudunupanu kako Neer IV co
cooanoc xenu u Maxu 1,33 (f: m=16: 12). Kopucrenu
ce cranmapaad RTG u KT-ckenoru. Cute marmeHTH
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6ea xupypiuku tpetupanu co PHILOS (Proximal hu-
meral internal locking system).

Pesyarartu. IlocTonepatuBHa KOHTposa Oelle Hampa-
BeHa Ha 10-TH mocTonepaTuBeH JieH, 1o 1 mecertr, 1o 3
Mecenu u nocie 6 mecenu. Ha konTponara Ha 6-THOT
Mecel, Oelle TecTUpaH (PYHKIMOHAIHUOT HCXOA CO
ymotpeba na Constant u Murley ckop 3a ¢pyakunonan-
Ha TIPOLEHKAa IPEIONEPATHBHO W IMOCTONEPATHBHO.
Constant u Murley mpaimagHUKOT ce KOpUCTEIe Kako
WHIUKATOp 32 BIMjAaHHETO Ha OIITETYBAHETO BpP3
HUBOTO ¥ BUAOT HA MTOTIPEYCHOCTA.

HMuckycnja. Koja e npuurHaTa 3a cnabuoT QyHKIMOHA-
JICH pe3yiTaT M MOKpPaj HABUIAYM IMPABIIHHOT XHPYP-
KA TpeTMaH U nobpurte pesyntatu Ha PTI cHuM-
kute? Bo crymumjata ma Sudkamp, Bayer u Hepp 3a
XUPYPUIKH TPEeTUPaHH (PaKTypH Ha MPOKCHMATHUOT
XyMepyc, (pYHKIHOHATHUTE pe3yNTaTd Ha OIlepupa-
HUOT ekcTpemuteT 6ea 70,6 mryc wim munayc 13,7 [1].
[Ipouentot Ha komrumkanuu € 40%. Bo oBaa ctynyja,
pe3yiaTaTHTe ce 3eMEeHH O] Iorojema rpyna Ha Iia-
nueHTH. [IpuanHaTa 3a TOJKY TrojieM 0poj Ha KOMIUIH-
KaIlu¥ € BO HEMPaBUIIHA XUPYPIIKA TEXHUKA.
3akay4ok. 3a 1a ce 00e30enu 1006po PyHKIIMOHATHO
3aKpeNHyBamke HA MAIMEHTUTE CO (PPaKTypH Ha MPOK-
CHUMAJHHOT Kpaj Ha XyMepYyCOT TPETHPaHU CO JEITO-
WJIeH IpucTan u gukcanuja co 3axiryyysauka PHILOS
IJI0YKa, MOTPEOHO € JoOpo Ja ce Mmo3HaBaaT aHATOM-
CKUTE KapaKTepUCTUKU Ha PaMEHHOT 3III00, TeMeJHa,
MpelU3Ha XUPYPILIKA TEXHUKA, TIPUAPIKYBAEHE KOH COOJI-
BETHU TPHHIWIHN W paHa (U3MKaIHA Tepanuja Kako
BOJIMY 32 MPABHIHO (PYHKIIMOHAIHO 3aKPEITHYBAIbE.

Kiryunn 360poBu: $hpakTypy Ha IPOKCUMATTHHOT XyMEPEH
tpakT, xymepyc. PHILOS; Bo3pachu; ¢yHKIMOHATICH
UCXO]I

Introduction

Fractures of the proximal end of the humerus are com-
plex injuries. According to the Neer classification, there
are four types of proximal humeral fractures [2]:

I part - includes surgical neck, anatomic neck, lesser
tuberosity or greater tuberosity and fracture pattern
with less than 1 cm displacement,

Il part - includes surgical neck, anatomic neck, lesser
tuberosity or greater tuberosity,

111 part - includes surgical neck and greater tuberosity
or surgical neck and lesser tuberosity,

IV part — includes surgical neck, lesser and greater
tuberosities and in 11, 111 and 1V part the fragments

must be displaced by 1 cm.

Most fractures are minimally displaced and can be ma-
naged non-operatively in adults. Displaced and unstable
fractures are difficult to manage and should be treated
[4]. There are different types of surgical techniques in
order to achieve painless shoulder and full function.
The aim of our study was to evaluate the functional
outcomes of surgically treated patients with fractures
of the proximal end of the humerus (Neer Ill and 1V),
with open reduction with a locking Philos plate.

Materials and methods

The study was performed at the University Clinic for
Traumatology in the period from January 2014 to
December 2016. In this study, fractures were classified
according to the Neer classification for proximal
humeral fractures and 28 patients were included. Only
patients with Neer Il and IV fractures were included.
There were 16 female patients (9-right arm, 7-left arm)
and according to the Neer classification-11 patients
had a Neer Il fracture and 5 patients had a Neer IV
fracture. The average age among female patients was
61.7 years and 12 male patients (4-right hand, 8-left
hand) and according to the Neer classification-9 male
patients had a Neer 111 fracture and 3 male patients had
a Neer IV fracture. The average age among male patients
was 55.9 years. According to Neer classification 20
patients were classified as Neer |11 and 8 patients were
classified as Neer IV with female to male ratio 1.33 (f:
m=16:12). Standard X-rays and CT scans were obtained.
All patients were surgically treated between the 2™
and 5" day of hospital admission and underwent open
reduction with deltoid pectoral approach and internal
fixation with locking Philos plate. Hospitalization pe-
riod was 3-5 days, in average 3,5 days. Postoperatively
all patients had immobilization, control X ray on the
2" postoperative day (Figure 1) and were postope-
ratively treated with LMWH, antibiotic therapy and
analgesic therapy. Follow-up was done on the 10th
postoperative day (removed immobilization and refe-
rred to physical therapy), at 1 month (control X ray), at
3 months (control X-ray and depending on the fun-
ctional status, tips for performing daily activities) and
at 6 months (control X-ray). The sixth month is taken
as the final recovery period, after which period com-
plications are considered to occur that affect the fun-
ctional recovery. At 6 months, the functional outcome
was tested using the Constant and Murley score for fun-
ctional evaluation preoperatively and postoperatively.
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Proximal humeral fractures

Fig. 1. A 70-year-old male fell from a standing height and sustained a displaced proximal humerus
fracture. Open reduction and fixation with Philos plate. Control X ray on the 2™ postoperative day

Results

The Constant and Murley questionnaire was used as an
indicator of the impact of impairment on the level and
type of disability. The following four parameters were
evaluated:

e  Pain assessment

e Examination of shoulder joint function

e  Shoulder movement range

e  Strength measurement

According to the Constant and Murley shoulder score
[3], the average value for female patients is 50.4, while
for male patients it is 51.7 points. In the female popu-
lation of a total of 16 patients -2 had excellent results,
1 very good result, 6 good results, 7 bad results. In the
male population of a total of 12 patients -1 had exce-
llent results, 2 very good results, 2 good results, 7 bad
results. In our study, the male population on average
was restored to the maximum possible function on ave-
rage 5, 5 months after injury, while the female popula-
tion was 4.6 months after injury.

Discussion

What is the reason for the poor functional result des-
pite the seemingly correct surgical treatment and good
X-ray results?

In a study by Sudkamp, Bayer and Hepp on opera-
tively treated fractures of the proximal humerus, the
functional results of the operated limb were 70.6 plus
or minus 13.7. The percentage of complications was
40% [1]. In this study, the results were taken from a
larger group of patients. The reason for such a large
number of complications was in the incorrect surgical
technique which included the following:

e Unnecessary soft tissue trauma;

o Axillary nerve lesion;

e Inadequate treatment of the anterior capsule of the
humerus-scapular joint;
e Late and inadequate rehabilitation;

Conclusion

To ensure good functional recovery of patients with

fractures of the proximal end of the humerus treated

with deltoid approach and fixation with a locking Philos

plate, it is necessary:

e Good knowledge of the anatomical features of the
shoulder joint;

e Thorough, precise surgical technique and adhe-
rence to appropriate principles;

e Early physical therapy as a guide to proper func-
tional recovery.
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Abstract

Introduction. The incidence and prevalence of diabe-
tes mellitus (DM) has increased worldwide but also in
the Republic of Macedonia, Diabetes is a high-ranking
a cause of death, primarily as a cause of cardiovascular
death. In the United States, 42% of diabetic patients
have diabetic nephropathy, with a 20-fold increased
risk of cardiovascular mortality. Arterial rigidity is
another independent risk factor for CV death, which is
a degenerative process of remodeling the large arteries
wall. There is increased arterial rigidity in both: diabetic
patients and in patients with arterial hypertension, but
studies that address these issues do not have consisten-
cy in the results, which was our motive for this study.
Methods. This was a cross-sectional study that coma-
prised 62 patients with diabetes mellitus type 2, aged
over 38 years, followed at the University Clinic for
Nephrology for diagnosis of, or already diagnosed hy-
pertension. The control group consisted of 22 healthy
subjects who had not been diagnosed with either DM
type 2 or arterial hypertension. We examined pulse wave
velocity, and analyzed hypertension with data obtained
from 24-hour ambulatory blood pressure monitoring.
The obtained data were statistically processed.

Results. The results were displayed in tables.
Conclusion. Arterial stiffness (measured by PWV)
was higher in patients with DM compared to the
control group of healthy subjects. In our study HgAlc
had impact on PWV which can serve as a tool for
assessing CV risk and arterial rigidity.

Keywords: diabetes mellitus, arterial hypertension,
arterial rigidity, pulse wave velocity
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Ancrpakr

BoBen. MununeHnara u npeBajieHIiaTa Ha nujaberec
MEJIMTYC € 3rojieMeHa BO CBETCKH HO M BO PaMKH Ha P.
Maxkenonuja. JlujaberecoT € HA BHCOKO MECTO KaKo
HPUYMHA 32 CMPTHOCT M TOa TIpeJ] Ce Kako MPUYHHA 32
kapauoBackynapHa cMpt. Bo CAJl 42% on GoxHute
co mujaberec MMaar aujabeTmyHa Hedpomaryja, a Kaj
HUB 32 20 matu e 3rojieMeH PU3MKOT 3a KapAHOBac-
KyJlapHa cMpTHOCT. Ho Kako He3aBUCEH pU3UK (PaKTop
3a KB cMpT ce jaByBa m apTepuckara pUrHIHOCT Koja
€ JeTeHepaTUBeH MPOLEC Ha PEMOIEIUpamke Ha SUIOT
Ha ToJeMHTEe apTepHuu. 3rojieMeHa apTeprcKa PHUIHA-
HOCT UMaMe Kaj OOJIHUTE co aujadeTec M Kaj OOJHUTE
CO apTepUCKa XWIIEPTEH3Hja, HO HeMaMe KOH3HCTCH-
THOCT BO pe3yJaTHTe Ha JOCETalllHUTe CTYJUU LITO
Oellle MOTHB 3 JIa € HApaBH CTy/IHjaBa.

Mertoau. Ctyaujata € npeceyHa, aHaIU3UpaHu ce 62
naruenTu co [ujaberec MenuTyc TUM 2 Ha BO3PAcCT OJ1
Haja 38 ronuHu cneneHu Ha KnmHuka 3a Hedpomoruja
3apamy TUjarHOCTUINPAbE WITH Beke IHjarHOCTHIINPA-
Ha XumepreHsuja. Bo koHTpomHaTta rpyma Oea ucne-
JeHu 22 3paBU HCIUTAHHUIM (HEMaaT JUjarHOCTHIIN-
pan JIM Tun 2 u aprepucka xunepTeH3uja). Mcmury-
BaHa ¢ Op3WHa Ha MyJICeH OpaH, aHAIM3UpaHa € XUIep-
TEH3HWja CO MOAATOIHM 3eMeHH o]l 24 yacoBHO amOyrna-
TOPHO MOHUTOPHpPAkE HA KpBEH IpuTHCOK. CoOpaHm-
T€ TIOJATOIM CTATHCTUYKK ce 00paboTHja.

PesyaraTu. Pesynratute ce npukaxaa Bo Tabenu.
3akaydok. Aprepuckara KpyTocT u3MepeHa co PWV,
OUYEKYBaHO € IorojieMa Kaj OonHuTe kKou umaat JIM Bo
OJIHOC Ha 3/7paBara mnomyinaiyja Bo P.Makeaonuja. Bo
HalllaTa CTyAWja OIHOCOT momerly Op3uHaTa Ha Myd-
CHHOT OpaH M HUBOTO Ha TTUKO3MIMPAH XEMOTIIOOHH €
CTaTHCTHYKM 3HayaeH BO o0ere rpymu U MoXke na
HOCITYXU Kako ajarka 3a npoueHka Ha KB pusuk.

Kayunn 300poBu: amjaberec MENHTYC, apTEepHCKa
XUIIEPTEH3Mja, apTEPUCKa PHUTHUAHOCT, Op3uWHA HAa
IyJICeH OpaH.
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Diabetes and arterial stiffness

Introduction

The incidence and prevalence of diabetes mellitus (DM)
has increased in the world as in the Republic of Mace-
donia. According to data from the World Health Orga-
nization there were 422 million individuals with DM
in 2014 [1]. Prevalence increased from 4.7% in 1980
at 8.5% in 2014, and additionally it is growing. The
International Diabetes Federation (IDF) provided in-
formation that there were 185,600 people with DM in
the Republic of Macedonia in 2015, with a prevalence
of 10.3% [2]. This silent Killer was a cause of death for
1.6 million people in 2015. It is predicted that DM will
be the seventh cause of death in 2030. Life expectancy
is shortened by 10 years for diabetic patients, and 75%
of them die from macrovascular complications. DM is
a high-ranking cause of death, primarily as a cause of
cardiovascular (CV) death worldwide.

Acrterial stiffness, a degenerative process of remode-
ling large arteries wall, is another independent risk fac-
tor for CV death. There is an increased arterial stiff-
ness in patients with DM. It is not known yet whether
arterial rigidity primarily affects central or peripheral
part of the arterial tree (trunk). The pathophysiology of
increased arterial stiffness in diabetic subjects is also
unclear and not clarifyed yet.

High values of arterial rigidity predict the development
of CV diseases and death in general population and in
subjects with DM type 2 [3].

It has been proven that the increase in the number of
CV risk factors precedes the appearance of DM type 2,
[4, 5] i.e. the macrovascular changes associated with
DM type 2 are developing in the pre-diabetic phase.
And vice versa, the very appearance and presence of
micro and macrovascular complications in DM type 2
is associated with a further increase in arterial rigidity.
DM is associated with arterial stiffness not only through
arterial hypertension (HTA), but also with central obesity,
higher fasting glucose and less with dyslipidemia.
HTA is a significant social problem because every third
person has arterial hypertension. Fifty percent of dia-
betic patients have arterial hypertension [6,7]. Preva-
lence of HTA is doubled in diabetics compared to the
general population [8, 9]. It is the dominant risk factor
for increased arterial stiffness. Of particular important-
ce to prevent and delay DM complications are glyce-
mic control, metabolic control and good hypertension
regulation, because diabetic patients with hypertension
have 4 times higher risk of CV diseases than the gene-
ral population [7].

Hyperglycemia, hypertension, dyslipidemia and obesity
are risk factors for CV disease.

We can treat DM, HTA and arterial stiffness with life-
style changes, pharmacological drugs and other nonin-
vasive and invasive procedures, and thus they can be
brought under control which can contribute to a less as
possible final organ damage. Therefore, their noninva-

sive assessment is important with methods such as:
ambulatory monitoring of blood pressure (AMBP),
pulse pressure, pulse wave velocity, frequent glycemic
and occasional HgAlc monitoring.

These topics have been covered in studies but there is
not consistency in the results, which gave us the moti-
ve for our study.

The primary aim of study was to assess arterial stiff-
ness through PWV in DM type 2 patients without renal
impairment and also to assess arterial hypertension
using a 24-hour AMBP and finally to show expected
difference of arterial stiffness between DM type 2
patients and healthy subjects. Our secondary aim was
to assess the association between DM, hypertension,
gender, age, fasting glucose, lipid status on one side
with arterial stiffness in the subjects on the other side.

Material and methods

This cross sectional, observational study was conduc-
ted at the University Clinic for Nephrology from De-
cember 2017 to March 2020.

Examined population were 62 patients with DM type 2
over the age of 38 who were followed at the Univer-
sity Clinic for Nephrology for diagnosis of, or already
diagnosed hypertension. The control group consisted
of 22 healthy subjects. Exclusion criteria were: pa-
tients with DM type 1, patients with malignancies and
CKD, patients at the stage of severe infection or other
severe clinical condition and subjects with age under
38 years.

Methods

e  24-hour ambulatory monitoring of blood pressure
(AMBP) performed with 3 automatic readers (ASPEL
S.A. produced in 2007) in use at our Clinic from
January 22, 2008. We statistically processed only
a part from the data obtained from 24-hour AMBP:
average values of daily systolic blood pressure, ave-
rage values of daily diastolic blood pressure, daily
mean arterial pressure (MAP) and daily pulse pre-
ssure (PP). Furthermore, according to the previously
obtained information from the 24-hour AMBP, for
each patient it was assessed individually whether
he/she was normotensive if he/she did not receive
antihypertensive therapy or had arterial hyperten-
sion. In this way: stages of arterial hypertension
were determined and the night fall of BP was
estimated: dipper, non-dipper, reverse dipper [10].

e Carotid-femoral pulse wave velocity (PWV)=D
(meters)/Dt (seconds). PWV was determined using
ultrasound apparatus with a linear probe (Esaote
MyLab) made in Italy. It has been in use at the
University Clinic for Nephrology since 2016, and
additionally as equipment of the ultrasound device
electrocardiogram (ECG) for synchronization is
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being used. This method was described by Calabia J
in 2011, [11] and in the Republic of Macedonia
this method was used and described for the first
time by Avramoski P in 2013 [12].

e Standard laboratory tests: hematological blood
tests and biochemical analysis of serum.

e  Questionnaire (Survey) to record daily salt intake,
physical activity and smoking status of subjects.

Statistical method

The data was statistically analyzed: summarily, with a
description of the total sample as well as by groups of
patients with diabetes mellitus and control subjects.
The distribution of the continuous variables was che-
cked using the Shapiro-Wilk test to test the normal dis-
tribution by groups. Variables that deviated from the
normal distribution assumption were tested with the
nonparametric test (Mann-Whiteny U), while variables
that showed a normal distribution schedule were com-
pared using the T-test between the two groups. Then, a
correlation analysis was performed between different
variables for the status of diabetes mellitus and the pul-

se wave velocity, using Pearson’s r.
Results

Demographic and clinical characteristics are given in
Table 1.

In our study participated 84 respondents, of which 62
were with DM type 2 (group 1), and 22 were a control
group of healthy respondents (group 2).

The average age in Group 1 was 47.5+4.64 years, 32.3%
of them were men, with average BMI of 30.63+5.8 kg/m2.
In group 2, the subjects had an average age of 45.32+
4.38 years, with an average BMI of 26.49+4.17. There
were 10 (45.45%) men.

In Group 1 active smokers were 46.8%, while in group
2 - 22.73%. Most of the respondents had a moderate
salt intake, 43.54% in Group 1 and 54.54% in Group
2. Excessive salt intake of 5 grams and more during
the day had 37.09% of patients with DM type 2 and
only 18% of Group 2 with healthy subjects.

81.82% of the healthy subjects in the control group
were physically active, while in Group 1 only 29% of
the diabetics were physically active.

Table 1. Demographic and clinical characteristics

Sample, n = 84 Patients with Healthy subjects Associated
' DM type 2 (n = 62) (n=22) p-value

Age (mean, SD) 47.53 4.64 45.32 4.38 0.043
Gender, male (%) 20 32.3% 10 45.45% 0.306
Duration of DM2 in months 705 0.43 0 0.00
(mean, SD)
Oral antidiabetic drugs (%) 39 62.9% 0 0.00%
Insulin (%) 11 17.7% 0 0.00%
Combined therapy (%) 12 19.4% 0 0.00%
Glycosylated hemoglobin (%) 7.62 1.93 5.23 0.34 0.000
T. Cholesterol (mmol/l) 5.73 1.09 4.76 0.45 0.000
LDL-cholesterol (mmol/l) 3.55 1.01 2.73 0.36 0.000
Triglycerides (mmol/I) 242 1.01 1.07 0.55 0.000
Duration of HTA in months 58.26 48.42 0 0.00
(mean. SD)
Smoking status 0.076
Non-smoker (%) 31 50.0% 17 77.27%
,(00\2)5tamed (Former smoker) 2 3.20 0 0.00%
Smoker (%) 29 46.8% 5 22.73%
Physical activity-active (%) 18 29.0% 18 81.82% 0.000
BMI m/kg"2 (mean. SD) 30.63 5.81 26.49 4.17 0.005
Hemoglobin. g/L. (mean. SD) 137.53 11.06 151.27 10.83 0.000
Creatinine clearance CKD EPI 98.71 13.40 104.36 756 0.088

(mean. SD)

Part of the data obtained from the 24-hour AMBP for
two groups are shown in Table 2. Table 2 presents
mean values of carotid-femoral PWV for both groups.
The average daily systolic BP for Group 1 was 147.94

+18.55 mmHg, and the average daily diastolic BP was
91.55+10.81 mmHg. In Group 2, the average daily
systolic BP was 117.46+9.37 mmHg, while the ave-
rage daily diastolic BP was 72.65+8.61 mmHg.
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Table 2. Part of the data obtained from the 24-hour AMBP

Sample, n=84 Patients with DM2 Healthy subjects Associated
' (n=62) (n=22) p-value

Daily SBP (mmHg) (mean. SD) 147.94 18.55 117.4636 9.37 0.000
Daily DBP (mmHg) (mean. SD) 91.55 10.81 72.65 8.61 0.000
Average daily PP (mean. SD) 56.39 10.33 44.81364 2.04 0.000
Average daily MAP. (mmHg) (mean. SD) 110.31 12.99 87.6 7.96 0.000
Normotensive % 4 6.45% 22 100.00%
Controlled arterial hypertension % 16 25.8% 0 0
Dipper % 43 69.4% 16 72.73% 0.956
Non dipper % 16 25.8% 5 22.73%
Reverse dipper % 3 4.8% 1 4.55%
Augmentation pressure (mm Hg) (mean. SD) 8.44 4.35 5.86 161
Augmentation index (mean. SD) 23.79 7.87 17.41 5.10 0.002
Pulse wave velocity (m/s) (mean.SD) 8.74 1.23 5.69818 0.50 0.000
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Fig. 1. Histogram of the distribution of pulse wave velocity values in groups

PWV was higher in Group 1 with an average value of
8.74£1.23 m/s compared to healthy respondents in
Group 2 with an average value of 5.6920.5 m/s (Figure 1).
Finally, the relationship between pulse wave velocity

and glycosylated hemoglobin level showed a graphica-
lly linear positive relationship in both groups of
patients. The Pearson’s correlation coefficient was 0.697,
with an associated p-value below 0.0001 (Figure 2).
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O Control

J

Pulse wave velocity (m/s)
]

Glycosylated hemoglobin (%)

Pulse wave velocity (m/s)

Fig. 2. Scatter-plot display between measured glycosylated hemoglobin values and pulse wave velocity. The red dots are obtained
from the controls, while the blue dots show the values from the patients with diabetes mellitus.

Discussion

As expected, DM type 2 patients (Group 2) had higher
values for PWV compared to the control group (Group

2) with healthy subjects. In our study these values
were affected by the disease itself (DM), by arterial
hypertension but also by obesity. According to
SHIELD data, in a study by Green AJ et al. obese pa-
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tients who had DM and HTA had a poorer quality of
life, a higher incidence of depression, and an increased
cost of health care compared to those who had only
DM [13]. Obesity is a major pathogenic factor and is
considered to contribute to the coexistence of DM and
HTA in developed countries [14,15].

In this study women were represented with 67.7% in
Group 1 (DM type 2). It was observed that women
with DM had a higher risk of CV death than man [16].
According to a study by Chen G et al., prevalence of
men and women with DM equals after age of 64 [17].
Arterial stiffness is a process in which the elasticity of
the large arteries is lost mainly due to their remode-
ling, during which the elastic fibers are lost and repla-
ced with solid collagen 4 fibers, therefore blood ve-
ssels become rigid. The remaining elastin, which is
deformed, is the site of deposition of AGE (advanced
glycation end) products leading to endothelial dysfun-
ction. In turn, endothelial dysfunction increases smooth
muscle tone and thus increases pulse pressure (PP) and
mean arterial pressure (SAP). A result of this changes
are isolated systolic hypertension, increased PP and
PWV, rigid and deformed large arteries, reduced coro-
nary circulation, peripheral circulatory damage and
risk of cerebrovascular insult (CV1).

Possible mechanisms that contribute to increased arte-
rial stiffness are inflammation, increased oxidative stress,
[18] activation of the sympathetic nerve system [19],
etc. Also, HTA has a major impact on arterial stiffness.
Avrterial hypertension contributes to the progression of
diabetic vascular complications, which are important
factors for CV disease. Good control of BP in diabetic
patients who have HTA contributes to later occurrence
of micro and macrovascular complications [20,21],
and thus reducing the risk of CV disease and death
[22,23,24] It is being debated about the ideal systolic
and diastolic BP values for “good BP control” because
a number of studies has demonstrated that reaching
target BP values below 130/80 mmHg makes no diffe-
rence in reducing CV fatal and non-fatal outcomes
compared to target systolic BP value under 140 mmHg
except for CVI [25-30]. However, diabetic patients
have the greatest benefit when achieving systolic BP
values 130-135 mmHg and diastolic BP values from
80 to 85 mmHg, implying that an individual approach
is required for each person [31]. Despite these debates,
HTA has not yet been managed since 50% of hyper-
tensive patients do not have a good BP control.

It is already known that different types of antihyper-
tensive drugs have a different effect on arterial stiff-
ness although they have the same effect on the BP
reduction. Thus, different antihypertensive drugs have
different effect on reducing CV disease and death in
diabetic patients with hypertension.

It is established that hypertensive patients have higher
values of PP. In our study these higher PP values indi-
cated advanced changes in the artery wall of diabetic

patients, i.e. increased arterial stiffness of the aorta and
large arteries in Group 1 subjects. Namely, an in-
creased arterial stiffness in large arteries leads to a
decrease in their compliance and triggers a chain of
mechanisms and reactions that eventually lead to in-
creased load on the heart chambers and oxygen demand
by the myocardium. At the same time, the higher PP
values are a result of the reaction of the stroke volume
and the elastic characteristics of the large arteries.
Therefore, the values of systolic BP are significantly
higher than the increased diastolic BP values in pa-
tients with DM type 2, and especially in patients with
DM type 2 who have hypertension.

The analysis of PWV and glycosylated hemoglobin
(HgA1c) level showed a linear positive relationship in
both groups of patients, which would suggest that large
arteries may be seized with atherosclerotic changes
affecting the outcome. However, we did not analyze
this issue in this paper. In patients with DM type 2,
vascular complications are the cause of CV disease
and mortality. In the literature, increased arterial stiff-
ness has been presented and it appears in the early
stages of DM type 2; therefore, stricter control of glu-
cose and maintenance of the HgA;c value around 7%
is mandatory to prevent micro and macrovascular
complications [32].

Further, coexistence of DM and hypertension increases
the risk of CV disease and chronic kidney disease [22]
compared to patients who have only DM or only hy-
pertension.

Conclusion

In conclusion, our study has shown an increased arte-
rial stiffness (measured with PWV) in diabetic patients
compared to healthy subjects as expected, and HgAlc
has an impact on PWV which can be used to assess
CV risk and arterial stiffness in diabetic patients.

Conflict of interest statement. None declared.
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Abstract

SARS-CoV-2 is a novel virus of which transmission, in-
cidence and mortality rates have made it a global emer-
gency. In March 2020, the World Health Organization
(WHO) published interim guidelines recommending the
use of extracorporeal membrane oxygenation (ECMO) in
Acute respiratory distress syndrom (ARDS) patients
unresponsive to mainstream therapies, in order to main-
tain cardiorespiratory function [1], ECMO is currently a
widely accepted support measure for selected patients
with a life-threatening respiratory failure that does not
respond to maximal support care with mechanical
ventilation [2].

Here we report the first case using extracorporeal
membrane oxygenation of a COVID-19 patient in
Skopje, North Macedonia.

Keywords: extracorporeal membrane oxygenation,
respiratory failure, ECMO, COVID-19, ARDS,
COVID 19-pneumonia

Arncrpakr

SARS-CoV-2 ¢ HOB BHpYC, UMM CTalKa Ha MPEHOC,
WHIMJCHIIA H CMPTHOCT IIPETCTaByBaaT riio0aiHa HT-
HocT. Bo mapt 2020 ronuna, CBeTckara 31paBCcTBEHA
opranmzanyja (C30) o0jaBu MPUBPEMEHH YIAaTCTBA KOH
TIperiopadyBaaT yrorpeda Ha eKCTpaKopIiopajHaTa MeM-
OpaHncka okcurenanyja (EKMO) kaj manueHTs co aky-
TeH pecniupatoper auctpec cunapoM (ARDS) kou He
pearupaar Ha OpIMHHpaHATA Tepalmja, ce co Lel 1a ce
OZpKH KapauopecnuparopHara gpyrkimja. [1], EKMO
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BO MOMCHTOB € HIMPOKO an/I(baTeHa MCTOJa 3a IOoA-

JpIIKa Ha OJIPEJICHH MallMeHTH KOM UMaaT KMBOTO3ar-
po3yBauka peclHupaTopHa WHCY(DHUIMCHIIMja Koja He
pearnpa Ha MaKCHUMaJlHa IIOJUIPIIKA CO MEXaHHYKa
BeHTHIAIH]a [2].

Tyka ro mpHjaByBamMe NMPBHOT CIIy4aj HA TMAIUEHT CO
COVID-19 koj Gertie nocraBeH Ha KCTPaKOpIIOpaiHa MeM-
Opancka okcureHanmja Bo Ckorje, CeBepna MakenoHuja.

Kayuynn 360poBu: ExcrtpakopriopanHa meMOpaHCKa
OKCHUTr'eHaluja, pecrupaTopHa uacyuipeniuja, ECMO,
COVID-19, ARDS, COVID 19-naeBMoHHja

Introduction

Coronaviruses are a family of viruses that can cause
illnesses such as the common cold, severe acute respi-
ratory syndrome (SARS) and Middle East respiratory
syndrome (MERS) [3]. Coronaviruses were named
from the way they looked under a microscope. The virus
consists of a core of genetic material surrounded by
an envelope with protein spikes. Coronavirus disease
2019 (COVID-19) is defined as illness caused by a
novel coronavirus, now called severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), which was si-
milar to SARS and was being characterized primarily by
fever and respiratory symptoms [7]. The virus was first
identified amid an outbreak of respiratory illness cases
in Wuhan City, Hubei Province, China [1]. It rapidly
spread, resulting in an epidemic throughout China, follo-
wed by a global pandemic. Currently, there is no effec-
tive cure for COVID-19, and supportive care remains
the cornerstone of management [3].

COVID-19 is a multi-system disease with the respira-
tory system being the most commonly involved. In most
patients, the illness produces mild to moderate symp-
toms but approximately 10% progress to severe pneumo-
nia, about 1% of patients experience progression that can
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quickly progress to profound hypoxemia and/or ARDS
[6] Given previous experience, extracorporeal membrane
oxygenation (ECMOQ) has been proven to be an effecti-
ve therapy in the treatment of respiratory failure or acute
respiratory distress syndrome (ARDS) [3].

Case presentation

A 45-year-old male with no past medical history pre-
sented to the emergency department (ED) of our hos-
pital with worsening shortness of breath for a few days
on August 10, 2020. After admission, throat swab of the
patient was harvested and tested positive for SARS-
CoV-2 nucleic acid by the fluorescence quantitative
RT-PCR. He denied any other symptoms including fe-
ver, dry cough and tiredness. On examination, he was
tachycardic, anxious, and lung sounds were notable for
crackles. The SpO2 (oxygen saturation) of the patient
was 90-94%. Other vital signs were a blood pressure
of 140/85 mmHg, heart rate of 100/min and tempera-
ture of 37.5°C. Initial laboratory tests were significant
for C-reactive protein of 3.30 mg/dL, Urea 9.7 mmol/L,
ALT 214 U/L, LDH 388 U/L, GGT 451 U/L, white blood
cells of 19.01x109/L without lymphopenia, blood glu-
cose of 8.45 mmol/L, procalcitonin of 0.02 ng/ml, fib-
rinogen 6,83 g/L and ferritin of 1599.8 ng/ml. His ini-
tial CT chest scan showed diffuse bilateral ground-glass
pulmonary consolidations. Immediately after admission,
the patient was given oxygen inhalation by a facial mask.
The patient’s condition became worse. The monitored
oxygen saturation decreased to 90% (oxygen inhala-
tion 4 L/min). Blood gas analysis: PO2 58 mmHg, PCO2
39 mmHg, FIO2 41%. Favipiravir, Flucosansole, Acetyl-
cysteine, Vit D3 drugs were administered orally, while
Meropenem, Azithromycin, Ascorbic acid, Diazepam,
Furosemid, Gastrazol, HEPA MERZ (I ornithine, |
aspartate) and methylprednisolone were given by an
intravenous injection and infusion.

On August 14, 2020, the disease deteriorated; he had
myalgia, body temperature was 37.6C, shortness of
breath and chest pain. The monitored oxygen saturation
decreased to 85% (oxygen inhalation 8 L/min). Laborato-
ry tests were significant for C-reactive protein of 8.22
mg/dL, Urea 9.9 mmol/L, ALT 214 U/L, LDH 388 U/L,
GGT 451 U/L, white blood cells of 17.69x1079/L, LYM
0.75x10M9/L, LYM% 4.2%, ANC 16.44x10"9/L, NEU%
93%, RBC 3.61x10"12/L, HGB 105 g/L, blood gluco-
se of 8.18 mmol/L, procalcitonin of 0.02 ng/ml, D-
dimer 10.18 ug F.E.U./ml and Ferritin of 1312 ng/ml,
IL-6 85 pg/ml.

On August 15, 2020, the patient’s blood oxygen satu-
ration declined again to 78% and mechanical ventila-
tion was immediately performed by orotracheal intu-
bation. The patient was provided the standard ARDS
treatment with lung-protective ventilation, pronation,
neuromuscular blockade with rocuronium, suxametho-
nium and inhaled epoprostenol. His initial ventilator

settings were pressure-regulated volume control mode
of ventilation with a tidal volume (V;) of 360 mL (6
mL/kg of ideal body weight), respiratory rate (RR) of
24 breaths per minute, and positive end-expiratory
pressure (PEEP) of 14 cm H,O. He was sedated with mor-
phine, fentanyl, and propofol continuous intravenous
infusions. Dopamine was used to treat hypotension and
low cardiac output. Tocilizumab, Linazolid, Azithromycin,
Fluconasole, Human albumin, Octagam 10% (immu-
noglobulin), Kabiven peripheral, Heparin 25000/5ml,
Ascorbic acid, Furosemid, Gastrazol, HEPA MERZ (I
ornithine, | aspartate) and methylprednisolone were
given by an intravenous injection and infusion.

On August 22, 2020 his chest computed tomography
scan revealed extensive multifocal ground-glass opacities
bilaterally. Examination of blood routine revealed WBC
26.29.1x10M9/L, LYM 3.09 x10M9/L; ANC 21.83 x10M9/L,
NEU 81.8%, HGB 105 g¢/L, blood glucose of 11.52
mmol/L, procalcitonin of 0.02 ng/ml, D-dimer 0.75 ug
F.E.U./ml. Due to the refractory hypoxemia despite
maximal conventional medical management for ARDS,
the patient was considered for ECMO by a multidisci-
plinary team consisting of experts from Anesthesiolo-
gy and Intensive Care, Cardiac Surgery, Cardiology,
and Infectious Diseases. Transthoracic echocardiogram
revealed normal biventricular function with no valvu-
lar abnormalities.

On day 12 of hospitalization 22.08.2020 (approximate-
ly day 13-14 of the disease process), he was initiated
on VV ECMO. Bifemoral cannulation was performed
with ultrasound guidance at the bedside in the patient’s
room. During ECMO treatment, the patient also re-
ceived deep sedation treatment. At the same time, anti-
coagulant heparin sodium during ECMO operation pum-
ped continuously. Coagulation function was reviewed
every 3 hours, and partial thromboplastin time (APTT)
was maintained for 50-60 seconds. The patient had
complications with unstable circulatory function in the
early stage, while norepinephrine saline was pumped
to maintain systolic pressure between 100-120 mmHg.
Norepinephrine gradually decreased until stopped du-
ring ECMO treatment. Blood gas analysis was perfor-
med every 4 hours, ECMO rotation speed was regulated
according to the patient’s blood oxygen saturation and
blood pressure level, blood flow was controlled to
about 3.0-4.5 L/min, and PCO2 was maintained at
about 40 mmHg and SPO2 at about 95%. ECMO oxy-
gen concentration was given to 80% in the early stage
and gradually decreased to 40% during the treatment.
During ECMO treatment, the patient also continuously
underwent pressure-controlled ventilation and his blood
oxygen saturation was significantly improved. On day
20 of hospitalization he was successfully decannulated
at the bedside, and VV ECMO was removed, and ex-
tubated on day 21 of hospitalization. His discharge chest
computed tomography scan revealed still multifocal
ground-glass opacities bilaterally.
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Fig. 1. 10.08.2020 CT scan of the chest showing bilateral
ground glass opacities

Fig. 3. 01.09.2020 Discharge CT scan of the chest, revealed still
multifocal ground-glass opacities bilaterally

Discussion

The present report is the first case of COVID-19 su-
ccessfully treated by ECMO in North Macedonia.

Most patients with COVID-19 have mild symptoms
and can be cured. However, some can progress to se-
vere illness, and patients can develop dyspnea and hy-
poxemia about one week after the onset of the disease.
Severe patients can rapidly develop acute respiratory
distress syndrome (ARDS), and subsequently multiple
organ failures or even death [4]. The health status and
virus susceptibility of a patient are important factors
that need to be considered in order to establish a prog-

nosis of the disease. Elderly individuals, patients with
cardiovascular diseases and those with chronic under-
lying diseases have poor prognosis. Patients surviving
critical illness often have disability that might require
prolonged hospital stay or rehabilitation [2].

In this case, the authors chose to give ECMO support
treatment at an early stage when oxygenation fell to
about 78%.

Early ECMO support treatment for critically ill pa-
tients may help patients survive the most severe lung
lesions and up-regulate the success rate of treatment
[6]. For ECMO type, the authors chose VV-ECMO
since the patient only had pulmonary failure but no
basic cardiac diseases. The EF value of the heart measu-
red by bedside B-ultrasound was about 67%. The authors
monitored coagulation function, blood gas and made
chest x-ray film regularly to prevent complications du-
ring ECMO treatment.

Finally, national and institutional protocols must be
provided to guide physician decisions regarding re-
source allocation and patient selection for ECMO for
critically ill patients with COVID-19.

Conclusion

Based on this successful experience, we recommend
ECMO treatment for severe COVID-19 patients.

Conflict of interest statement. None declared.
References

1. World Health Organization (WHO). Coronavirus disease
(COVID-19) outbreak (https://www.who. int). 2020.

2. Brodie D, Bacchetta M. Extracorporeal membrane
oxygenation for ARDS in adults. N Engl J Med 2011; 365:
1905-1914. Awvailable from: https://www.ncbi.nlm.nih.gov/
pubmed/22087681. Cited 21 Apr 2020. [PubMed].

3. Infection prevention and control and preparedness for
COVID-19 in healthcare settings-second update [Internet].
Auvailable from: https://www.ecdc.europa.eu/en/ publications
-data/infection-prevention-and-control-and-preparedness-
covid-19-healthcare-settings. Cited 21 Apr 2020.

4.  Extracorporeal Life Support Organization (ELSO) report
in 2018. Available from: https://www.elso.org/

5. Schilcher G, Eisner F, Hackl G, et al. Candida infection of
membrane oxygenator during ECMO therapy. J Infect
2019; 78(1): 75-86. [PubMed] [Google Scholar].

6. Ronco C, Navalesi P, Vincent JL. Coronavirus epidemic:
Preparing for extracorporeal organ support in intensive
care. Lancet Respir Med 2020; 8(3): 240-241. [PMC free
article] [PubMed] [Google Scholar].

7. Henry BM, Lippi G.Poor survival with extracorporeal
membrane oxygenation in acute respiratory distress syndrome
(ARDS) due to coronavirus disease 2019 (COVID-19):
pooled analysis of early reports. J Crit Care 2020; 58: 27-
28. doi:10.1016/j.jcrc.2020.03.011 [PMC free article] [PubMed)]
[CrossRef] [Google Scholar].



Mak Meo Ilpezaeo 2021; 75(2): 89-92

Case report
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Abstract

Introduction. Achondroplasia is the most common
non-lethal skeletal dysplasia and the main cause for
dwarfism in humans.

Case presentation. A 27-year-old pregnant woman
came into our hospital in the third trimester of preg-
nancy with a medical report of short fetal limbs (<5
percentile). Our US exam revealed rhizomelic shorte-
ning of the limbs, with frontal bossing, depressed nasal
bridge and a trident hand. These findings were highly-
suggestive for achondroplasia which was confirmed by
DNA testing for FGFR3 mutation after a well-adap-
ting male baby was born.

Conclusion. Achondroplasia displays US features that
raise a suspicion for the disease prenatally.

Keywords: achondroplasia, shortening of the limbs,
frontal bossing, trident hand, FGFR3 mutation

Arncrpaxkr

BoBen. Axonnporuiazuja ¢ Hajyectata GopMa Ha Cke-
JICTHA JUCIUIa3Mja ¥ OCHOBHA MPUYMHA 34 IIyIIECT pacT
Kaj JIyreTo.

IIpuxa3 Ha cayyaj. 27 roguinHa OpeMeHa *KeHa BO
TPET TpUMECTap O] OpeMeHOCTa J10j/Ie BO Haliara 00J-
HHIIA CO MCAMIIMHCKUA HAOJ 3a KPaTKU (ETaTHU CK-
ctpemutetu (<5 mepueHtwia). Hammor Y3 mpernen
YTBPAH TOCTOCHC Ha PU3OMENNYCH TUI HA CKpaTyBa-
€ Ha CKCTPEMUTETUTE, HCIIAKHATOCT Ha YSITHUOT Mpe-
JIeTl, aIUIaTHpamke Ha KOPSHOT Ha HOCHATA MHPAMUIA U
,»Tpo3aba“ mranka. OBue Y3 Haoau moOyamja cepros-
HO COMHEBambe 3a MOCTOCHE Ha (heTaiHa axOHAPOIUIa-
3Wja, WTO (IO parameTo Ha BUTATHO Mamko Oebde) Oe-
me 1 notBpaenHo co JIHK ananmza va FGFR 3 renor.
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3akay4ok. AXOHIpOIUTa3HjaTa MpojaByBa Y3 Kapak-
TEPUCTHKU KO, YIITE BO NPEHATAIHUOT Mepuo, Oyaar
COMHEX 32 IOCTOCHE Ha OoJecTa.

Kiayynu 300poBH: aXxoHApOIUIa3Hja, CKpaTyBame Ha
EKCTPEMHTETHTE, YETHO MCTIAKHYBakE, TPO3ada JUIaHKa,
FGFR 3 myranuja.

Introduction

Achondroplasia is the most common and the best
known non-lethal skeletal dysplasia [1]. The prevalence
of the disease differs between the regions from 1 per
10 000 to 1 per 30,000 births [1,2]. The systematic re-
view in 2020 found worldwide prevalence of 4.6 cases
per 100,000 births [3] giving around 250,000 affected
persons worldwide [4]. In our hospital, reviewed data
from the past 10 years (2011-2020), revealed only 2
cases of suspected skeletal chondrodysplasias at birth
(of which only one was DNA confirmed as a real
achondroplasia) among 34,578 deliveries.
Achondroplasia is a genetic disorder caused by fibro-
blast growth factor receptor 3 gene (FGFR 3) mutation
[5-7] which displays autosomal dominant inheritance
pattern. The vast majority of the mutations are “de
novo” paternal point mutations [8,9], and only 20% are
mutations inherited from an already affected parent.
This has implications in terms of genetic counseling
the couple. It is important to emphasize to the couple
that the recurrence rate in case of “de novo” mutation
is very low-less than 1% [10]. On the other hand, with
one affected parent, there is a 50% chance for transfe-
rring the disease to the offspring [11].

There are two types of achondroplasia. The homozygote
type is clinically insignificant, because it is lethal in
utero or during early infancy as a result of severe pul-
monal hypoplasia [12]. The heterozygote type, contra-
riwise, despite obvious phenotypical appearance has
near normal life expectancy. Some studies, however,
dispute this claim, arguing that the life expectancy is
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up to 10 years shorter [13] primarily due to cardiovas-
cular implications.

The main clinical feature in heterozygous achondro-
plasia (FGFR3 mutation prevents converting cartilage
to bone) is dwarfism due to rhizomelic shortening of the
limbs [11,14]. Intelligence is not affected. Deviation
from the normal growth pattern of the fetal limbs starts
after the 22th week of pregnancy and it aggravates
over time [15,16]. In addition to the limb shortening,
the fetal skeleton displays (in various proportion) some
other signs, such as: frontal bossing, depressed nasal
bridge, collar-hoop sign, trident hand, macrocephaly
etc. [15,17,18]. These US findings can raise a suspicion
for the disease and facilitate prenatal diagnosis by con-
ducting invasive or non-invasive DNA testing. Having
a diagnosis before the birth is of great importance: it
gives the parents an opportunity to decide whether to
continue or to terminate the pregnancy and allows the
obstetrician to manage the perinatal period adequately.

Case presentation

A 27-year-old G2P1 woman was referred to our hospi-
tal after US finding of long bones shortening. Her first
pregnancy went well and she delivered, 2 years ago, a
healthy male baby weighing 3230 g and 51 cm tall.
The patient denied a history of a short stature among
hers, or her partner’s family members. The patient’s me-
dical history, as well as paternal age were uneventful
too. Regarding the obstetrical history, the US exam at
13th and 20th week showed normal fetal growth pa-
ttern. A deviation in terms of limbs shortening was first
noticed at 34 gestational week, which was the woman’s
first US examination after the second trimester anomaly
scan. The deviation was remarkable (<5 percentile).

Fig 1. Long bones shortening

The patient came into our hospital in 36+ 1/7 week of
gestation. Our US examination showed the following:
- All of the long bones measures were below 5 per-

centile. Proximal limb expressed more severe shorte-

ning on its upper portion, i.e., rhizomelic type of
shortening (humerus adequate for 26+week while
radius and ulna for 30+ week). The distal limb was
equally affected (all three bones had measures
adequate for 26+ week of gestation) (Figure 1).

coolar hoop

Fig 2. “Collar-hoop” sign

Besides shortening, the femur also displayed “collar-
hoop” sign. We measured the femoral proximal
diaphysis-metaphysis angle of 149° (Figure 2).

Fig 3. Tri-dent hand

The hands and the fingers didn’t appear signifi-
cantly smaller. However, the presence of a trident
hand was notified (Figure 3).

The fetal head was bigger than average regarding
the gestational age (BPD and HC above 90
percentile), but still the head did not reach criteria
for macrocephaly (BDP and HC <95 percentile).
The fetal profile displayed depressed nasal bridge
and frontal bossing above (Figure 4).
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Fig. 4. Depressed nasal bridge with frontal bossing

- Abdominal circumference was within the normal
range, but the fetal chest compared to the abdo-
men on sagittal plane appeared narrow (Figure 5).

Abdomen!

Fig 5. TC/AC discrepancy

- Polyhydramnios was also present. AFl equaled
170 mm, which was above 95 percentile regarding
the gestational age.

- Uterine blood flow was uncompromised (mean Pl
0.8).

Based on US findings, a suspicion for fetal achondro-
plasia was made. Proceeding to prenatal testing was
offered to the patient. She declined the procedure. A
regular antenatal care was carried out until spontaneous
onset of labor occurred.

At 40+1/7 week of gestation, the woman gave sponta-
neous vaginal birth to a male baby weighing 2970 ¢
and 47 cm tall. The initial inspection revealed correla-
tion between our US findings and phenotypical appearan-
ce of the newborn. The baby had prominent forehead
and flattened nasal bridge (Figure 6). His limbs were
smaller than normal with obvious rhizomelic shorte-

ning of proximal one, thorax was a bit narrower than
expected (circumference of 310 mm), which was em-
phasized by the baby’s frog belly (Figure 7). The trident
hand was present (Figure 8).

Fig 6. Flattened nasal bridge with prominent forehead

Fig.7. Rhizomelic limb shortening, narrowed thorax and frog bely

The blood samples were collected from the baby, the
mother and the father and were sent to our National Re-
search Center for Genetic Engineering and Biotechnology
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Fig 8. Tri-dent hand

(Macedonian Academy of Sciences and Arts) for mole-
cular diagnosis. The analysis of newborn’s DNA con-
firmed a mutation on FGFR3 gene in heterozygote ma-
nner with a pathological variant in exon 9 ¢.1138G>A,
while the mother and the father had normal alleles for
FGFR3 gene.

Discussion

Bone shortening in our case was notified in the third
trimester of pregnancy which is typical for achondropla-
sia [18]. Unlike FGR, which also shows a deviation
from the normal growth pattern in the third trimester,
here the abdominal circumference and the uterine artery
Doppler were within normal range, and oligohydramnios
was not present. Moreover, we observed a moderate poly-
hydramnios which can be seen in 50% of achondropla-
sia cases [17]. Apart from the shortening, we revealed
a “collar-hoop” sign on the femur which pretends to be
one of the most prominent features of this entity [17].
The fetal head presented relative macrocephaly with
depressed nasal bridge and prominent forehead, which
are among the features of thanatophoric dysplasia, too
[18]. However, unlike the later one, the fetal chest wasn’t
severely narrowed, and the long bones shortening wasn’t
brutal as it starts much latter in the pregnancy. Shor-
tening of the ribs wasn’t detected, too [18]. Trident hand,
almost a pathognomonic sign for a skeletal dysplasia,
was also observed.

DNA analysis of the newborn confirmed our suspicion,
and showed the most frequent c1138G>A mutation on
FGFR3 gene which is, along with ¢.1138G>C mutation,
responsible for achondroplasia in 98% of the cases [9].
Lack of the parents’ FGFR3-gene mutation, classified
this case as “de novo” mutation in line with findings
that 4/5 of achondroplasia cases are sporadic ones [9].

Conclusion

Achondroplasia expresses some features that can be
detected by US examination in the late fetal period and
accurately raises a physician’s suspicion to the disease
prenatally.

Conflict of interest statement. None declared.
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Case report

COLLAPSING GLOMERULOPATHY-RARE VARIANT OF FOCAL SEGMENTAL

GLOMERULOSCLEROSIS-CASE REPORT
Kratok naslov: COLLAPSING GLOMERULOPATHY

KOJIAIICHA T'VIOMEPYJIOITATUJA-PETKA BAPUJAHTA HA ®OKAJTHOCET'MEHTHA
TIOMEPYJIOCKIIEPO3A- [TIPUKA3 HA CJIYYAJ
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Abstract

Focal segmental glomerulosclerosis (FSGS) is classi-
fied into five variants, with the collapsing variant being
the most rare one. However, the number of idiopathic
cases is increasing and the presentation becoming mo-
re routine.

We report the case of a 77-year-old female patient, with
nephrotic syndrome and histopathologic features of glo-
merular capillary collapse. She presented with chronic
renal failure with serum creatinine-126...154...174 umol/L.
Nephrotic syndrome with feet and ankles edema, prog-
ressively extended, at first failed to respond to diuretic
therapy. The level of total serum protein fraction was
54g/l, albumin-29...24...28g/L. Urinalysis demonstrated
proteinuria 7.8 g/l... 6.15g/L and 12.3 g/24 h. Presen-
ce of 25-30 erythrocytes and 2-3 leukocytes in urine
sediment was also noticed. Renal biopsy was perfor-
med to determinate the presence of glomerular disease.
The histopathological analysis showed fibrously thicke-
ned Bowman’s membrane, with discretely thickened glo-
merular basal membrane and collapsed vascular lumen
on TEM analysis. The treatment of the patient included
corticosteroids, angiotensin-converting enzyme inhibitor
and lipid lowering agents, which resulted in lowering
of the proteinuria, followed by withdrawal of the edema.

Keywords: focal segmental glomerulosclerosis (FSGS),
genetic, renal biopsy, capillary collaps

ArncTpaxkr

doKaTHO cerMeHTHATa TIIOMEPYJIOCKIIepo3a € Kiachpu-
[MpaHa BO 5 BapHjaHTH, O] KOW KOJIalICHATa BapHjaHTa
e HajpeTka. Kako u na e, OpojoT Ha UIHUOMATCKH CITy4au
pacTe W Ipe3eHTallMjaTa CTaHyBa ce MoYecTa.
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ITpukaxxyBaMe manpieHTKa Ha 77 TOAMIIHA BO3PacT CO
HE(POTCKH CHHAPOM M XHCTOIMATOJOIIKKA HAOd 3a
KOJIAIICHA IJIoMepyJionaryja. Taa mpojaBd XpOHHYHA
OyOpexHa HMHCY(DHIMEHIIM]ja CO KPEaTHHUH BO CEPyM
126...154...174 muxpomon/n. HedpoTckuor cunapom
CO eJIeMH Ha cTomajiaTa W TIIYXKIOBUTE, KOM Iporpe-
CHUBHO C€ 3rojieMyBaaTr, BO IIOYETOKOT Oea 0e3 edekT
OJI Tepamnujara co AnypeTuir. HUBOTO Ha BKYITHU TIpO-
TenHu Oeire 54 /i, anOymunu 29...24...28 r/in1. Ananu-
3aTa Ha ypHHA IOKaXka ImpoTrennypuja 7,8 r/1...6,15 r/n
u 12,3 r/24 gaca. 3a0enexano Oelre IpPHCYCTBO Ha 25-
30 epurpoIMTH U 2-3 JICYKOIIUTH BO YPUHAPHHUOT CEIU-
MEHT HCTO Taka. PeHajHa Ouoricuja Oelie HarpaBeHa
3a Jia ce JeTePMUHHUPA TIIOMEPYJIApHOTO 3a00JyBambe.
XucTOnaTo I0MIKaTa aHaIn3a MoKaka (GuOpPO3HO 3ajie-
Oeirena bomaHoBa MemOpaHa, CO JUCKPETHO 3aaebe-
JieHa TJIoMepyJiapHa 0a3ailHa MeMOpaHa W KoJlabupaH
BackynapeH JiymeH Ha TEM ananuza. TpetMaHOT Ha ma-
[MEHTKATa BKITyJdyBaIlle KOPTHKOCTEPOHIH, HHXHOUTOPH
Ha aHTHOTCH3WH KOHBEPTHPAUYKU CH3UM, XHIIOJIUIICMH-
1. YCIEIIHO JICKYBambeTo Oelle MpaTeHo co Hamamy-
Bam¢ Ha MPOTEHHYPHUjaTa U MOBJICKYBabe HA CIEMUTE.

Kiyunu 300poBu: (oKaIHOCETMEHTHA TJIOMEPYITOCKIIe-
po3a, TeHeTHKa, peHalHa OHoTIcHja, KaluiiapeH KoJarc

Introduction

Focal segmental glomerulosclerosis (FSGS) is defined
as an increase in the mesangial matrix in some glome-
ruli with obliteration of capillary lumens, sclerosis, hyali-
nosis, foam cells, and adhesions to the Bowman’s capsule.
Collapsing glomerulopathy is a morphologic variant of
focal segmental glomerulosclerosis (FSGS) characteri-
zed by segmental and global collapse of the glomeru-
lar capillaries, marked hypertrophy and hyperplasia of
podocytes, and severe tubulointerstitial disease. The
cause of this disorder is unknown [1-3].

Depending on the cause, it could be classified as:
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e  Primary, when no underlying cause is found; usually
presents as nephrotic syndrome

e  Secondary, when an underlying cause is identified;
usually presents with kidney failure and proteinuria.
This is actually a heterogeneous group including
numerous causes: toxins and drugs such as heroin
and pamidronate, familial forms, secondary to neph-
ron loss and hyperfiltration, such as chronic pyelo-
nephritis and reflux, morbid obesity, diabetes mellitus.

There are also many other classification schemes.

Pathological variants

Five variants of focal segmental glomerulosclerosis
may be distinguished by the pathological findings seen
on renal biopsy:

1. Collapsing variant

2. Glomerular tip lesion variant

3. Cellular variant

4. Perihilar variant

5. Not otherwise specified (NOS) variant.
Recognition of these variants may have prognostic value in
individuals with primary focal segmental glomeruloscle-
rosis (i.e., where no underlying cause is identified) [4,5].
It is proposed that collapsing glomerulopathy is a dis-
tinct entity characterized by massive proteinuria, rela-
tively rapidly progressive renal insufficiency, and dis-
tinctive pathological findings. The data suggest that
collapsing glomerulopathy is clinically, pathologically,
and epidemiologically different from noncollapsing
FSGS [6,7]. Although collapsing glomerulopathy resem-
bles HIV-nephropathy both pathologically and clinica-
Ily, it differs clinically by having no evidence for asso-
ciated HIV infection and other viruses, and differs
pathologically by lacking endothelial tubuloreticular
inclusions. Collapsing glomerulopathy may occur in
an idiopathic (primary) form and in association with a
wide spectrum of infectious and inflammatory condi-
tions and medications [8-10].

Case report

We report the case of a 77-year-old female patient,
with nephrotic syndrome and histopathologic features
of glomerular capillary collapse. She was admitted to
our Department with present edema and incipient chronic
renal failure. The medical history showed arterial hy-
pertension, 2 years ago, without clinical symptomatolo-
gy. The follow-up presented chronic renal failure with
serum creatinine -126...154...174 pumol/L. Nephrotic
syndrome with feet and ankles edema, progressively
extended, at first failed to respond to diuretic therapy.
The level of total serum protein fraction was 54 g/l, al-
bumin -29...24...28g/L. Urinalysis demonstrated pro-
teinuria 7.8 g/l... 6.15g/L and 12.3 g/24 h. Presence of
25-30 erythrocytes and 2-3 leukocytes in urine sediment

was also noticed. Renal biopsy was performed to de-
terminate the presence of glomerular disease.

Fig. 1. HE 400 x Nikon 80: Glomerulus with collapsed
glomerular basement membrane and synechial between
Bowman’s parietal and visceral epithelium

Collapsing glomerulopathy and FSGS biopsy speci-
mens were evaluated by light microscopy using stan-
dard paraffin section techniques. The pathological cha-
racteristic for a diagnosis of collapsing glomerulopa-
thy was the presence of focal, segmental or global glo-
merular capillary collapse (Figure 1). Glomeruli were
with enlarged volume, discrete fibrously thickened glo-
merular basal membrane, because of the mesangial cell
proliferation. Protein resorption in tubular epithelium
with acute dilatation were seen. The vessels were with
lightly hypertensive changes. This lesion was characte-
rized by collapse and wrinkling of glomerular basement
membranes, obliteration of capillary lumens, disappearan-

Fig. 2. TEM analysis: collapsed glomerular basement membrane
with cloudy subendothelial deposits-there is segmental fussion
of the podocytes
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ce of endothelial and mesangial cells, and hypertrophy
and hyperplasia of adjacent visceral epithelial cells.
Under electron microscopy Bowman’s membrane was
fibrously thickened and ischemic, with proliferative pa-
rietal epithelium. GBM was thickened with deposition
of basal membrane material (Figure 2). Mesangial matrix
was with an enlarged number of mesangial cells. Renal
biopsy finding suggested collapsing glomerulopathy,
with probably idiopathic or genetic disorders.

The treatment of the patient included corticosteroids,
angiotensin-converting enzyme inhibitor and lipid lo-
wering agents, which resulted in lowering the proteinu-
ria, followed by withdrawal of the edema.

Discussion

Collapsing glomerulopathy is a distinct entity charac-
terized by massive proteinuria, relatively rapidly prog-
ressive renal insufficiency, and distinctive pathological
findings. The data suggest that collapsing glomerulo-
pathy is clinically, pathologically, and epidemiologi-
cally different from noncollapsing FSGS. In fact, se-
condary collapsing glomerulopathy is a heterogeneous
group including numerous causes: toxins and drugs such
as heroin and pamidronate, familial forms, vasculitis
[9-11], Lupus erithematosus, secondary to nephron
loss and hyperfiltration, such as chronic pyelonephritis
and reflux, morbid obesity, diabetes mellitus.

Focal segmental glomerulosclerosis may also develop
acquired loss of nephrons from reflux nephropathy.
Proteinuria is nonselective in most cases and may be
in subnephrotic range (nephritic range <3.0g/24hr) or
in nephritic range.

Genetic causes

The first gene involved with this disorder is ACTN4,
which encodes alpha-actinin 4. This protein crosslinks
bundles of actin filaments and is present in the podocytes.
Mutations in this protein associated with FSGS result
in increased affinity for actin binding, formation of in-
tracellular aggregates, and decreased protein half-life.
A second gene associated with FSGS is TRPC6, which
encodes member of the canonical family of TRP cha-
nnels. This family of ion channels conduct cations in a
largely non-selective manner. As with ACTN4, TRPC6
is expressed in podocytes [11].

Another gene that may be involved in hereditary forms
of FSGSis the gene known as CD2A (CD2 associated
protein) or CMS (Cas binding protein with multiple
SH3 domains). The protein expressed by this gene is
expressed in podocytes [11].

Another gene associated with FSGS is INF2, which
encodes a member of the formin family of actin-regu-
lating proteins [12,13].

Mutations in the NPHS2 gene, which encodes for the
protein called podocin, can cause focal segmental glome-
rulosclerosis [14-16]. This is a recessive form of FSGS.
NPHS-mediated FSGS is resistant to treatment with
steroids.

Treatment of FSGS

In our presented case,treatment of FSGS included
symptomatic and immunosuppressive therapy.
The objective of the symptomatic treatment is to treat
the imbalances brought about by the illness: edema, hy-
poalbuminemia, hyperlipemia, hypercoagulability and
infectious complications. There are a number of reco-
mmendations such as: rest, medical nutrition therapy,
medication (especially loop diuretics, such as furose-
mide). Hypoalbuminemia is treated using the medical
nutrition therapy described as a treatment for edema. It
includes a moderate intake of foods rich in animal
proteins. For hyperlipidemia lipid lowering agents are
used. Thrombophilia also must be controlled with anti-
coagulant therapy.
For infectious complications an appropriate course
of antibacterial drugs can be taken according to the
infectious agent. Blood pressure control includes ACE
inhibitors as a drug of choice. Independent of their
blood pressure lowering effect, they have been shown
to decrease protein loss.

The treatment of kidney damage may reverse or delay

the progression of the disease. Kidney damage is

treated by prescribing drugs; in our practice, we use
corticosteroids and immunosuppressors [17-19]. Predni-
sone is usually prescribed at a dose of 60 mg/m’ of

body surface area/day during the first treatment for 4-8

weeks. After this period, the dose is reduced to 40

mg/m? for the next 4 weeks. People suffering a relapse

or children are treated with prednisolone 2 mg/kg/day
till urine becomes negative for protein.

We used methylprednisolone as a pulse therapy 500

mg/day, for 3 days and then continuing with therapy

per os, 0.5 mg/kg/day for 4 weeks. Frequent relapses
are treated with cyclophosphamide or ciclosporin. Patients
can respond to prednisone in a number of different ways:

- Patients with corticosteroid sensitive or early ste-
roid-responder: the subject responds to the corti-
costeroids in the first 8 weeks of treatment. This is
demonstrated by a strong diuresis and the dis-
appearance of edemas, and also by a negative test
for proteinuria in three urine samples taken during
the night.

- Patients with corticosteroid resistant or late steroid-
responder: the proteinuria persists after the 8-week
treatment. The lack of response is indicative of the
seriousness of the glomerular damage, which could
develop into chronic kidney failure.



Ristovska V. et al.

96

- Patients with corticosteroid intolerance: complica-
tions such as hypertension appear, and they gain a
lot of weight and can develop aseptic or avascular
necrosis of the hip or knee, cataracts and thrombotic
phenomena and/or embolisms.

- Patients with corticosteroid dependent: proteinuria
appears when the dose of corticosteroid is dec-
reased or there is a relapse in the first two weeks
after completed treatment.

Immunosuppressors (cyclophosphamide, ciclisporin) by
protocol: only indicated in recurring nephrotic syndrome
in corticosteroid-dependent or intolerant people [19-
21]. In the first two cases, the proteinuria has to be
negated before treatment with the immunosuppressor
can begin, which involves a prolonged treatment with
prednisone. The negation of the proteinuria indicates
the exact moment when treatment with cyclophospha-
mide can begin.
The treatment is continued for 8 weeks at a dose of
3 mg/kg/day, the immunosuppression is halted after
this period. In order to be able to start this treatment,
the person should not be suffering from neutropenia nor
anemia, which would cause further complications. Cyclo-
phosphamide can cause side effect such as alopecia.
Blood count tests are carried out during the treatment in
order to give advance warning of a possible infection.
In our case, the effect was achieved with the treatment
with corticosteroids, angiotensin-converting enzyme inhi-
bitor and lipid lowering agents, which resulted in lo-
wering the proteinuria, followed by withdrawal of the
edema. Renal function remains the same without deline
of the creatinin values.

In conclusion, the treatment of the collapsing glomeru-

lopathy needs complex therapy depending on the ma-

nifested symptoms and course of the disease. The the-
rapy is individually modified, according to the guide-
lines for treatment of the disease.

Conflict of interest statement. None declared.
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Case report

ANALYSIS OF THE DIFFUSION CAPACITY OF THE LUNGS FOR CARBON MONOXIDE -
CLINICAL BIOMARKER IN SETTINGS OF POST-ACUTE CARE OF PATIENTS WITH COVID-19
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MOHOKCH]J - KIMHUYKHU BUOMAPKEP BO ITIOCTABKU 3A IOCTAKYTHA HET'A HA

MNAOUEHTH CO COVID-19
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Abstract

COVID-19 is an infectious disease resulting in respira-
tory, neurological, cardiovascular, and digestive disor-
ders that are likely to stem from a systemic endothelial
dysfunction. Even though the lungs are the major or-
gan affected by COVID-19, the clinical manifestations
of this disease are widely unpredictable, ranging from
asymptomatic to severe respiratory dysfunction (in about
5% of the cases), which leads to an intensive care.

In all patients affected with pulmonary problems, the lung
function is disturbed in varying degrees of intensity, whi-
le the findings deviate in both the functional and radio-
logical examinations. The diffusing capacity of the lungs
for carbon monoxide (DLCO) is one of the parameters
that reflect the damage to the alveolocapillary membrane.
DLCO/VA considers the differences in lung size. For this
reason, it is sometimes considered as a more accurate
expression of its own function of gas exchange in the
lungs. The observation that the DLCO may be im-
paired while the DLCO/VA may not be impaired in pa-
tients after COVID-19, may be an indication that the di-
ffuse membrane change plays a significant role in causing
lung dysfunction in comparison to the reduced VA.
The systemic functional assessment should be taken in
consideration for all moderately severe patients infec-
ted with COVID-19 at the time of their discharge from
hospital, and such a multidisciplinary approach can be
provided by individualized rehabilitation programs. Lung
function tests can be considered as necessary tools for
monitoring of the functional impairment, planning of the
rehabilitation, managing of the possible complications,
as well as for prevention of the long-term side effects.

Keywords: diffusion capacity of the lungs, KOVID-
19, rehabilitation
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AOcTpakT

COVID-19 e unHpekTHBHA 060JIECT CO PECHHUPATOPHO,
HEBPOJIOIIKO, KapAXOBACKYJIAPHO M JUTECTUBHO 3ace-
rame BepOjaTHO KaKO Pe3ysITaT Ha CHCTEMCKA €HI0Te-
nujanHa nucyHaknuja Mako, 6emuTe 1poOoOBH ce TaB-
HUOT opraH norojeH ox COVID-19, xnmuHnuknuTe Ma-
HUdecTaluu Ha 0oJiecTa ce MIMPOKO HETpeIBUIIUBH,
MOYHYBAjKH OJ1 OHUE KOM ce 0€3 CUMITOMH J0 CEPHO3-
HU HapyllyBama Ha AMIIEHETo (BO okoity 5% of ciy-
yauTe), IITO JI0BEAYBa, /IO MPUEM Ha MHTCH3UBHA Hera.
Kaj cute manuenTr kou uMaaT 0eonpoOHO 3acerame
HAacTaHyBa TIOpeMETyBame Ha OenoapoOHaTa (hyHKIHja
O]l pa3IMYCH UHTEH3UTET U OTCTAMTyBal-¢ HAa HAOAUTE
BO (pYHKIIMOHATHUTE U PEHTTCHOJIONIKH HCIUTYBambA.
KamanuretoT Ha audysuja Ha Oenute IpoOOBH 3a jar-
nepon monokcua (diffusing capacity of the lungs for
carbon monoxide-DLCO) e mapamertap koj ru pediek-
THpA OIITETYBamhaTa Ha ATBEONOKAIIIApHATA MEMOPaHa.
DLCO/VA ru 3eMa nipeiBUl pa3InKUTe BO TOJEMHUHA-
Ta Ha OenuTe JpoOOBH, M 3aTOa MOHEKOTAIll C& CMEeTa
KaKo TIOTOYEH M3pa3 Ha COTNCTBeHaTa (yHKIIM]ja 3a pa3-
MEHa Ha TacoBH BO Oenute npoboBu. HabibymyBameTo
neka kaj nanuentute nocie COVID-19, DLCO moxe
na 6uze HapyieHo, goaeka DLCO/NV A moske na He Oujie
HapyIOICHO, MOXE J1a € MHAMKAIMja Ha Toa JIeKa Ipo-
MeHaTa Ha qudy3HaTa MeMOpaHa MMa 3HavyajHa yjiora
BO TPEJM3BUKYBAECTO HA JUCHYHKIMja HA OEUTe Jpo-
00BU BO criopenda co HamaieHata VA.

Tpeba nma ce pasriena cucreMckata (DYHKIMOHAITHA
OpOIICHKA 33 CHTE YMEPEHO TEUIKH MalueHTH CO
COVID-19 BoO MOMEHTOT Ha HCIYIITamE Of OONHHUIIA,
a TaKOB MYJITHUAWCIHMIDIMHAPEH MPUCTANl MOXE Ta Ce
00e30e CcO WMHAMBUAYATU3UPAaHH TMPOrpaMu  3a
pexabunuranyja. TecroBure Ha (yHKIHMjaTa Ha
OenmTe TpoOOBH MOXKE Ja CE CMETaaT Kako HEOITXOIHU
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aNlaTKy 3a Clie/ielkhe Ha PYHKIHOHAIHOTO OIITETYBAbE,
3a TUTAHUPAkE Ha pexaduiInTalrja, 3a yIpaByBame co
CBEHTYaIHUTC KOMIUIMKAIMY, KaKO U 3a CIIPCUyBarbe
Ha JIOJITOPOYHH HECAKaHH [TOCIIE/IUIIN.

Kiyunn 300poBu: 1udy3uoHeH KananuTeT Ha 6eu
npobosu, KOBU/I-19, pexabunuranuja

Introduction

In December 2019, the new SARS-CoV-2 was respon-
sible for the onset of the COVID-19 pandemic, from
Wuhan, China. Shortly after the infection spread around
the world, on March 11, 2020, the World Health Orga-
nization (WHO) declared a global COVID-19 pandemic.
COVID-19 is an infectious disease with respiratory,
neurological, cardiovascular, and digestive disorders
that most likely occur because of a systemic endothelial
dysfunction [2]. Although the lungs are the major organ
affected by COVID-19, the clinical manifestations of
the disease are widely unpredictable, ranging from
asymptomatic to severe respiratory distress (in about
5% of cases) which leads to an intensive care due to
the acute respiratory failure and acute respiratory
distress syndrome [3].

In some patients, even after denigration of the swab
test (which excludes the risk of further transmission of
the infection), the negative result does not indicate the
end of the disease itself. Persistent symptoms have
been reported in patients recovering from the disease,
suggesting the presence of ‘post-COVID-19 syndro-
me’, even in patients with mild to acute illness [4]. In
this regard, several studies postulate that patients with
COVID-19 may not return to baseline functional status
and baseline levels of post-infection health require-
ments. Hence, given the complexity and variability of
clinical manifestations, as well as the possible long-
term consequences, the implementation of post-acute
care strategies for patients with COVID-19 could be a
step forward regarding the management of health in
these patients after a negative swab test [5, 6].
Persistent and long-lasting symptoms because of an
impaired lung function and decreased respiratory capa-
city have been previously reported in both SARS and
MERS. In patients recovering from SARS, significant
diffusing capacity of the lungs for carbon monoxide
(DLCO) has been documented in 27.3% of cases [7],
with this percentage being even higher (37%) for pa-
tients with MERS after only a one-year follow-up [8].
Similarly, upon completion of hospital treatment for
acute attack, patients with COVID-19 may still have
residual computed tomography (CT) changes and fun-
ctional impairments. The most common radiographic
finding is represented by changes like blurred glass,
while reduced DLCO with restrictive ventilatory de-
fects are considered as common functional and more

acute consequences. The severity and duration of both
DLCO damage and restrictive ventilatory defects appear
to be related to the severity of the acute illness. In ge-
neral, pulmonary function abnormalities may persist
for up to 6 months or more, with the possibility of vas-
cular and alveolar remodeling evolving into pulmona-
ry fibrosis in many patients [9].

In a study of 110 COVID-19 discharged patients with
mild to severe clinical picture, Mo et al. reported changes
in the percentage of DLCO in 47.2% of cases, total vi-
tal capacity (TLC) in 25%, forced expiratory volume,
or expiratory volume in the first second (FEV1) in
13.6%, changes in forced vital capacity (FVC) in 9.1%,
FEV1/FVC in 4.5% and changes in small airway func-
tion in 7.3% of cases. The changes in DLCO correla-
ted with the severity of pneumonia, and were observed
in 30.4% of mild, 42.4% of moderate, and up to 84.2%
of severely affected patients [10].

In a prospective study that was conducted 12 weeks
after the onset of symptoms in previously hospitalized
patients with COVID-19, an abnormal DLCO was ob-
served in 52% of the cases, while 45% of them had
concomitant restrictive ventilatory defect. Interestingly,
all patients who exerted oxyhemoglobin with physical
exertion had an abnormal DLCO. A strong correlation
was documented between the number of days spent
with the addition of oxygen during the acute phase and
changes in the DLCO and CT findings. In a similar
manner, a strong association of dyspnea severity with
DLCO changes (deviations) was observed [11]. Also,
both DLCO and TLC displayed a moderately strong
negative correlation with the ventilation duration (r=-
0.43; p=0.008 and r=-0.42; p=0.01).

In a meta-analysis comprising 380 patients after
COVID-19, altered DLCO was observed in 39% of the
general population, while 66% were observed in pa-
tients with severe disease [12]. Similar results were re-
ported in a retrospective study of 57 patients with
COVID-19 conducted by Huang et al. [13]. During the
30-day follow-up, various forms of CT scan changes
were documented in 94.1% of severe and 37.5% of
mild cases. Furthermore, deviations in DLCO were re-
ported in more than 50% of the surveyed population.
In addition, there was a higher incidence of DLCO
damage (76.5 vs. 42.5%) and TLC, as well as a 6-
minute gait test compared to the mild cases.

In another study conducted on 55 non-critical COVID-
19 patient survivors, who were evaluated three months
after their hospitalization, radiological and pulmonary
abnormalities were observed in 25%. Decreased DLCO
was the most common pulmonary abnormality repor-
ted in 16% of the observed patients. In addition, the
authors of the study found that elevated D-dimer va-
lues on admission suggested changes in DLCO three
months after hospitalization [14].

One large national study in Switzerland has recently
investigated the pulmonary effects of COVID-19 within
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four months after the onset of symptoms. Impairment
of pulmonary function and physical performance was
reported as more pronounced in patients with severe
and critical COVID-19 than in those affected with
mild to moderate form of the disease. In this regard,
DLCO was particularly reduced in the severe/critical
patients with COVID-19, which was associated with
the reduced walking distance and oxygen desaturation
exercise in the post-acute phase. At the same time, a
negative correlation between the duration of ventilation
and the abnormality of DLCO and TLC was observed
in patients who underwent mechanical ventilation during
their hospitalization [15].

A direct correlation between the disease severity and
functional consequences of COVID-19 was not confir-
med when patients were evaluated in the early stages
of this disease (30 days after the onset of symptoms).
More specifically, a recent study documented that DLCO,
FVC, and TLC (% predicted values) did not differ sig-
nificantly between the groups of clinical and radiological
severity, although they were still significantly impaired in
the overall population affected by the disease [16].
Based on the results of the above studies, DLCO can
be generally identified as a useful functional biomar-
ker for patients with COVID-19 on discharge from hos-
pitals, i.e., on discharge from acute care and admission
to post-acute care facilities (nursing homes, care centers,
rehabilitation facilities, public health facilities, etc.).
DLCO reflects the gas exchange function of the alveolar-
capillary barrier of the lung, which is the product of
the carbon monoxide (CO) multiplied by the alveolar
volume (VA) [17]. CO reflects the gas exchange per
unit volume of the lungs and depends mainly on the
thickness and area of the alveolar capillary membrane,
the volume of blood in the capillaries that supply ven-
tilated alveoli, as well as on the concentration of he-
moglobin in the alveolar capillary blood.

The decrease in DLCO may occur due to a decrease in
CO, VA, or both. Thus, it may be difficult to interpret
which is the dominant mechanism of impaired DLCO
[17]. The pathological changes seen in the lungs of de-
ceased patients with COVID-19 to some extent may
explain the impairment of DLCO, since the main cha-
racteristic of SARS-CoV-2 lung infection is an exten-
sive injury to the alveolar epithelium and endothelial
cells, followed by secondary fibroproliferation [18].
Interestingly, in approximately 50% of patients with
COVID-19 with altered DLCO, the DLCO/VA value
remained within the normal range, as reported by Mo
et al. [10]. DLCO/VA considers differences in lung size,
S0 it is sometimes considered a more accurate expre-
ssion of its own function of gas exchange in the lungs.
The observation that DLCO may be impaired while
DLCO/VA may not be impaired in patients after
COVID-19, may present an indication that diffuse
membrane change plays a significant role in causing
lung dysfunction compared to reduced VA [10].

Conclusion

In conclusion, provided we also consider the tropism
of SARS-CoV-2 for alveolar epithelial cells [19], the
evidence for abnormal lung function tests in patients
after COVID-19 raises doubts and fears associated
with the possible fibrotic evolution of disease. This
requires an urgent need for specially designed more
acute care strategies to timely predict and manage the
consequences of COVID-19 in patients.

In this respect, DLCO has the potential to become a
useful functional biomarker for patients after COVID-
19, especially in patients admitted to post-acute care fa-
cilities. Systemic functional assessment should be con-
sidered for all moderately severe patients with COVID-
19 at the time of their discharge from hospital, and
such a multidisciplinary approach can be provided by
individualized rehabilitation programs. Lung function
tests can be considered as necessary tools for monitor-
ring of the functional impairment, planning of the re-
habilitation, management of the possible complica-
tions, as well as for prevention of long-term side effects.
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YIIATCTBO 3A IPUJABA HA TPY 1 O COPABOTHULIUMTE HA MMII

"Maxkenonckn MenuuuHcku npersen” (MMII) e crpyyHo cnucanue Ha MaKeJOHCKOTO JIEKapcKo
APYILITBO, IPBEHCTBEHO HAMEHETO Ha JIEKApUTE Off OIIITA IMPAKTHUKA, CIEINjaJTUCTATE Off OAJCITHATE
MEMIUHCKY JUCHUIUIMHA ¥ UCTPaKyBauuTe BO 00JacTa Ha 0a3UYHATE MEJUINHCKA U JPYT'H CPOJHH
HayKu.

CrniucaHueTo I'i UMa CJIeIHUBE PyOPUKY U KaTErOpuM Ha TPY/lOBU:

N3BopHu TpyA0oBH

CoomuryBama 3a KIMHUYKH 1 JITA00PATOPUCKH HCKYCTBA

IIpuka3n Ha cxy4yau

Op npakTnka 3a npakTHKa

Enykarusan cratnn

Bapuae (mucma on pepakuujata, OIIITECTBEHA XPOHMKA, IPUKA3M HAa KHUTU, W3BELUTAaW Off
KOHT'pecH, CHMIIO3UYyMH U APYTH CTPY4YHH coOupH, pyOpukara ,,Bo cekasame,, 1 ip).

ok wbdE

N3BopHuTE TpymnoBU mMMaaT Oejie3d Ha HAYUYHU TPYAOBH, JOJeKa TPYAOBHUTE KAaTETOPU3UPAHU BO
pyopukute 2-5 uMaat Oejie3u Ha CTPYYHU TPYJOBH.

Bo MMII ce o6jaByBaaTt TpynoBu Ha wieHoBuTe Ha MJIJ] wiam Ha 4WieHOBM Ha APYrd CTPYYHH
30pYyKeHHja. ABTOPUTE CE€ OArOBOPHM 3a MOYMTYBAHETO HAa €TUUYKHUTE Hauyesla NpU MEAULIMHCKHUTE
UCTpaxKyBamwa, a N3HECEHUTE CTABOBU, U3BEICHU O]l aHAjlu3aTa Ha COICTBEHHUTE PE3yJITaTH, HE ce
HY>KHO U cTaBoBU Ha Penakumjata na MMIT.

PenaknujaTta ru mcnpaka pakoNMCHTE Ha CTPY4YHa pelieH3Wja; peleH3eHTor (ure) u Pemakimjara ja
onpefenyBaar Ae(UHUTHBHATA KaTeropusalyja Ha PaKONKMCOT KOj € IpudaTeH 3a NevyaTewme.
PepakuujaTa ro 3ap:>KyBa IpaBOTO paKOMUCUTE J1a T'M eYaTu CIOPE]] peLlleH3UPaHUOT IPUOPUTET.
YnarcrBoto 3a copaboTHuuute Ha MMII e Bo cormacHoct co BankyBepckuTe npaBuia 3a
n3eHaYeHn Oapama 3a paKONMUCUTE KOU ce MpaKkaaT 10 OMOMEIMIUHCKUATE CIUCaHMja.

1. TEKCT HA PAKOIINCOT

CuTe pakONKCH Ce UCIIPaKaaT BO eJIEKTPOHCKa (popMa Ha elleKTpoHcKaTa aapeca (e-mawmi) va MJIJI-
MMII, co gBOEH mpopen U HajMHOTY 28 pefoBH Ha CTpaHuua. TpygoT ce MOAHECyBa Ha AHIVIMCKH
jasuk natunHudeH oHT Tumec Hew Poman ronemmna 12 u ancrpakT Ha MaKelOHCKH ja3uk. JIeBo,
rope u goyy Tpeba fa ce ocTaBu clI00OOHA MapruHa Off HajMaJiky 3 cM, a fiecHO off 2,5 cM.. Peganor
Opoj Ha CTpaHHWIMTE Ce MUIIYBA BO IECHUOT TOPEH aroJ.

Pakomucor Ha TpymoT Tpeba fa € Mpuapy>KeH CO MACMO Ha MPBUOT aBTOP, CO U3jaBa JeKa MCTHOT
TEKCT He € BeKe 00jaBeH WM MOoAHeceH/mpudaTeH 3a NeyaTewme BO APYrO CIUCAaHUE WU CTPy4YHA
ny6nuKanyja u co MOTBPAA fieKa PaKOMUCOT € MperyefaH U ofoOpeH Off CUTe KOaBTOPH, OTHOCHO CO
IpUAPY>KHA IeKJIapalyja 3a eBeHTyaleH KOH(IIUKT Ha UHTEPECH CO HEKO] Of aBTOPUTE.

HacnoBrara crpana Tpeba f1a ©Ma: HacJOB Ha MaKeJOHCKM W aHTJINCKU, UMHUba W MPEe3UMUba Ha
aBTOpUTE, KaKO W WHCTUTYIMHTE Ha KOW UM TIpHNaraaT, IMUEaTa Ha aBTOPUTE W HACIOBOT HA
yCcTaHOBaTa ce MOBP3yBaaT CO aparncKy OpOjKU; aBTOP 3a KOPECIOH/ENHja CO CHTE JleTanu (Tell. e-
Mami); KaTeropuja Ha TPYHOT; KPaTOK HACIOB (0 65 KapaKTepH 3aeTHO CO MPa3HHOT MPOCTOD);
Kako ¥ mH(poOpMaIHja 3a MPUOHECOT 3a TPYAOT Ha CeKOj KoaBTop (ujeja, Au3ajH, cOOMpame Ha
MOJATOIM, CTATUCTHCTUIKA 00paboTKa, MUAIITYBamke Ha TPYAOT).

HacnoBoT Tpeba KOHIIM3HO /12 ja u3pa3u cofpKuHaTa Ha TpyaoT. Ce mpenopauysa fja ce n30eruyBa
ynorpe6a Ha KpaTeHKH BO HACIOBOT.

M3BopHATE TPYAOBH U COONIITYBAKATA FO UMAAT CIECAHUOB (pOpMalIeH pefocye/l: HacllOBHA CTpaHa,
M3BaJIOK Ha MaKEJOHCKH ja3uK (BOBEJ, METO, PE3YJITATH, 3aKIYIOK) CO KIIYIHU 300pOBH, N3BAJIOK
Ha MaKe[OHCKHU ja3WK CO KIIy4YHU 300pOBH, BOBEJ], MaTepujall U METOAM, pPe3yJTaTH, JUCKycUja U



3aKJIy4OLH, JJUTepaTypa 1 npuiao3u (Tabenu, rpacul U CIUKU) U JETEeHIN 3a NMPUIO3UTE BO efleH

caja.

Ipuka3ute Ha caydam Tpeba Ja cogpxkaT BOBeJ, ACTaJleH NMPHKa3 Ha CIIy4ajoT, AHUCKYCHja CO
3aKJIYYOK W JIUTEpaTypa co MPUIO3H.

N3BagoKoT HAa MaKeTOHCKH ja3uk Tpeba fa coipku HajMHOTY 250 300pOBU U J1a Oujie CTPYKTYypHUpaH
CO cUTe OWTHH YMHUTEW M3HECEH! BO TPYAOT: BOBEJ CO IENTa HA TPYAOT, METOJOT, pe3yaTaTh (co
HYMEPHUYKHM TOIaTOLM) U 3aKJIy4oIl. 3aeHO CO M3BAJOKOT, Tpeba fa ce JocTaBaT ! 0 5 KIIy4HH,
UHJIEKCHU 300pOBH.

M3BaioKOT HaA aHIJIMCKH ja3MK MOpa Jla € CO COAPXKUHA UICHTUYHA CO COlpKMHATa Ha N3BaJlOKOT Ha
MaKkefoHCKM ja3uk. Kmyunute 360poBm Tpeba fga ce Bo cormacHocT co MeCX (Medical Sibject
Headings) mucraTta Ha Index Medicus.

BoBenor Tpeba fa mpeTcraByBa KpaTOK M jJaceH MPHKA3 HAa MCOUTYBAaHUOT MPOOJIEM M LEIUTE Ha
UCTPaKyBameTO, CO HaBElyBamhe Ha €TUIKUOT KOMUTET OTHOCHO MHCTUTYIMjaTa Koja ro ogodpuia
UCTIUTYBakeTO (KJIMHMYKA CTygdja Koja ce paboTH cropej NPUHIWIUTE Ha XeJCHHIIKATa
lleKJIapanyja 3a ManueHTuTe ¥ HUBHUTE MpaBa).

MeTtoauTte Tpeba fna OMgaT TOYHO HAa3HAYEHH, 3a Jla CE€ OBO3MOXKHM IOBTOPYBakE Ha NMPUKAKAHOTO
uctpaxyBawe. OcoOeHO € BaKHO [a ce IpenusupaaT KpUTEpPUyMUTe 3a celleKlydja Ha
OIICEpBUpAHUTE ClIy4yaW, BOBEJEHUTE MOAM(pUKAIMM Ha BeKe IO3HATUTE METOMU, KaKo W
ufieHTu(uKanyja Ha YHOTpeOEHUTE JIEKOBH CIOpEJl T€HEpPUYHOTO HME, JIO3UTe U HAYMHOT Ha
aJIMHHACTpALIH]A.

Pe3syaraTure Tpeba fa ce MpHKaXaT jJacHO, IO JIOTHYEH pepocief. Pesynrature ce m3HecyBaaT BO
crangapgaure CU epunnum. Bo Ttekcror Tpeba fla ce Ha3HAYM ONTHMATHOTO MECTO Kaje Ke ce
BMETHAT TabeJuTe U WIyCTPAIMNTE, 3a fla ce n30erde HemoTpeOGHOTO MOBTOPYBamkhe HA M3HECEHUTE
nmoplaToly. 3HauyajHOCTa Ha pe3ynraTuTe Tpeba a ce o0paboTH CTaTHUCTHUKH, CO JIeTaJleH ONMUC Ha
yIOTpeOeHUTE CTATUCTUYKU METONIM Ha KPajoT HA IENOT MeitloOU.

Hunckycujara Tpeba N[a T'M HWCTaKHE HMIUIMKAUUUTE Off JOOUEHUTE PE3YITaTH, CIOPENEHH CO
MOCTOJHUTE CO3HAHUja 3a NCIUTYBAaHUOT MPOOIIEM.

3akayyonure Tpebda ga He 6upat nogoaru of 150 360poBH.
2. [IPH/IO3H

Kako npunor-gokymeHTanyja Ha TpyAOBUATE MPEMJIOKEHN 3a NleyaTewmhe, MOXKe Jia ce 1ocTaBaat 10 5
npwiora (Tabenu, (OUrypu,/CIIMKY - HITYCTPAIHH).

TaGennTe ce mocTaByBaaT Ha KpajoT Ha TPyAoT Bo uctuot ¢ajn. Cekoja Tabema Tpeba ga mMa CBOj
HACJIOB U pefieH Opoj KOj ja MOBp3yBa CO TEKCTOT. XOPU3OHTAIHN U BEPTUKAIHA JIMHAU Ha TabeaTa
HEe ce J03BOJICHH; O3HAKWTE Ha KOJIOHMUTE BO TabejaTa ce MUIITYBaaT CKPaTeHO WU CO CHMOOI, a
HUBHOTO 00jacHyBam€ ce MUIIyBa Ha JHOTO Ha TabesaTa, BO BUJI Ha JIETeH a.

WnycrpanunTe ce IOCTaByBaaT coO pefieH OpOj KaKo CIWKa BO IPHO-0ejia TEeXHUKA, a CeKoja CIMKa
Tpeba fla e mpuapysKeHa co jereHa (omuc).

Mukpogororpacgunre Moxe fa cogpxkKaTt NOceOHN O3HAKU BO BUJI HA CTpENKU win cumoOonn. ITokpaj
OTIMCOT Ha CIMKAaTa, MOpa fla ce HaBeJe U 3roJIEMYBalbeTO M BUAOT Ha O0EHETO Ha MpenapaTor (ako
TOa BeKe He € HallpaBeHO BO CEKIWjaTa Mailiepujan u meiioou).



Cure o3Haku Ha ¢ororpaduutTe Mopa ja OujgaT JOBOJHO TOJEMH, 3a Ja MOXe jacHO Ja ce
pacno3HaaT M MO CMallyBakbeTO BO MeYaTHUIATA, NMPU HUBHOTO BKIyUyBame€ BO IeyaTeHaTa
CTpaHUIIA HA CIIMCAHUETO.

3. JIUTEPATYPA

LuTnpanara mureparypa ce MUITYBa HAa KPajoT Ha TPYAOT MO 3aKIYUOIMTE, CO PETHU OPOESBU CIIOPE]
PENoCIeoT Ha MOjaByBakETO HA IIUTATOT HA TEKCTOT HAa TPYAOT CTAaBEHU BO CPEMIHU 3arpaju u 6e3
npocTop Mefy HUB (aKO ce MOCIIeIOBaTETHH Tpeba 1a ce MOBP3aHu cO IPTUYKa, Ha 1p. [3-6]).
JIurepaTtypara ce qUTHpa Ha CIETHUOB HAUMH (KpAaTEeHKUTE 32 HACIIOBUTE Ha CIHMCaHWjaTa Tpeba nia
ce cnopen ucrata npudarenn Bo Index Medicus):

a) ciuaiuuja 60 ciucanue (ce HaBeIyBaaT CUTE aBTOPH, aKO T'M MMa J0 4 WM MIOMAJIKy; aKO TH UMa
nmoBeke of 4 ce HaBeyBaaT MpBUTe 3 aBTOpH U ce gofana: 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 asiuop

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

B) Oe3 asiuop - anonnMHO. Breast screening: new evidence. (Editoriall Lancet 1984; u :1217-8).

T) loznrasje 60 KHUzZa uau monozpadguja

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.

[IpBuTe oTneyaTony Ha TPYJOBUTE UM Ce TIpaKkaaT Ha aBTOPHUTE 3a KOPEKIHja: aBTOPUTE CE JIOIKHU
KOPUTUPAHMOT OTIEYaTOK jla ¥ To BparaT Ha Pemakiujara Ha MMII Bo pok of 2 neHa.

Anpecara na Pegakuujara
Tame I'pyes Op. 3
I'papckn sup Oitox 1,

1000 Ckonje,

Temn.: ++ 389 02 3162 577

Enexkrponcka anpeca (E-mamn): mld@unet.com.mk

N3BectyBame 3a uneHoBute Ha ML

CuTe IITO cakaaT M HATaAMy [1a IO 100MBaaT CNIMCAHHETO Tpeda /a ja MMaaT yIUIaTeHO WIeHAPHHATA
3a 2022 roguHa Bo BHcuHA oA 1500 nenapu u 3a Toa na ja uH(opMHMpaaT CTPyYHATa CJOy:xk0a Ha
Maxke/10HCKO JIeKapCcKo APYLITBO, IMCMEHO WM NPeKY TesiedoH.

Jerannu nndopManuu MokeTe Aa 100ueTe Ha TeaedoHot Ha [ApymrTroro 02 3 162 557.

N3BectyBame 3a penensenture 3a MMII

Bo ckaan co npaBuinukoT Ha YKHWM peneH3eHTHTe IITO HABPEMEHO U OATOBOPHO Ke ja oapadorart
peuensujata ke nodujatr 0.4 Goga kom ce coOupaar 3a yHanpeayBame BO aKaJeMCKUTe 3Bamba.
BonoBuTe MoKaT 1a ce 100UjaT U peTporpagHo npexky modapysame Bo MJI/I - 3162 557.



