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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.
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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, %)

B correct

Oincorrect

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.

Figure 4b. Multiple answer options (percentages)
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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.

Figure 5a. Answers (frequency, %)

D 50 (26%)

B correct

B incorrect

144 (74%)

Fig. 5a. Correct/incorrect answer (frequency and %) to question 5

Figure 5b. Multiple answer options (percentages)

40

Qa
&b
Bc
od
Be

20

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.

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

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.

Figure 9a. Answers (frequency, %)
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Fig. 9a. Correct/incorrect answer (frequency and %) to question 9
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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.

Figure 10a. Answers (frequency, %)
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Fig. 10a. Correct/incorrect answer (frequency and %) to
question 10
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Fig. 10b. Choice between the offered answer options (in
percentages) to question 10

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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