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The Moldovan Association for Biosafety and Biosecurity (MDBBA) is a scientific

and practical, instructive and educational, non-governmental, apolitical and

non-profit professional organization, created in 2017.

; ‘
|- <~ @ﬂ , / The main objective of the association is the development of good practices and

\ / culture in the field of biosafety and biosecurity and the promotion of
N\ Mpge P / knowledge within professional and research-innovation groups.
B

Biosafety - includes security principles, technologies and rules to be followed to prevent unintended

exposure to pathogens and toxins or their accidental release /leakage.
"Protection of personnel, population from unintended exposure to pathogens/biohazardous material”.

Biosecurity - includes a wide spectrum of measures (biosecurity policies, regulatory regime, scientific
and technical measures) applied in an organized framework, necessary to minimize risks (prevention of
actions, terrorist attacks by the intentional release of pathogens or toxins as well as loss, their theft or

misuse).
"Protection and prevention of theft, intentional misuse of pathologies/biohazardous material".

Risk management - is a decision-making process in which the results of risk assessment (the process of

estimating workplace hazards) are integrated with economic, technical, social and political principles to

generate strategies for risk reduction.
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Invasive ﬁmga[ infecﬁons in healthcare settings

Maria BALASOIU, PhD

Laborator of Microbiology, University of
Medicine and Pharmacy of Craiova,
Head of Medical Analysis Laboratory,
County Emergency Clinical Hospital,
Craiova, Romania

The incidence of invasive infecﬁons produced by species of Candida genus is continu-
ously raising, Candida is the 5th most common pathogen in invasive 'mfeeﬁons. Although
most of the fvmgal invasive infecﬂons are pvoduced loy Candida albicans, there are in-
creasing reports of other non-albicans species that produce severe 'mfecﬂons because
have increased pathogenicity and resistance to commonly used ﬁmgal agents, with high
morta[ity rate. Non-albicans Candida species idenﬂﬁed n recent years include C. g[a—
brata, C. parapsilosis, C. ‘cropica[is and C. auris, the last seems to have an unique[y high
transmissibi[i’cy in hospita[ environments and also between healthcare settings.

C. auris outbreaks are systemaﬁcaﬂy reported in recent years, and molecular nvestiga-
tion had conﬁrmed the in’cra—hosp ital transmission. The ﬁrst Veported invasive infecﬁon
with C. auris was in South Korea in 1996, since then outbreaks had been reported in more
than 40 countries on 6 continents.

Recen’dy, Candida isolates have demonstrated increased resistance to azoles, amphoter—
icin B and echinocandins, many strains are mu[ﬂdmgres istant or even pan-resistant.

The national health services must enforce preventive measures of invasive ﬁmga[ infec—
tions, especia“y n high—visk patient groups as those with impaired timmune system (an-
ticancer dmgs, long—’cerm corticoid treatments, solid organ transp lant and other chronic
diseases). The laboratories must be prepared to idenﬁﬁ/ this emerging ﬁmga[ pathogens
on at least biochemical methods, but it is reccomended to use molecular methods as PCR,
MLST, and MALDI-TOF MS. Screening protocols must be implemented in all patients

at risk.
6%/%%7
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Introduction. Contemporary researchers have suggested and demonstrated the hypothesis
that the elevated level of D-dimers, which is a valuable marker of coagulation and fibrinolysis
activation, can predict the severity of COVID-19, pulmonary complications, and thromboem-
bolic events before they occur. Material and methods. The bibliographic resources were an-
alyzed and selected from databases such as PubMed, Hinari, SpringerLink, and Google Search
using keywords such as “COVID-19,” “SARS-CoV-2,” “coronavirus,” “D-dimers,” “biomarkers,”
and “severity prediction,” which were used in various combinations to maximize search effi-
ciency. Therefore, the manuscript contains 51 representative articles for the purpose of this
synthesis article. Results. The D-dimer levels are significantly higher in patients with severe
forms of COVID-19 compared to those with non-severe forms, in patients with acute respira-
tory distress syndrome compared to those without acute respiratory distress syndrome, and
in deceased patients compared to those who have survived. D-dimers positively correlate with
the degree of severity and the increased risk of progression to severe disease, inversely pro-
portional to the survival rate. They can predict prognosis, determine therapeutic strategies,
prevent complications, positively influence the disease’s course, and monitor the prognosis.
Conclusions. D-dimers should be used as a pre-radiographic screening tool as early as pos-
sible after admission and as an indicator for risk stratification of venous thromboembolism
in hospitalized patients with COVID-19. Based on the increase in D-dimer levels, adjusting
therapeutic doses of anticoagulants is more beneficial for patients compared to administer-
ing prophylactic doses.

VALOAREA PROGNOSTICA A D-DIMERILOR LA PACIENTII CU COVID-19: SINTEZA
NARATIVA

Introducere. Cercetdtorii contemporani au sugerat si demonstrat ipoteza cd nivelul crescut
al D-dimerilor, care este un marker valoros de activare a coaguldrii si fibrinolizei, pot prezice
severitatea bolii COVID-19, complicatiile pulmonare si evenimentele tromboembolice inainte
ca acestea sd survind. Material si metode. Resursele bibliografice au fost analizate si selec-
tate din bazele de date PubMed, Hinari, SpringerLink si Google Search dupd cuvintele-cheie:
,COVID-19”, ,SARS-CoV-2", ,coronavirus”, ,D-dimeri”, ,biomarkeri”, ,predictia severitdtii”,
care au fost folosite in diferite combinatii pentru a maximiza randamentul cdutdrii. Astfel,
cuprinsul manuscrisului include 51 de articole reprezentative pentru scopul acestui articol
de sintezd. Rezultate. Valoarea D-dimerilor este semnificativ mai mare la pacientii cu forme
severe de COVID-19, comparativ cu cei cu forme non-severe, la pacientii cu sindrom de de-
tresd respiratorie acutd, comparativ cu cei fdrd sindrom de detresd respiratorie acutd, la
pacientii decedati, comparativ cu cei care au supravietuit. D-dimerii coreleazd pozitiv cu gra-
dul de severitate si riscul crescut de progresare la forma severd a maladiei, invers proportio-
nal cu rata de supravietuire, pot prezice prognosticul, determinarea strategiilor terapeutice,
prevenirea complicatiilor, influentarea pozitivd a evolutiei maladiei si supravegherea pro-
gnosticului. Concluzii. D-dimerii trebuie utilizati ca instrument de screening pre-radiografic
cdt mai precoce dupd internare si ca indicator de stratificare a riscului de tromboembolism
venos pentru pacientii internati cu COVID-19. In baza cresterii D-dimerilor, ajustarea dozelor
terapeutice de anticoagulante este mai beneficd pentru pacienti, comparativ cu adminis-
trarea dozelor profilactice.
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INTRODUCTION

Since December 2019, a new coronavirus, called
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), has been declared responsible for
triggering the epidemic of coronavirus disease
2019 (COVID-19), which rapidly spread world-
wide. Consequently, on March 11, 2020, the
World Health Organization declared a global pub-
lic health emergency - a state of pandemic (1, 2,
3). The clinical presentation of COVID-19 varies
from asymptomatic and mild forms to severe and
critical cases that progress rapidly, causing seri-
ous and fatal complications requiring admission
to the intensive care unit (ICU) (1, 3, 4-9). The
overall mortality rates for patients with COVID-
19 range from 1.5% to 9.8% (10, 11), while mor-
tality rates for patients admitted to the ICU range
from 26% to 61.5% (4, 6,9, 12).

One of the strategic elements that need to be un-
dertaken in defining the management of treat-
ment for patients with COVID-19 is the early iden-
tification of factors that may progress to more se-
vere forms of the disease and those that require
specific interventions or treatments (13). Based
on the pathophysiology of severe COVID-19,
which involves a hyperinflammatory state, a cas-
cade of hypercoagulation, and multiorgan dys-
function, several biomarkers that represent each
of these conditions could be useful as key predic-
tive values for COVID-19. In this context, defining
early and efficient predictors for patient outcome
prognosis holds substantial clinical significance
for risk stratification, severity prediction, man-
agement of patients with COVID-19, and preven-
tion of serious complications. In emergency situ-
ations, risk stratification is as important as diag-
nosis, especially if testing all patients suspected of
having COVID-19 is not possible (1, 8, 10, 14-20).

COVID-19 causes serious thromboembolic com-
plications in patients with severe forms of the dis-
ease (7,21). COVID-19-related mortality is largely
associated with hypercoagulability and an in-
creased risk of venous thromboembolism (VTE),
leading to thrombo-inflammation in severe cases.
Therefore, coagulation biomarkers can indicate
disease severity, mortality, and contribute to pa-
tient triage, therapeutic strategies, and close
monitoring of prognosis (5, 8, 21-27).

Excessive inflammation, platelet activation, endo-
thelial dysfunction, and stasis play a significant
role in the development of thrombotic complica

tions (10, 17). Coagulation abnormalities such as
hypercoagulability, thrombocytopenia, venous
thrombosis, and disseminated intravascular co-
agulation have been observed in approximately
60-70% of hospitalized patients with COVID-19.
Autopsies have shown that pulmonary embolism
or venous thrombosis was the cause of death in
about 58% of patients, while disseminated intra-
vascular coagulation was reported in 70% of pa-
tients (28).

Researchers have suggested that the increased
level of D-dimers (DD), which is a valuable
marker of coagulation and fibrinolysis activation,
can predict disease severity, pulmonary compli-
cations, and thromboembolic events before they
occur (29-32). DD are degradation products of re-
ticulated fibrin, a substance that is part of fibrin
clots. Its presence itself implies venous thrombo-
embolism (pulmonary embolism and deep vein
thrombosis). DD are a marker of active coagula-
tion, fibrinolytic events, and thrombotic activity,
with elevated values in patients with vascular
thrombosis caused by severe trauma, inflamma-
tory and infectious conditions, pregnancy, inflam-
mation, cancer, etc. Several studies have high-
lighted the correlation between elevated DD lev-
els, especially their gradual increase during the
course of the disease, with the severity and ad-
verse outcomes of COVID-19. DD levels correlate
with the severity of COVID-19, thrombotic activ-
ity, and mortality rates in these patients (2, 3, 16,
22,27, 29, 31, 32, 33). The DD level significantly
increases concomitantly with the increasing se-
verity of clinical manifestations and with the find-
ings of computed tomography investigations of
COVID-19 (19, 32, 34).

Thus, elevated levels of D-dimers reflect signifi-
cant activation of the coagulation cascade, which,
in turn, can trigger acute coronary syndrome and
pulmonary embolism with its full spectrum of
clinical manifestations (1). However, the prog-
nostic value of D-dimers, determined upon ad-
mission, in predicting disease severity, mortality,
and thromboembolic events in COVID-19, has not
been fully elucidated due to small cohorts and
heterogeneity among studies (14, 17, 22, 27, 30,
35, 36).

In the context of the aforementioned points and
considering that the clinical and laboratory char-
acteristics associated with SARS-CoV-2 infection
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are not fully elucidated (37), the aim of this nar-
rative synthesis is to summarize the analysis and
clinical significance of elevated D-dimer levels,
their prognostic role, and their association with
severity, adverse outcomes, thromboembolic
events, and mortality in patients with COVID-19.

MATERIAL AND METHODS

The bibliographic resources were analyzed and
selected from databases such as PubMed, Hinari,
SpringerLink, and Google Search using keywords:
“COVID-19,” “SARS-CoV-2,” “coronavirus,” “D-di-
mers,” “biomarkers,” and “severity prediction”;
which were used in various combinations to max-
imize search efficiency.

For targeted selection of bibliographic sources,
the following filters were applied: full-text arti-
cles, articles in the English language, articles pub-
lished between 2020-2022. After processing the
identified information and according to the
search criteria, 386 full-text articles were se-
lected. After excluding records unrelated to the
study’s aim and reviewing the abstracts and full
texts of the articles, 45 eligible original papers
with different study designs, including editorials,
narrative and systematic review articles, meta-
analyses, case-control studies, and cohort studies,
containing information about D-dimers in pa-
tients with COVID-19, were considered poten-
tially relevant for the given synthesis.

According to the proposed aim and after careful
evaluation and analysis of these sources, a total of
51 relevant publications were ultimately selected
and included in the final bibliography of this man-
uscript. These publications were deemed repre-
sentative of the materials published on the sub-
ject of this synthesis article.

The information from the publications included in
the bibliography was gathered, classified, evalu-
ated, and synthesized, highlighting the main as-
pects of the contemporary view regarding the
role of D-dimers in patients with COVID-19, the
correlation and prediction of clinical outcomes,
severity, and prognosis of SARS-CoV-2 infection.

A primary objective was to minimize the risk of
systematic errors (bias) in the study by conduct-
ing thorough searches in databases to identify a
maximum number of relevant publications for the
study’s purpose. We evaluated only those studies
that met valid criteria and applied strict exclusion

criteria for article selection. We assessed both
studies reporting optimistic data and research
that did not highlight the benefit of D-dimer de-
terminations in patients with COVID-19.

According to the requirements, additional
sources of information were accessed to clarify
specific and sophisticated concepts. Similar re-
search, articles that did not align with the purpose
of the study and were not available for full view-
ing, review articles, comments, and letters, case
reports or case series, articles with insufficient in-
formation, articles lacking data on D-dimer con-
centrations, non-human studies, and studies on
pediatric populations (<17 years) were excluded
from the bibliography.

RESULTS

Coagulation dysfunction in patients with COVID-
19 leads to the progression to severe form of the
disease and fatal outcomes, and it is characterized
by increased D-dimer levels and thromboembolic
events (5, 22, 23). Several studies have assessed
the association between initial D-dimer values
and the severity or outcomes in patients with
COVID-19.

A systematic review, conducted on 54 studies in-
volving 1,022 COVID-19 patients, and two retro-
spective studies, including 343 and 182 patients
respectively, with 13 and 34 in-hospital death
cases, found a significantly higher mean D-dimer
value at admission (p<0.001) in deceased pa-
tients (3.208-3.78 pg/mL) compared to survivors
(0.79-1.067 pg/mL) (14, 32, 38). The authors cal-
culated the optimal cutoff value determined at ad-
mission to predict in-hospital mortality - 1.5
pg/mlL, with a sensitivity of 70.6% and specificity
of 78.4%, and 2.0 pg/mL, with a sensitivity of
92.3% and specificity of 83.3% (14, 38).

A case-control study conducted on 248 COVID-19
patients found a significantly higher level of D-di-
mer in non-survivors compared to survivors
(6.21 mg/Land 1.02 mg/L, p<0.05). D-dimer level
>2.0 mg/L at admission was the only variable as-
sociated with increased odds of mortality (OR
10.17; p<0.05). D-dimer elevation (0.5 mg/L)
was observed in 74.6% of patients. D-dimer level
>2.14 mg/L predicted in-hospital mortality with a
sensitivity of 88.2% and specificity of 71.3% (34).

A retrospective study of a cohort of 483
COVID-19 patients found that D-dimer elevation
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(20.5 mg/mL) was observed in 80.1% of hospital-
ized patients and in 96% of cases that resulted in
death. D-dimer level 22.01 mg/mL, with a sensi-
tivity of 73.3% and specificity of 70.0%, was a sig-
nificant predictor of subsequent mortality (HR
3.165; p<0.01). The median value of D-dimer
among non-survivors was 6.34 mg/mL, while
among survivors it was 0.94 mg/mL. Thus, a D-di-
mer value 22.01 mg/mL can effectively predict in-
hospital mortality in patients with COVID-19
(39), and monitoring D-dimer during hospitaliza-
tion is a better predictor of disease progression,
severity, and mortality compared to D-dimer lev-
els at admission (5, 39).

Numerous retrospective, prospective, cohort, and
case-control studies, systematic reviews, and
meta-analyses have reported an increased D-di-
mer level in a significant positive relationship
with disease severity, composite outcome (in-
cluding death, severe disease, ICU admission, and
mechanical ventilation), VTE incidence, and mor-
tality in patients with COVID-19 (1, 12, 15, 16, 21,
22,24, 25, 26, 31, 34, 35, 40, 41). Elevated D-di-
mer levels within the first week of hospitalization
in patients with COVID-19 have been associated
with increased mortality and VTE incidence (20,
36, 40). The time for VTE screening in a patient is
when the D-dimer level is three times higher than
the upper limit of normal (0.5 pg/mL). In COVID-
19 patients, a four-fold increase in the D-dimer
level is a good predictor of mortality (32).

Uncontrolled inflammation combined with hy-
poxia and the direct cytotoxic effects of the virus
on endothelial cells contribute to thromboem-
bolic complications (12, 38, 42). Coagulation ab-
normalities are common in all severe infections
and inflammations, but they occur more fre-
quently and with a clinically severe prognosis in
patients infected with SARS-CoV-2 (23).

SARS-CoV-2 typically induces a significant
thrombo-inflammatory response in severe forms
of COVID-19 with progressive diffuse pulmonary
involvement (33). The most commonly cited rea-
son in the literature for the increase in D-dimer
levels includes viremia and the cytokine storm
syndrome, with a significant rise in proinflamma-
tory cytokines and inadequate control of anti-in-
flammatory factors, which dysregulate the coagu-
lation cascade (38).

Mortality related to COVID-19, a prothrombotic
condition, is largely associated with hypercoagu-

lability and an increased risk of VTE, leading to
thromboinflammation in severe cases (22, 23).
For instance, according to data from a recent
meta-analysis, the incidence of pulmonary embo-
lism was estimated at 8% in the general popula-
tion of patients with COVID-19 and at 17% in ICU-
admitted patients (23). Coagulopathy occurs in
50% of patients who die from COVID-19 (42).

Therefore, coagulation biomarkers, including D-
dimers, are positively associated with the severity
of the disease and inversely proportional to sur-
vival. They can predict the prognosis and out-
come of patients with COVID-19, including mor-
tality. They contribute to patient triage, determi-
nation of therapeutic strategies, prevention of
complications, positively influencing disease pro-
gression, and monitoring of prognosis (1, 2, 3, 22,
23,28, 31, 34, 38).

D-dimer levels are higher in hospitalized patients
with COVID-19 (36-43%) (8, 29). DD measured at
admission serves as an accurate biomarker for
predicting mortality in patients with COVID-19,
with a specific normal value <0.5 ug/mL (21, 27,
34,38,43).DD level >1 pg/mL is considered a risk
factor for mortality in hospitalized adult patients
with COVID-19 (34). According to the results of
multiple studies, a DD value at admission >2.38
pg/mL was associated with increased chances of
mortality. Each 1 pg/mL increase in DD level at
admission was associated with a 6% increase in
the risk of all-cause mortality, an 8% increase in
the risk of assisted ventilation, and an 8% in-
crease in the risk of thromboembolism (44).

Therefore, elevated D-dimer levels at admission
in patients with SARS-CoV-2 infection have been
associated with an increased risk of escalation to
severe form of the disease and death (2, 23, 28,
31, 38).

A systematic review and meta-analysis conducted
on 12 studies involving 2,794 patients with
COVID-19, including 596 (21.3%) patients with
severe formand 2,198 (78.7%) patients with non-
severe form of the disease, revealed that elevated
D-dimer levels and low platelet count were more
common in patients with severe condition (30).
Increased DD level (OR: 5.67) and thrombocyto-
penia (OR: 3.61) predicted severe infection, ena-
bling early identification and management of pa-
tients with negative outcomes. The elevated DD
level and low platelet count may suggest the acti-
vation of systemic coagulation with secondary fi-

1



ONE HEALTH &
RISK MANAGEMENT

4 OH.R

VOL. 4, ISSUE 4
2023

brinolysis and platelet consumption. This finding
confirms the prothrombotic phenotype of SARS-
CoV-2 infection, which is associated with disease
severity (16, 30, 45).

The evaluation of three systematic reviews and
meta-analyses conducted on 12-23 studies with a
variable number of patients with COVID-19 in-
cluded (7-4848) determined a significantly
higher DD level in patients with COVID-19 com-
pared to healthy individuals (2, 12, 34), in pa-
tients with severe forms of COVID-19 compared
to those with non-severe forms (2, 6, 12, 18, 34),
in patients with acute respiratory distress syn-
drome (ARDS) compared to those without ARDS,
and in deceased ARDS patients compared to those
who survived (p<0.001). Patients with COVID-19
treated with anticoagulants, due to the reversal of
the procoagulant pattern, had lower mortality
compared to untreated patients (p<0.05) (2, 12,
13, 34).

Six large-scale systematic reviews and meta-anal-
yses, conducted on 6-75 studies with 1,329-
17,052 hospitalized patients with COVID-19, re-
vealed that an increase in DD level was associated
with a 2-3 times higher risk of poor composite
outcome (including mortality, severe COVID-19,
ARDS, ICU admission, and mechanical ventila-
tion), a 2-fold higher risk of developing severe
COVID-19, and a 4-fold higher risk of mortality
(11,24, 35,43,46,47). Subgroup analysis showed
that the elevated DD level was associated with in-
creased mortality: 21% versus 4.9% (p<0.001),
RR 4.11-4.77 (p<0.001) (27, 35, 47); OR 28.14
(p<0.001) (13, 27, 35, 48). The elevated DD level
was also associated with severe COVID-19:
40.74% versus 21.98% (p<0.001), RR 2.04-2.42
(p<0.001) (13, 35, 47, 48). The DD level was
higher in the severe/non-survivor group com-
pared to the non-severe/survivor group (2.9 and
0.8 mg/dL, respectively; p<0.001) (48).

The results of a systematic review and meta-anal-
ysis were based on 39 studies reporting DD levels
in 5,750 non-severe patients and 2,063 severe pa-
tients, and 16 studies reporting DD levels in 2,783
survivors and 697 non-survivors. DD levels were
significantly higher in patients with severe clini-
cal status compared to those with non-severe
forms of COVID-19, and in non-survivors com-
pared to survivors. DD levels above the upper
limit of normal were associated with a higher risk
of severity (RR: 1.58; p<0.0001) and mortality

(RR: 1.82; p<0.0001). The authors concluded that
elevated DD levels determined at admission cor-
relate significantly with the severity of COVID-19
and can predict mortality in hospitalized patients,
thus they should be used for risk stratification in
COVID-19 patients (17). Another systematic re-
view and meta-analysis involving 6 original stud-
ies and a total of 1,355 hospitalized patients with
moderate to critical COVID-19 confirmed these
results — DD level is significantly associated with
the risk of mortality in COVID-19 patients. The av-
erage DD value was higher in non-survivors com-
pared to survivors (49).

According to the results of four meta-analyses
published in 2020 and 2021, the sensitivity of the
prognostic performance of DD for severity, mor-
tality, and VTE in patients with COVID-19 was 55-
77%, 64-75%, and 90% respectively, while the
specificity was 56-71%, 66-83%, and 60% re-
spectively. DD is considered a global marker of
hemostasis activation and can predict severe and
fatal outcomes in COVID-19 patients with moder-
ate sensitivity and specificity. It can diagnose VTE
with high sensitivity and low specificity. The au-
thors recommend the use of this marker as a pre-
radiographic screening tool, risk stratification in-
dicator for VTE, and routine investigation after
anticoagulant therapy for hospitalized patients
with COVID-19 (2,12, 22, 29).

DISCUSSIONS

DD is an independent prognostic marker. Higher
DD levels in patients with COVID-19 are signifi-
cantly associated with the risk of disease progres-
sion, severity of the condition, composite out-
come, and mortality risk (12). These meta-anal-
yses recommend the rapid assessment of DD for
predicting adverse outcomes in COVID-19 (2, 12,
22,29).

Patients with severe forms of COVID-19 have a
higher risk of hypercoagulability, and deceased
patients show significantly higher DD levels, re-
flecting a state of hypercoagulability. These find-
ings suggest that higher DD levels in patients with
COVID-19 may indicate coagulopathy and throm-
botic risk (12, 48, 50).

Although the DD levels at admission and their
trends during hospitalization are associated with
outcomes in COVID-19, DD has limited perfor-
mance characteristics as prognostic tests when
analyzed separately (44).
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A systematic review and meta-analysis conducted
on 12 studies with 3,343 patients, including 2,801
patients with COVID-19 (967 patients with severe
form of the disease), revealed that the pooled re-
sults of all studies showed significantly higher DD
concentrations in patients with more severe
COVID-19 compared to patients with non-severe
condition and the overall COVID-19 patients (29).
There are correlations between the severity of
COVID-19, severe increase in DD levels, and the
increased rate of complications and final out-
comes (2).

Therefore, DD should be used as a pre-radio-
graphic screening tool as early as possible after
admission, as a risk stratification indicator for
VTE, and as a routine investigation after anticoag-
ulant therapy for hospitalized patients with
COVID-19. Based on the increase in DD levels, ad-
justing therapeutic doses of anticoagulants be-
comes more beneficial for patients compared to
prophylactic doses (22).

A D-dimer level >2590 ng/mL was associated
with a 17-fold increase in the adjusted risk of pul-
monary embolism, and the absence of any antico-
agulant therapy was associated with a 4-fold in-
crease in the risk of pulmonary embolism in pa-
tients with severe COVID-19 (oxygen saturation
measured by pulse oximetry Sp0O2 <93% in room
air, respiratory rate =230 breaths/min, or rapid
clinical deterioration) (51).

Itis confirmed that severe COVID-19 is associated
with cascades of inflammatory mediators, and the
evaluation of these markers allows for early iden-
tification or even prediction of disease progres-
sion. It is well known that C-reactive protein is an
acute-phase protein and an active regulator of in-
nate immunity, serving as a predictive proinflam-
matory biomarker for the need of mechanical
ventilation and escalation of treatment in uncon-
trolled inflammation in SARS-CoV-2 viral infec-
tion (38).

Therefore, early identification of variables associ-
ated with poor outcomes in patients with COVID-
19 can be useful for planning more appropriate
preventive treatment, reducing the risk of devel-
oping ARDS and ICU admission, improving sur-

CONCLUSIONS

vival, and optimizing the allocation of healthcare
resources, which can be highly limited in some
countries. Additionally, ambulatory patients pre-
senting one or more of these characteristics can
be promptly hospitalized for enhanced manage-
ment (16, 30).

Furthermore, the assessment of DD concentration
and its correlation with inflammatory markers
and the severity of COVID-19 has found that the
median value of DD was three times higher in pa-
tients with severe forms of COVID-19 compared
to those with mild forms of the disease (1870
mg/L versus 630 mg/L, respectively). A weak but
significant positive correlation was observed be-
tween DD and CRP (r=0.327; p<0.001). The com-
bination of CRP value of 72.65 mg/L and DD value
of 1250 mg/L can be used as a marker of COVID-
19 severity with moderate accuracy (42).

Therefore, based on the aforementioned infor-
mation, it is evident that COVID-19 is a prothrom-
botic condition, and coagulopathy is a significant
complication in such patients, closely associated
with clinical outcomes. DD indicates hypercoagu-
lability and is directly associated with the severity
of COVID-19. Furthermore, DD can be used as an
early and reliable prognostic biomarker to pre-
dict mortality in patients with COVID-19 at the
time of hospitalization. They facilitate a personal-
ized and effective clinical management process,
including anticoagulation strategies, which could
significantly reduce the mortality rate (3, 12, 22,
24,29, 34, 44, 45, 48, 49).

The determination of DD is a widely available la-
boratory test, feasible in patients with COVID-19
(16, 17, 24, 38, 49). However, there are also
sources of heterogeneity, including age, comor-
bidity rates, average length of hospitalization, cri-
teria for excluding conditions that increase DD
levels (such as pregnancy, cancer, post-trauma
state, and surgery), and the timing of DD meas-
urement. Furthermore, the lack of association be-
tween DD levels and mortality indicates that anti-
coagulant treatment may lead to a decrease in the
number of deaths (22, 45). Confirmation of these
results requires further studies, particularly on a
global scale, to determine the specific key value of
this laboratory biomarker (6, 18).

1. COVID-19 is a prothrombotic, procoagulant condition, and coagulopathy is a common complication
in such patients closely associated with clinical outcomes. In the majority of cases, D-dimer levels
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are elevated and indicate hypercoagulability that is directly proportional to the severity of COVID -
19.

D-dimers are positively associated with the degree of severity and increased risk of progression to
a severe form of the disease. They correlate inversely with survival and can predict the prognosis
and outcome of patients with COVID-19. D-dimers contribute to patient triage, determining thera-
peutic strategies, preventing complications, positively influencing the course of the disease, and
monitoring prognosis.

The level of D-dimers is significantly higher in patients with COVID-19 compared to healthy indi-
viduals, in patients with severe forms of COVID-19 compared to those with non-severe forms, in
patients with ARDS compared to those without ARDS, and in deceased patients compared to those
who have survived.

D-dimers should be used as a pre-radiographic screening tool as early as possible after admission,
as an indicator for stratifying the risk of venous thromboembolism, and as a routine investigation
after anticoagulant therapy for hospitalized patients with COVID-19. Based on the increase in D-
dimers, adjusting therapeutic doses of anticoagulants is more beneficial for patients compared to
administering prophylactic doses.
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Keywords: armed Introduction. Contemporary armed conflicts are characterized by a multifaceted blend of
conflict, medical sup- combat strategies, encompassing conventional and unconventional weaponry, regular and
port, deployment, irregular forces, terrorist actions and acts of organized crime, indiscriminate violence and
medical service, Roles. outside international law.
Material and methods. A retrospective bibliographic study was conducted on the evolution
of combat strategies employed by the U.S. Armed Forces, NATO member countries, and inter-
national UN Peacekeeping Operations over the past 25 years.
Results. The way of organizing and providing medical assistance in local military conflict
differs from the principles governing medical support in major armed conflicts. The staging
of the treatment system and the evacuation of the wounded follows a crucial time-based
framework known as the '10-1-2(+2)' rule: "10"- immediate measures to stop bleeding
within 10 minutes of the injury; "1" - evacuation to the medical treatment facility capable of
performing resuscitation and stabilizing vital functions.; "2" - timely transfer to a medical
formation equipped for Damage Control Surgery and Resuscitation within 2 hours of the in-
jury; "+2" - performing the surgical intervention, stabilization of vital functions, and diag-
nostic preparations for strategic evacuation within 4 hours of the injury.
Conclusions. Resulting from the specific particularities of the local military conflict, the
planning of medical support as well as the complex of treatment and evacuation measures,
force health protection, medical logistics, require adaptation to the real tactical and medical
situation created.

Cuvinte-cheie: con- GESTIONAREA RISCURILOR: SISTEMUL DE SPRIJIN MEDICAL IN CONFLICTUL AR-

flict militar, sprijin MAT CONTEMPORAN

medical, esalonarea, Introducere.-Conflictul militar contemporan poate fi caracterizat ca o combinatie a diver-

serviciu medical, Role.  selor moduri de de luptd, utilizind armele conventionale si neconventionale, forte regulate
si neregulate, actiuni teroriste si alte acte de criminalitate organizatd, violentd nediscrimi-
natorie §i alte actiuni care contravin dreptului international..
Material si metode. A fost realizat un studiu bibliografic retrospectiv din ultimii 25 de ani a
evolutiei modului de luptd ale Fortelor Armate ale SUA, tdrilor membre NATO, precum si
operatiunile internationale de mentinere a pdcii ONU.
Rezultate. Modul de organizare si acordare a asistentei medicale in conflictul militar local
diferd de la principiile sprijinului medical in conflictul militar major. Esalonarea sistemului
de tratament si evacuare a rdnitilor se bazeazd pe imperativul intervalului recunoscut ca
,10-1-2(+2)”: ,10” - controlul cdilor respiratorii si hemostaza provizorie - pdnd la 10 minute
de la momentul ranirii; ,,1” - evacuarea la formatiunea medicald cu capabilitdtile de efectu-
are a resuscitdrii/stabilizdrii functiilor vitale; ,2” - evacuarea la formatiunea medicald care
asigurd asistenta chirurgicald de urgentd - pdnd la 2 ore de la momentul ranirii; ,+2” - efec-
tuarea interventiei chirurgicale, stabilizarea functiilor vitale, diagnosticarea rectificatd vi-
zdnd pregdtirea rdnitilor pentru evacuare strategicd - pdnd la 4 ore de la momentul rdnirii.
Concluzii. Reiesind din particularitdtile specifice ale conflictului militar local, planificarea
sprijinului medical cdt si complexul de mdsuri de tratament si de evacuare sanitaro -igienice
si antiepidemice, logistica medicald necesitd adaptare la situatia tacticd si medicald reald
creatd.
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INTRODUCTION

The changing landscape of armed conflicts in the
past three decades has given rise to novel trends
and diverse scenarios in the preparation and exe-
cution of combat operations. Consequently, mili-
tary strategies have undergone significant modi-
fications (1). The advent of cutting-edge technol-
ogies has ushered in a revolutionary shift in the
methods and approaches employed in combat ac-
tions. Modern armed conflicts are distinguished
by the fusion of various modes of engagement: en-
compassing traditional and unconventional wea-
ponry, both regular and irregular forces, in-
stances of terrorism, organized criminal activi-
ties, indiscriminate violence, and actions that op-
erate beyond the international law (2). In the ma-
jority of contemporary armed conflicts, opera-
tional military forces typically consist of task
forces ranging from 1-2 battalions up to a brigade,
responsible for autonomous and self-sustained
combat operations. Insights gleaned from recent
operational experiences underscore a discernible
contrast in the structure and delivery of medical
assistance between regional military conflicts and
large-scale armed confrontations.

The aim of the study is to highlight the particular-
ities related to the changing nature of armed con-
flicts and their impact on military strategies, tech-
nological advances, and medical support systems.

MATERIAL AND METHODS

A comprehensive retrospective bibliographic
study was conducted to trace the evolution of
combat action methodologies within the United
States of America, NATO member nations, and in-
ternational UN Peacekeeping Operations over the
past 25 years.

RESULTS

Contemporary armed conflicts are distinguished
by the execution of combat actions utilizing re-
sources and capacities aligned with peacetime or-
ganizational structures, often involving partial
mobilization. These conflicts typically occur
within confined operational zones, with the
timeframe for conducting combat actions span-
ning anywhere from as short as 6 days (as seen in
the 1967 Arab-Israeli conflict) to as extended as 8
years (as observed in the 1980-1988 Iran-Iraq
conflict). The intensity of combat actions during
such conflicts displays cyclic fluctuations, marked

by the gradual accumulation of forces and re-
sources over a span of up to 6 months, leading to
direct combat engagements lasting around 7
days. Importantly, the civilian populace residing
in the involved belligerent parties is exposed to
substantial risks stemming from detrimental fac-
tors, resulting in the unfortunate occurrence of
collateral losses (2).

The core concept of the modern staged treatment
and evacuation system lies in the sequential im-
plementation of treatment procedures, following
a specific order of medical stages. These stages
are closely linked with the transfer of wounded or
sick individuals to specialized medical units,
aligning with their medical requirements and
designated destinations. Additionally, this ap-
proach factors in the dynamic interplay between
the prevailing combat circumstances and the
medical settings (3, 4, 5).

As per the stipulations of the NATO Directive of

2010, the previously emphasized critical time

frame for delivering medical assistance known as

the “Golden Hour” has been replaced by the '10-

1-2 (+2)" interval, comprising:

e "10" - stop bleeding - up to 10 minutes from
the time of injury;

e "1" - evacuation to the medical treatment fa-
cility capable of performing resuscita-
tion/stabilization of vital functions;

e "2"-evacuation to the medical formation that
provides Damage Control Surgery and Resus-
citation - up to 2 hours from the time of in-
jury;

e "+2" - surgical intervention, stabilization of
vital functions, diagnosis aimed at preparing
the wounded for strategic evacuation
(STRATEVAC) - up to 4 hours from the time
of injury.

Taking into account the "optimal range” and the
capacities of medical units within the Armed
Forces of NATO member countries and the United
States of America, the medical service assets and
resources are organized into four distinct levels:
Role 1, 2, 3, and 4. These medical units are catego-
rized into Roles based on their minimum clinical
and paraclinical capabilities (tab. 1). Additionally,
it's noteworthy that the operational readiness
and mobility of these medical units align with the
military structures they support.
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Table 1. The capabilities of Role 1 (R1) level medical treatment facility.

Ensures the primary medical assistance of the workforce, including first aid (medical aid), triage, resus-

citation and stabilization activities.

Ensures the retrieval of the wounded individuals and their readiness for evacuation.

Provides elements of preventive medicine.

adversary.

Provides a medical protection component against weapons of mass destruction, probably used by the

The capabilities

May include minimal capacities for providing short-term patient care, primary dental services, a labor-
atory for conducting essential analyses, and personnel trained in combat stress management.

Can allocate forces and means for the medical support of the forces, whether from advanced positions

or isolated locations.

Can allocate forces and means to establish rapid response medical teams.

The Role 1 medical treatment facility encom-
passes the Battalion Aid Station (BAS), which
serves as the fundamental component of the bat-
talion's medical platoon.

The organizational structure of the medical pla-
toon comprises the following components: man-
agement, treatment unit, ambulance unit, and
health instructors’ unit. The Commander, treat-
ment and ambulance units together form the Bat-
talion Aid Station within the battalion.

The treatment unit serves as a fundamental com-
ponent in delivering medical aid at the battalion
level. The unit's personnel are organized into two
groups:
e group "A" consists of a doctor and up to three
nurses.

e group "B" comprises a paramedic and up to
three health instructors.

The ambulance unit comprises two ambulance
teams: a tracked ambulance team with three
members and a wheeled ambulance team with
two members. This section is responsible to
transport the wounded from the injury site or
Casualty Collection Point (CCP) to the Battalion
Aid Station (BAS).

The combat medic unit consists of combat medics,
each assigned to a maneuver company.

The Role 2 (R2) medical treatment facility pos-
sesses the capability to receive and prioritize
wounded individuals, as well as provide advanced
resuscitation and treatment for traumatic shock
(tab. 2).

Table 2. The types of Role 2 and their capabilities (6).

The types

The capabilities

Role 2 Forward (R2F) - the advanced medical for-
mation, with high mobility
(The resources of the given formation are limited)

advanced emergency surgical assistance

postoperative care

preparing the wounded for further evacuation

Role 2 Basic (R2B) - the mobile medical treatment fa-
cility

(Limitations in the hospitalization of the wounded and
medical supply constraints)

reception

triage

resuscitation and emergency surgery

postoperative care

Role 2 Enhanced (R2E) - strengthened medical treat-
ment facility

diagnostic

specialized medical assistance

prepare the wounded for strategic evacuation
(STRATEVAC)

The unit can be deployed independently to en-
hance the delivery of medical assistance within

the operational theatre.
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The medical support concept of the United States
Armed Forces dictates that each branch or type of
service possesses its own Role 2 medical for-
mations.

Within the Land Forces, these formations consist
of the medical company and the Advanced Surgi-
cal Team.

There are two types of medical companies, each
carrying out the same missions, but differing in
their operational areas:

1. The Brigade Medical Support Company, also
referred to as the "Charlie Company”, operat-
ing within the Brigade Support Battalion, of-
fers medical assistance at Role 1 and 2 levels
to personnel within the tactical group at the
brigade level, including the reinforced units.
Depending on the situation, the company can
establish up to four medical teams, each com-
prising a surgeon, three paramedics, and
three nurses, capable of autonomous opera-
tion.

2. The Area Support Medical Company is an in-
tegral part of a medical battalion within the
medical brigade.

The company creates medical teams intended for
deployment within the division support brigade.
These teams perform operations in the rear area
of the division or at a corps logistics group. The
primary mission is to provide medical aid to op-
erational units that lack internal medical for-
mations within their organizational structure (6).

In light of the insights gained from the "Desert
Storm" operation in 1991, a decision was made to
eliminate the Mobile Army Surgical Hospital
(MASH) from the division-level treatment and
evacuation system.

The hospital's responsibilities were handed over
to the Forward Surgical Team (FST), whose mis-
sionis to provide surgical assistance to injured in-
dividuals unable to be transported to the next
stage due to conditions such as severe bleeding or
respiratory distress.

This team comprises 20 members, including three
general surgeons, a traumatologist, two anesthe-
siology nurses, and three general nurses.

The FST has the capacity to conduct 20 surgical
procedures daily, with subsequent intensive care
lasting up to 6 hours per patient. Overall, inten-
sive therapy can be provided to a maximum of 8

injured individuals simultaneously, for a duration
of up to 72 hours (7, 8).

Surgical aid for the wounded adheres to the
"Damage control” principle, focusing on surgical
interventions aimed at preserving the lives of the
injured individuals.

The term "Damage control,” derived from the
American maritime terminology, signifies the use
of all available resources in the effort to rescue a
sinking vessel.

The approach of initially planned surgical treat-
ment was employed to reduce mortality rates
among individuals with abdominal injuries, par-
ticularly those complicated by significant hemor-
rhaging. This approach aims to avert organ evis-
ceration and postpone the repair of injured or-
gans until the patient's vital functions have been
stabilized.

The Role 3 (R3) level medical treatment facility
encompasses the following capabilities:

1. This medical formation is designed to deliver
secondary medical care, possessing the ca-
pacity to admit and retain severely injured or
critically ill patients within a hospital setting.
It is fully equipped to conduct comprehen-
sive diagnoses and deliver specialized surgi-
cal treatments and recovery services for inju-
ries sustained in combat. Depending on the
prevailing operational protocols, patients
may also be transferred to a Role 4 Medical
Treatment Facility (MTF). The R3 facility is
staffed with experts in essential surgical dis-
ciplines, anesthesia-intensive therapy, inter-
nal medicine, infectious diseases, ophthal-
mology, neurology, and others, as necessi-
tated by the mission. The equipment is tai-
lored to suit the specific requirements of the
overall task.

2. The facility provides services for blood trans-
fusion and blood substitutes.

3. Depending on specific needs, the facility may
include specialized departments with ex-
perts in neurosurgery, oral-maxillo-facial
surgery, and advanced medical imaging tech-
niques such as computed tomography, ultra-
sound, arthroscopy, and more (9).

The medical units within the Role 3 echelon con-
stitute the apex of medical aid accessible within
the operational theatre, offering the most exten-
sive hospitalization capabilities.
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These medical formations are designed to oper-
ate at the army corps level and are represented by
the Combat Support Hospital. Their core mission
is to deliver comprehensive medical support, en-
compassing both outpatient and inpatient care, to
all patient categories within the Operation Thea-
tre.

The hospital structure comprises:

1. Management, along with a management de-
tachment.

2. Hospital Company with 84 beds (Alpha Co).

3. Hospital Company with 164 beds (Bravo Co).

The”Alpha” company (44 beds) comprises the fol-
lowing capabilities: 2 operating rooms (with a
maximum capacity of 36 hours for surgical inter-
ventions per day), 2 intensive care units (each
with 12 beds), and a hospital unit (20 beds). In ad-
dition to the Hospital Reinforcement Element's

CONCLUSIONS

capacity (20 intensive care beds), it also consti-
tutes a Field Hospital (84 beds).

The capabilities of the 'Bravo' hospital company
(164 beds) encompass: 4 operating rooms (with a
maximum capacity of 60 hours for surgical inter-
ventions per day), 2 intensive care units (each
having 12 beds), and 7 inpatient units (each
equipped with 20 beds) (10).

A hospital ship (Hospital Ship) with a capacity of
1000 beds (including 100 intensive care beds and
12 operating rooms) is designated for providing
medical assistance within the Naval Forces at the
Role Il level (11 - 14).

The Role 4 (R4) medical treatment facility encom-
passes a wide range of specialties, investigations,
and medical procedures. This medical unit oper-
ates within the national territory, at its desig-
nated permanent deployment location.

1. While a significant portion of today's global operations involve peacekeeping missions, it's im-
portant to acknowledge that there are various other types of military conflicts in their active phases

as well.

2. Due to the unique characteristics of local military conflicts, the planning of medical support, along
with the intricate set of treatment and evacuation measures, force health protection, and medical
logistics, necessitates adaptation to the actual tactical and medical circumstances.

3. This imperative calls for the integration of contemporary approaches methods in medical support,
spanning from the battlefield to the recovery of the wounded and sick.
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Cytokine Storm, Tocil- impact on the evolution of COVID-19, aggregating the tissue impairment, organ failure, and

izumab, severe forms, an increased risk of death. Several studies have demonstrated the beneficial effect of Tocili-

oxygen therapy. zumab (TCZ) in reducing hyperimmune response in severe forms of COVID-19. Material and
methods. This is an experimental controlled clinical trial, consisting of 66 patients hospital-
ized with severe COVID-19. Results. On overage, the decision to administer TCZ was made on
average on the 11.34+0.31 day of the disease, when the beginning of Cytokine Storm was
suspected in the patients already on dexamethasone treatment. The clinical and paraclinical
parameters, including fever, asthenia and dyspnea duration, SpOZ2 level, oxygen therapy need,
improvement of the radiological picture, and duration of hospitalization were more favora-
ble in patients treated with TCZ 400 mg compared to those treated with TCZ 200 mg
(p<0.0001). The relative risk of rapid worsening after TCZ (RR=0.88), the relative risk of de-
creasing blood pressure (RR=0.29) and the relative risk of transfer to intensive care units for
invasive or non-invasive ventilation (RR=0.8) was lower in patients treated with TCZ 200 mg
compared to the 400 mg TCZ lot. Conclusions. The dose of TCZ had a significant impact on
the duration of clinical manifestations, the duration of oxygen therapy and the duration of
patient hospitalization, with better results for TCZ 400 mg compared to TCZ 200 mg. Alt-
hough the risk of worsening after TCZ and the risk of transfer to intensive care were lower in
patients treated with TCZ 200 mg. So, the 200 mg fixed dose of TCZ can be a life-saving option
for severely ill patients with COVID-19 in the context of IL-6 inhibitor supply shortages.

Cuvinte-cheie: DOZA REDUSA DE TOCILIZUMAB 200 MG, COMPARATIV CU 400 MG, LA PACIENTII

COVID-19, furtund de CU FORME SEVERE DE INFECTIE COVID-19

citokine, Tocilizumab, Introducere. Eliberarea excesivd a citokinelor proinflamatorii are un impact negativ asupra

forme severe, terapie evolutiei infectiei COVID-19, sporind afectarea tisulard, insuficienta organica si riscul de de-

cu oxigen. ces. Mai multe studii au demonstrat efectul benefic al preparatului Tocilizumab (TCZ) in re-
ducerea rdaspunsului hiperimun in formele severe de infectie COVID-19. Material si metode.
Este un studiu experimental, clinic controlat, care include 66 pacienti, internati cu forme se-
vere de infectie COVID-19. Rezultate. Decizia privind administrarea de TCZ a fost luatd in
medie in ziua a 11,34+0,31 de boald, cdnd a fost suspectat debutul furtunii de citokine la
pacientii aflati deja in tratament cu dexametazond. Parametri clinici si paraclinici, precum
durata febrei, asteniei si a dispneei, nivelul SpOz, necesitatea in terapie cu oxigen, ameliora-
rea tabloului imagistic radiologic, si durata spitalizdrii au fost mai favorabili la pacientii
tratati cu TCZ 400 mg fatd de cei tratati cu TCZ 200 mg (p<0.0001). Riscul relativ de agravare
rapidd dupd administrarea TCZ (RR=0,88), riscul relativ de diminuare a tensiunii arteriale
(RR=0,29) si riscul relativ de transfer in sectiile de terapie intensivd pentru ventilatie inva-
zivd sau non-invazivd (RR=0,8) a fost mai scazut la pacientii tratati cu TCZ 200 mg, compa-
rativ cu lotul TCZ 400 mg. Concluzii. Doza de TCZ a influentat durata manifestdrilor clinice,
durata terapiei cu oxigen si durata spitalizdrii pacientilor, cu rezultate mai bune pentru TCZ
400 mg fatd de TCZ 200 mg, desi riscul de agravare dupd TCZ si riscul de transfer in terapie
intensivd au fost mai joase la pacientii tratati cu TCZ 200 mg. Deci, doza de TCZ de 200 mg
poate fi o optiune de salvare a vietii pacientilor gravi cu infectie COVID-19, in contextul defi-
citului de aprovizionare cu inhibitori de IL-6.
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INTRODUCTION

The COVID-19 pandemic caught the medical com-
munity by surprise and totally unprepared. After
two years of brainstorming, COVID-19 still has
many unclarified pathogenetic and therapeuticis-
sues. Cytokines are essential for tissue homeosta-
sis and, as mediators, unleash an effective im-
mune response during infections (1, 2). However,
the deregulated excessive pro-inflammatory cy-
tokine secretion has a detrimental impact on the
evolution of COVID-19, aggregating the hemody-
namic alterations, tissue impairment, organ fail-
ure, and increasing the risk for death (3, 4, 5).

It is considered that COVID-19 evolves in several
stages, each with its specific pathogenetic and
clinical characteristics: early stage — marked by
high multiplication of SARS CoV-2; stage I1A - dis-
tinct by the appearance of pulmonary pathology;
stage IIB - defined by pulmonary involvement
with hypoxia and the beginning of systemic in-
flammation; stage Il - expressed by evolution to
extrapulmonary systemic hyper inflammation
syndrome (6). Interestingly, there is no conclud-
ing association between the clinical aggravation
of the patients in the second week of the disease
and viral load, supporting the primordial role of
the immune response in COVID-19 severity (7).
Thus, for clinicians is extremely important to un-
derstand all pathophysiologic stages in the dis-
ease's evolution and correctly appreciate the ap-
propriate moment for antivirals, corticosteroids,
and cytokine inhibitors administration.

It is commonly considered that IL-6 plays the fun-
damental role among pro-inflammatory cyto-
kines in the progression of SARS CoV-2 infection
(8,9, 10). IL-6 signalling in the vascular endothe-
lium has a key role in the imbalance toward the
prothrombotic state (11, 12, 13). Pulmonary in-
flammation could trigger local vascular dysfunc-
tion and fibrinolysis, thus contributing to fibrin
deposition and dysfunction of alveolar-capillary
blood gas exchange (14, 15). In this setting, sev-
eral studies have demonstrated the beneficial ef-
fect of IL-6 inhibitors in reducing hyperimmune
response in severe forms of COVID-19 (16 - 20).
The therapeutic effect of IL-6 inhibitors in COVID-
19 patients with exaggerated systemic inflamma-
tory response was investigated in randomized,
controlled platform trials, RECOVERY, and
REMAP-CAP, that revealed its beneficial ef fect on
the survival rate (21, 22). These studies

prompted the introduction of Tocilizumab (TCZ),
a monoclonal antibody that inhibits the Interleu-
kin-6 (IL-6) receptor in the treatment guidelines
for severe COVID-19 (23 - 26). Reminding the
pathogenetic stages of disease evolution in SARS
CoV-2 infection is essential to realize the signifi-
cance of the time frame of TCZ administration
during COVID-19: not too early, but not too late.
Thus, IL-6 inhibitors may not give additional ben-
efits while the patient is already in a critical state
and require invasive mechanical ventilation (27,
28). In most studies, TCZ is administered to pa-
tients already severely hypoxemic, requiring me-
chanical ventilation, even in a critical state or
within the first hours of life support measures
such as invasive or non-invasive ventilation. This
may partially be the cause of the lack of plausible
results of TCZ treatment in some trials of COVID-
19 (29, 30, 31).

Taking into consideration the pathogenesis of ex-
cessive systemic inflammatory immune response
in severe cases of SARS CoV-2 infection, Tocili-
zumab was the second drug highly suggested by
the WHO for COVID-19 severe or critical cases
treatment after dexamethasone recommendation
in September 2020. Administration of IL-6 inhib-
itors for COVID-19 has been prequalified from
rheumatoid arthritis (RA) and systemic juvenile
idiopathic arthritis (SJIA) treatment schedules.
The recommended dose of TCZ accepted by most
guidelines for COVID-19 is 8 mg/kg up to a maxi-
mum of 800 mg, as an intravenous bolus infusion,
and a second dose administration can occur 12 to
48 hours later. Other studies proved that a dose of
TCZ 400 mg demonstrates an equivalent reduc-
tion of inflammation and comparable mortality to
a dose of 8 mg/kg (32). The COVIDOSE study con-
cluded that TCZ 4-8 mg/kg dose might be too
much for patients with COVID-19 hyper inflam-
mation syndrome. The dose-finding studies, espe-
cially of minimal acceptance, and the administra-
tion time frame that can provide a valuable anti-
inflammatory effect in COVID-19 hypercytokine
response have not yet been fully completed.

The study aimed to compare physiological re-
sponses and clinical outcomes of IV TCZ 200 mg
vs. 400 mg fixed dose bolus in patients with se-
vere COVID-19 that do not require invasive venti-
lation at the moment of administration. The study
was also reasoned by the shortages of IL-6 inhibi-
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tors supply in the Republic of Moldova during the
pandemic period.

MATERIAL AND METHODS

A controlled experimental clinical trial was con-
ducted. This study was carried out with the ap-
proval of the Ethics Committeeno.02/02.10.2020
of the Nicolae Testemitanu State University of
Medicine and Pharmacy, Republic of Moldova. Af-
ter obtaining the patients’ agreement to partici-
pate in the research, two groups of patients with
COVID-19 infection, severe form, hospitalized be-
tween December 2020 and June 2021 in the Toma
Ciorba Clinical Hospital for Infectious Diseases,
Republic of Moldova, were made. A total of 66 pa-
tients were included in the study. Group ratio 1:1
(L1=33, L2=33). Patients in the research group
(L1) were treated with a single intravenous dose
of Tocilizumab at 200 mg. Those in the control
group (L2) received a single intravenous dose of
Tocilizumab at 400 mg. The TCZ dose decision
was made randomly.

The diagnosis of COVID-19 was confirmed by de-
tecting SARS-CoV-2 RNA by PCR tests. Patients
were not COVID-19 vaccinated, and no one re-
ceived monoclonal antibodies targeting the spike
glycoprotein or antiviral treatment against SARS
CoV-2 during the study period. Criteria for inclu-
sion in the study were: people over the age of 18
with severe forms of COVID-19 who developed
signs of cytokinic storm. The data from the pa-
tients' medical records were processed according
to a unified, pre-established form that included
epidemiological, socio-demographic, clinical, par-
aclinical, laboratory data, and information on
therapeutic management. Data were collected
from the day of hospitalization till the date of dis-
charge or transfer to ICU.

A decision regarding TCZ administration was
made when the beginning of Cytokine Storm (hy-
percytokinemia) was suspected in the patients al-
ready on dexamethasone treatment.

Criteria for TCZ administration were the combi-
nation of fever >38°C, prolonged or reappearance
in the second wave, exacerbation of asthenia, in-
tensification of dyspnea, advancing hypoxemia
Sp02 <94% at rest on room air, bilateral lung in-
volvement with progressive negative evolution of
imaging over the last 24-48 hours, requirement of
oxygen supplementation 10 L/min within 24-48
hours of commencement of respiratory support

on nasal oxygen, absence of general improvement
following treatment with corticosteroids (dexa-
methasone).

Exclusion criteria for the study group were: age
below 18 years old, pregnancy, pre-existing treat-
ment resulting in ongoing immunosuppression,
co-existing diseases that might be worsened by
[L-6 inhibitors, such as systemic fungal or bacte-
rial co-infection, patients in shock, a necessity in
non-invasive/invasive ventilation before TCZ ad-
ministration, patients with poor prognosis indi-
cating an unlikely survival of over 48 h.

Clinical and paraclinical parameters of patients at
admission and during treatment, the presence of
comorbidities, the persistence of fever after treat-
ment with TCZ and its duration, the rate of pa-
tients with low oxygenation (Sp02 <94%) and the
terms of improvement of O saturation, the pro-
portion of patients transferred to intensive care
department for invasive or non-invasive ventila-
tion, as well as the duration of hospitalization
were evaluated. The accumulated data were en-
tered into Excel. The statistical evaluation of the
data obtained was performed using the MedCalc
program. To estimate the efficacy of treatment in
the compared groups, tests were evaluated:
Arithmetic mean * mean error (M+m), p-signifi-
cance coefficient (p<0.05), Relative Risk (RR),
95% Confidence Interval (95%CI) and Number
Needed to Treat (NNT).

RESULTS

The average age of the patients included in the
study was 58.22+1.38 years, L1 group - 58.6+2.3
y/o, L2 group - 57.8+1,6 [95%CI (0.17-1.77),
p=0.11]. The male/female ratio in the total group
was 0.83, L1 group - 0.5 and L, group - 1.35. Fem-
inine gender predominates in the L group - 22
(66.7%) patients, L, group - 14 (42.4%) patients
[95%CI (0.99-7.38), p=0.05], while masculine
gender predominate in the L; group - 19 (57.6%)
patients, L; group - 11 (33.3%) patients [95%CI
(0.14-1.0), p=0.05]. Contact with the patients with
COVID-19 was confirmed in 28 (42.4%) cases.

Patients were hospitalized during the different
periods of disease evolution. The average day of
hospitalization from the onset of the disease was
7.86x0.38 (2-14) days. The main clinical manifes-
tations of the patients in the total group while en
tering the hospital were fever, fatigue, cough,

dyspnea and headache (fig. 1).
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Figure 1. The main clinical manifestations in the total group while entrance to the hospital.

Patients also suffered from different comorbidi-
ties with negative potentiality on the evolution of
COVID-19, such as arterial hypertension and
chronic cardiovascular diseases 33 (50.0%) pa-
tients, diabetes mellites 21 (31.8%) patients, se-
vere obesities 20 (30.3%) patients. Only 10
(15.15%) patients, average age 57.93+1.6 y.o,

were without confirmed comorbidities at the mo-
ment of hospitalization. There wasn't a statisti-
cally significant difference in the L; and L, groups
in the prevalence of comorbidities that could sub-
stantially influence the evolution of COVID-19
(tab. 1).

Table 1. Distribution of patients by study groups and main comorbidities.

A L1 grou Lz grou RR 95%CI  NNT
HomoriiEes TCZ300 rl:lg TCZ 400 Il:lg P (RR)

‘c‘ggﬁ)ﬂa:‘ﬁgtgi‘;sefs“esa“d chromic 17 (51504)  16(485%) 081 106 0.65-172 33.0
Diabetes mellites 9 (27.3%) 12 (36.4%) 0.43 0.75 0.37-1.53 11.0
Severe obesities 8 (24.2%) 12 (36.4%) 0.29 0.67 0.31-141 8.25
Chronic renal diseases 5 (15.1%) 5(15.1%) 1.0 1.0 0.26-3.84 -
Chronic hepatitis 3(9.1%) 4(12.1%) 069 075 0.18-3.09 33.0
Chronic pulmonary diseases 1 (3.0%) 3(9.1%) 0.32 0.32 0.04-296 16.3
Autoimmune thyroiditis 1(3.0%) 3(9.1%) 0.32 0.32 0.04-296 16.3

Note: RR and NNT were computed for the experimental group

The duration of fever before TCZ administration
was 7.89+0.32 (1-14) days in the total group: L1
group - 7.81+0.38 (3-13) days, L, group -
7.69+0.53 (1-14). This was on average on the
11.34+0.31 day of the disease, Li group -
11.36+0.44 (5-16), L, group - 11.33+0.43 (7-16),
[95%CI (0.18-0.24), P=0.78].

The level of SpO; (%) before TCZ administration
was 85.02+0.77 (68-94) in the total group, L1
group - 85.09+1.03 (78-94), L, group -
84.94+1.15 (68-94), [95%CI (0,39-0,69), P=0,58].
It is necessary to mention that TCZ typically leads

to the temporary worsening of the patients’ gen-
eral state within several days, usually manifested
by the progression of asthenia and temporary re-
duction of SpO;, usually by 5-7%. The first symp-
tom of patient improvement was the decrease in
the level of fever, then the increase of SpO., after
that - asthenia reduction, and the last - dyspnea
disappearance. Subsequently, administration of
an IL-6 inhibitor, the improvement in the general
state of the patients was TCZ-dose-dependent,
with better results registered for the L, group,
which also led to a shorter duration of oxygen
therapy (tab. 2).
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Table 2. Duration of clinical manifestations subsequently administration of TCZ.
q . L1 group L2 group
Manifestations TCZ 200 mg TCZ 400 mg
Fever duration, days 2.09+0.25 0.28+0.09 *
(minimum-maximum days) (1-5) (1-2)
On what day post-TCZ the general state improves according to 7.29+0.74 5.26+0.53 *
the patients' appreciation, (minimum-maximum days) (1-8) (2-8)
. . . 88.7+0.64 90.15+0.6 *
0, - 0,
Average of minimal SpOz, % (minimum-maximum %) (78-94) (80-94)
On what day does SpO: start to increase (minimum-maximum 4.95+0.46 4.08+0.46 *
days) (1-10) (1-14)
. . 9.44+0.97 7.13+0.75*
On what day does Sp02 295 (minimum-maximum days) (3-22) (2-19)
. . .. . 7.29%0.74 5.26+0.53 *
Duration of asthenia, days (minimum-maximum days) (2-16) (1-15)
. - . 10.9+0.94 7.87+0.75 *
Duration of oxygen therapy, days (minimum-maximum days) (2-23) (1-19)
. . . 16.04 £1.08 11.66+0.82 *
Duration of dyspnea, days (minimum-maximum days) (6-29) (3-23)

Note: *p-significance coefficient (p< 0.0001)

At the same time, after TCZ administration 11
(33%) patients in L; group maintained fever for
1-5 days and 8 (24.2%) patients in L; group - for
1-2 days. Worsening of the general condition by
intensification of dyspnea and general asthenia
was established in 15 (45.5%) patients from L;
group on average for 3.5 days and in 17 (51.5%) -
from L, group for 2.8 days. Hypotension below
90/60 mmHg was recorded in 2 (6.0%) patients
in L1 group and in 7(21.2%) - in L, group. Sp02 <
949% was maintained in 31 (93.9%) patients in L
group (during 3-22 days) and in 27 (81.8%) - in
L, group (during 2-19 days)(tab.3).

The transfer rate to the ICU remains high in the to-

tal group, without statistically significant differ-
ence depending on the administration of TCZ dose.

In the ICU department was transferred 18 (27.3%)
patients from the total group, L1 group - 8 (24.2%)
patients, L, group - 10 (30.3%) patients, [95%CI
(0.36-1.77), p=0.62]. According to the significance
index "p", no statistically significant differences
were established between the studied groups (tab.
3) although the relative risk of worsening after
TCZ treatment (RR=0.88), relative risk of blood
pressure drop (RR=0.29) and relative risk of
transfer to intensive care unit (RR=0.8) were
lower in L; patients compared to the control
group. Based on the statistical indicators below,
the TCZ 200 mg dose was not found to be less ef-
fective than the TCZ 400 mg dose. At the same
time, the NNT is quite high according to all mani-
festations for the dose of TCZ 200mg compared to
400mg.

Table 3. Clinical status of patients after TCZ administration.

Ligroup Lzgroup P RR  95%CI NNT
Manifestations TCZ TCZ (RR)
200mg 400 mg

Presence of fever after TCZ treatment,patients 11 8 041 1.37 0.64-2.97 11.0
Post TCZ aggravation (dyspnea, asthenia), pa- 15 17 0.46 0.88 0.54-1.45 11.0
tients
Hypotension < 90/60 mmHg, patients 2 7 0.1 0.29 0.06-1.27 6.6
SpO0:2 < 94%, patients 31 27 0.14 1.14 0.96-1.38 8.2
Transfer to intensive care wards, patients 8 10 0.62 0.80 0.36-1.77 16.5

Note: RR and NNT were computed for the experimental group

Radiological changes were registered in all pa- 13.13£0.92 days after the administration of TCZ
tients from both groups before TCZ administra- 200 mg, and in patients from the control group -
tion. The improvement of the radiological picture at 11.33+0.83 days, significantly earlier
in L; patients was established on average (p=0.0001).
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The duration of hospitalization in non-trans-
ferred to ICU patients was on average 15.97+1.17
(8-30) days, statistically significantly longer in
the L1 group 17.5£1.53 (9-30), compared with the
2-nd group 14.5+1.69 (8-30), [95%CI (2.21-3.79),
p<0.0001].

DISCUSSIONS

In the Republic of Moldova, TCZ is included in the
off-label treatment guidelines for COVID-19 for
severe and critical cases. The usefulness of IL-6
inhibitors depends on the optimal time of admin-
istration: too early can inhibit the effectiveness of
the host immune answer; too late - aggravate the
clinical manifestation, leading to invasive ventila-
tion in critically ill patients. That is why the clini-
cal thinking of physicians, their knowledge profi-
ciencies in understanding the COVID-19 evolu-
tion, and hypercytokinemia expectation, experi-
ence aptitudes in finding the proper time for TCZ
administration is essential for the life of the pa-
tients.

CONCLUSIONS

We are confident of our study limitations, but de-
spite these, we confirm that most baseline charac-
teristics were similar between the two groups,
and the main standard of management was iden-
tical. In our study, both doses of TCZ demonstrate
its efficiency in severely ill patients with COVID-
19, which is essential in a pandemic situation, es-
pecially during periods of TCZ supply shortages.
We cannot prove that the dose of TCZ influences
the percentage of patients transferred to the ICU
for invasive or non-invasive ventilation. However,
we demonstrate that the TCZ dose significantly
impacts the duration of patients' disabilities, with
better efficiency for TCZ 400 mg compared to 200
mg. That is why TCZ 200 mg may not be a cost-
effective solution in COVID-19, as it leads to
longer hospitalization and NNT is quite high ac-
cording to all manifestations than TCZ 400 mg.
However, reducing the TCZ dose can be a life-sav-
ing option in the context of ongoing supply short-
ages.
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The improvement of general condition by decreasing febrile period, asthenia, disappearance of dysp-
nea and increase of Sp0; level, improvement of radiological picture, as well as duration of hospitali-
zation showed better results in patients treated with TCZ 400 mg, although the relative risk of rapid
worsening after TCZ treatment (RR=0.88), relative risk of blood pressure decrease (RR=0.29) and
relative risk of transfer to intensive care unit for invasive or non-invasive ventilation (RR=0.8) were
lower in patients treated with TCZ 200 mg compared to the TCZ 400 mg.

The 200 mg fixed dose of Tocilizumab may be considered an alternative and life -saving drug for se-
verely ill patients at the beginning of the hypercytokinemia phase of COVID-19 in the context of IL-6
inhibitor supply deficiency can provide benefits to a larger number of patients.

Further randomized trials are needed to confirm the efficacy of a low dose of Tocilizumab and the
frame time of IL-6 inhibitor administration in larger populations.
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Introduction. The identification of biotechnologically relevant bacterial strains allows for
their utilization as a basis for the development of sustainable agriculture technologies. Ma-
terial and methods. From the lakes of “La Izvor” Park, 213 representatives of various genera
were isolated, out of which 148 were pathogenic. Each suspension culture was diluted until
108, serial dilutions were inoculated on plates with Tryptic Soy Agar, Kings medium B, Sal-
monella Shigella Agar, Kligler's Iron Agar, Endo agar. For the non-pathogenic ones, enzy-
matic properties were determined, antimicrobial activity was assessed, and they were iden-
tified using the Polymerase Chain Reaction (PCR) method. Selected strains were preserved
through lyophilization for an extended period. Results. The study revealed significant micro-
bial biodiversity in the lakes of "La Izvor" Park, from which 213 bacterial strains were iso-
lated in pure culture, with 65 selected for further research. The purpose of the research was
to isolate and identify non-pathogenic biotechnologically relevant bacteria with various
properties that could be applied in the development of sustainable agriculture. Nineteen
strains with enhanced enzymatic properties and high antifungal activity were highlighted.
These strains were molecularly identified and deposited for inclusion in the National Collec-
tion of Non-pathogenic Microorganisms (CNMN). Conclusions. The results of our study have
shown that microorganisms can be used as safe biological control agents without the use of
chemical compounds, which can prevent soil and water contamination. Lyophilization has
confirmed that these strains have tolerance to osmotic and thermal shocks while maintaining
viability of over 75%. Based on these properties, the strains are ideal candidates for applica-
tion in sustainable agriculture.

IZOLAREA, IDENTIFICAREA SI CONSERVAREA BACTERIILOR DE INTERES BIOTEH-
NOLOGIC DIN APA LACURILOR DIN PARCUL ,LA IZVOR”

Introducere. Identificarea tulpinilor de bacterii de interes biotehnologic permite valorifica-
rea lor ca suport pentru dezvoltarea tehnologiilor agriculturii durabile. Material si metode.
Din lacurile parcului ,,La Izvor” au fost izolati 213 reprezentanti ai diferitor genuri, dintre
care - 148 de tulpine patogene. La fiecare culturd a fost obtinutd o serie de dilutii zecimale
pdnd la 10-% cu inoculare pe medii agarizate Tryptic Soy Agar, Kings medium B, Salmonella
Shigella Agar, Kligler's Iron Agar, Endo agar. La cele nepatogene au fost determinate pro-
prietdtile enzimatice, activitatea antimicrobiand, au fost identificate prin metoda Polyme-
rase Chain Reaction (PCR) si tulpini selectate au fost conservate prin liofilizare pentru o pe-
rioadd indelungatd. Rezultate. Studiul a relevat o biodiversitate microbiand semnificativd
in lacurile parcului,La Izvor”, de unde au fost izolate in culturd purd 213 tulpini bacteriene,
dintre care 65 au fost selectate pentru cercetdri ulterioare. Scopul studiului a constat in izo-
larea si identificarea bacteriilor nepatogene de interes biotehnologic, cu diferite proprietdti,
care ar putea fi aplicate in dezvoltarea agriculturii durabile. Au fost evidentiate 19 tulpini cu
proprietdti enzimatice sporite §i cu activitate antifungicd inaltd. Aceste tulpini au fost iden-
tificate prin metode biologice moleculare si au fost depuse pentru completarea Colectiei
Nationale de Microorganisme Nepatogene (CNMN).

Concluzii. Rezultatele studiului nostru au relevat cd microorganismele pot fi utilizate ca
agenti de control biologic de sigurantd, fard utilizarea compusilor chimici, in acest mod pre-
venindu-se contaminarea solurilor si a apelor. Liofilizarea a confirmat cd aceste tulpini au
tolerantd la socurile osmotice si termice, cu pdstrarea viabilitdtii de peste 75%. Conform
acestor proprietdti, tulpinile sunt candidati ideali pentru aplicare in agricultura durabild.
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INTRODUCTION

Conserving biodiversity involves maintaining, in-
creasing, or actively managing the abundance and
variety of all species worldwide, regardless of
classification, ecosystems, or genetic diversity (1,
2,3).

Biodiversity is defined as the variety of all life on
Earth: ecosystems and their living organisms, in-
cluding animals, plants, habitats, microorgan-
isms, and their genes. Biodiversity assessment is
the first step in the process of defining biodiver-
sity management objectives and conservation
measures for a particular area. The goal of assess-
ment is to gather, analyse, and evaluate the most
relevant information to inform decision-making
and provide recommendations for the future (1,
2,3).

For the conservation of biodiversity, the focus is
often placed on the most important species,
which can be grouped based on certain indicators,
as biodiversity holds multifaceted significance for
humans. It plays a crucial role in our lives because
we depend on the products it provides (3).

Various species with their characteristics and
roles form one of the most important foundations
for sustaining human life. It's important to re-
member that, although their role has not yet been
scientifically proven, each species is important
and has a well-defined role in the Earth’s web of
life. Microorganisms, due to their rich and diverse
enzymatic equipment, can metabolize a wide va-
riety of organic and inorganic compounds (1, 2,
3). Biodiversity conservation can be ex-situ (out-
side their natural habitats, as mentioned in Article
9 of the CBD) or in-situ, referring to the protection
of species in their natural habitats (3).

Ex-situ conservation involves methods for remov-
ing individuals of various species from their natu-
ral environment for purposes such as reproduc-
tion, storage, cloning, or rescue, especially in
cases where their habitats can no longer support
their existence or when they can be used for re-
search and public awareness materials. The pur-
pose of ex-situ conservation of species is diverse
and includes scientific research activities, the pro-
duction of individuals for in-situ reintroduction
programs, the maintenance of genetic diversity,
and the establishment of self-sustaining captive
populations (auto-conservation), so that no indi-
viduals of the species are taken from the wild.

Thus, ex-situ conservation programs should be
considered as a last resort (1, 2, 3).

Within the National Collection of Non-pathogenic
Microorganisms (CNMN), the method of lyophi-
lization is widely used for the long-term conser-
vation and preservation of microorganisms. Ly-
ophilization is a common and safe method for
maintaining the biological properties of microor-
ganisms. It allows for the long-term maintenance
of cultures without the need for continuous sub-
culturing, which is a clear advantage, as repeated
subculturing can lead to changes in biological
properties. To date, there has been extensive ex-
perience in applying the lyophilization method
for preserving microbial cultures. The successful
preservation in a dry state relies on strict adher-
ence to all the details of the lyophilization process
and the conditions for storing lyophilized cul-
tures. Maintaining the viability and purity of
strains while preserving their valuable properties
is an important task for every microbial collec-
tion, from scientific research to practical imple-
mentation (4 - 8).

Our research has focused on isolating, identifying,
and conserving aquatic microbial biodiversity
from the “La Izvor” lakes in Chisinau municipality.
The aim was to select biotechnologically relevant
strains based on their enzymatic and antimicro-
bial properties to contribute to the development
of sustainable agricultural and technological ad-
vancements (9).

To achieve this aim, a screening of aquatic biodi-
versity was conducted, leading to the isolation of
various species of microorganisms such as bacte-
ria (including cyanobacteria and actinobacteria),
fungi (both mycelial and yeast), and microalgae.
Among all the groups of isolated microorganisms,
the study of bacterial strain diversity is of partic-
ular interest, as they represent a wide variety and
can be both pathogenic and non-pathogenic.

MATERIAL AND METHODS

The study included 213 types of bacteria isolated
as a result of assessing the aquatic biodiversity
from the water, mud, and biofilms formed on the
lakes in “La Izvor” Park. The samples were col-
lected from various sectors within the park.

For the isolation, cultivation, and subculturing of
bacterial cultures, the following culture media
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were used: nutrient agar, agarized meat peptone
medium, meat peptone broth, King A, and King B
(dilutions 10-5and 10-6) (10, 11, 12). The isolation
of bacterial cultures was carried out through suc-
cessive dilutions. Subsequently, as a result of
these successive dilutions, they were inoculated
onto Petri dishes with various culture media.

To identify strains of pathogenic enterobacteria,
the following culture media were used: Salmo-
nella Shigella Agar, Endo Agar, Kligler Iron Agar
(KIA), and Triple Sugar Iron Agar (TSI) (13 - 16).

For species identification, molecular biological
methods were employed, involving the amplifica-
tion and sequencing of the 16S rRNA (17).

For conservation, through the lyophilization
method, 19 strains of biotechnologically relevant
bacteria were selected based on their high antimi-
crobial properties against mycelial fungi and phy-
topathogenic bacteria. These strains are now
stored in the National Collection of Non-patho-
genic Microorganisms (CNMN) at the Institute of
Microbiology and Biotechnology of the Technical
University of Moldova: Bacillus velezensis CNMN-
BB-12, Bacillus velezensis CNMN-BB-13, Bacillus
velezensis CNMN-BB-14, Bacillus velezensis
CNMN-BB-15, Bacillus velezensis CNMN-BB-16,
Bacillus velezensis CNMN-BB-17, Bacillus velezen-
sis CNMN-BB-18, Micrococcus yunnanensis CNMN-
BM-19, Micrococcus yunnanensis CNMN-BM-20,
Paenibacillus pabuli CNMN-BP-21, Planococcus
ruber CNMN-BP-22, Peribacillus simplex CNMN-
BP-23, Planococcus chinensis CNMN-BP-24, Bacil-
lus safensis CNMN-BB-25, Bacillus safensis CNMN-
BB-26, Bacillus safensis CNMN-BB-27, Peribacillus
simplex CNMN-BP-28, Bacillus rugosus CNMN-BB-
29, Micrococcus aloeverae CNMN-BM-30.

As a nutritional medium for the cultivation and
growth of the mentioned strains, nutrient agar
was used. Cultivation was carried out at a temper-
ature of +30+1°C for a period of 24-48 hours.

As a stabilizing medium with a protective effect
against osmotic and thermal shocks for lyophi-
lization, 7% sucrose in skim milk was used. After
resuspending the strains in the protective me-
dium and distributing them into vials with 1 mL
each, the samples were frozen at -80°C in the ARC-
TICO ULTF 80 freezer, then lyophilized using the
Free Zone Plus lyophilized. After lyophilization,
they were sealed and stored at +4°C.

The subculturing of microorganism cultures after

lyophilization was carried out on nutrient agar
medium, following the standard method. This in-
volved rehydrating them with distilled water and
incubating them at a temperature of +30+1°C for
3 hours to facilitate their revival (10,11, 12, 18).

The determination of the viability of microorgan-
ism cultures was performed using the method
proposed by Donev in 2002 (1). The method in-
volves performing successive dilutions, inoculat-
ing onto Petri dishes, and counting the colony-
forming units, following a specific formula:

¢ % = (IgUFCml-1s, / IgUFCml-4,) x 100%

in which:

IgUFC ml, represents the logarithm
with base 10 of the number of colony-
forming units before lyophilization;
IgUFC ml-15, represents the logarithm of
the number of colony-forming units after
lyophilization or storage;

c - the viability of cultures in percentages.

Statistical analysis was performed using Mi-
crosoft Excel 2010, by logarithmizing the data and
determining the percentage of viability. The sta-
tistical significance threshold was set at p=0.05.

RESULTS

In order to study the aquatic biodiversity of the
lakes in “La Izvor” Park, 11 water samples, 11
mud samples, and 11 biofilms were examined.
From these samples, 213 types of bacterial colo-
nies were isolated. Subsequently, for the purpose
of selecting pathogenic isolates of enterobacteri-
aceae, they were cultivated on characteristic me-
dia including SS agar, Endo, KIA, and TSI. As a re-
sult of the analysis of bacterial growth on these
characteristic media, 148 samples of enteropath-
ogenic bacteria were identified, including Esche-
richia coli, Salmonella, Shigella, Enterobacter,
Klebsiella, and other strains from the Enterobac-
teriaceae family (9).

The remaining 65 isolates in the study were
tested for various parameters to identify the most
active ones, which are biotechnologically relevant
to us. Consequently, enzymatic properties such as
amylolytic activity (detected in 27 strains), cata-
lase activity (in 42 strains), lipase activity (in 21
strains), cellulase activity (in 18 strains) were de-
termined. Additionally, their antifungal and anti-
bacterial activities were assessed. As aresult of
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the screening, the most active 19 strains were se-
lected. These selected strains were later identi-
fied using molecular biological methods (amplifi-
cation and sequencing of 16S rRNA) in collabora-
tion with the Institute of Biology in Bucharest, Ro-
mania, and the Mother and Child Institute in Chis-
inau, Moldova (17).

Using molecular biology techniques, it was deter-
mined that the majority of the isolated strains
were identified as Bacillus velezensis, with 16S
rRNA sequences showing a similarity of over
99.6% (and a 99.4% similarity with Bacillus amy-
loliquefaciens MPA 1034). Additionally, strains of
Micrococcus yunnanensis were identified, where
the 16S rRNA sequences exhibited a similarity of
over 99.7% (and a 99.5% similarity with Micro-
coccus luteus DSM 200030) (17).

Following microscopic examination, the selected
bacterial strains are both Gram-positive and
Gram-negative. On nutrient agar medium, they
form colonies that can be white or yellow, matte
or shiny, with a smooth and wavy edge. Some may
be of the “S” type, while others are “R.” Microscop-
ically, the cells have a spherical cocci shape and
do not form spores (as seen in M. yunnanensis,
Planococcus  ruber/Planococcus  massiliensis),
while others have an elongated rod-shaped (ba-
cilli) form (as seen in B. velezensis, Paenibacillus
pabuli), which can form endospores (9).

The selected strains with biotechnological poten-
tial were described according to the deposition
passport at CNMN and deposited with the issu-
ance of a microorganism storage certificate. After
deposition at CNMN, these microorganism strains
are preserved using various methods: through
periodic subculturing (though this method is not
efficient for long-term preservation, as there is a
risk of culture loss or changes in the initial mor-
pho-cultural characteristics), under a layer of
mineral oil, or by lyophilization (which is the saf-
est method) (4, 5, 6, 19). Thus, as a result of pre-
serving bacterial strains through the lyophiliza-
tion method, it can be observed that the cell via-
bility after lyophilization varies between 75.91%
to 93.08%, depending on the studied strain (tab.
1).

The analysis of the data in the table above also
shows that, for some strains, the titer decreases
by 3 units compared to the data prior to lyophi-
lization, while for others, it only decreases by 1
unit. This could be associated with their resistan-

ce to the osmotic and thermal shocks they were
subjected to. Thus, for those with a sudden drop
in titer of up to 3 units, the post-lyophilization vi-
ability is lower and ranges between 75.91% and
79.84%. Meanwhile, for those where the titer
drops by one unit, the viability is higher, ranging
between 85.17% and 93.08%. The highest viabil-
ity, reaching 93.08%, is observed in the Bacillus
velezensis CNMN-BB-16 and Peribacillus simplex
CNMN-BP-23 strains.

All bacterial strains revived from lyophilized state
have achieved viability values of over 75.91%, in-
dicating a very good index for cultures preserved
for 5 to 19 years. The results obtained confirm the
preservation of biotechnological properties, mor-
pho-cultural characteristics, and the enhanced re-
generative capacity of the described strains, as
observed by other researchers (4, 5, 20).

DISCUSSIONS

The conservation of biological diversity at the
level of ecosystems, species, populations, and
genes is one of the main concerns of humanity in
the 21st century (the third millennium). The
problem lies in the fact that, with the advance-
ment of technological progress and the intensive
use of natural resources, the anthropogenic im-
pact on biological diversity has significantly in-
creased, leading to a substantial reduction in the
number of species and varieties of living organ-
isms that inhabit the Earth (1, 2, 3).

To identify microorganisms down to the genus or
species level, a series of tests are necessary. These
tests include both morphological and cultural
characteristics, as well as a series of biochemical
tests for microorganism determination. This is
because microorganisms utilize various chemical
substances from the culture medium as a source
of energy or as building material for growth and
reproduction, resulting in changes to the initial
environment (the disappearance of certain sub-
stances from the medium, the appearance of new
products, alterations in pH, gas production, etc.)
(21, 22). These modifications reflect the nature of
the enzymatic equipment and, indirectly, the ge-
netic characteristics of the respective microor-
ganisms. Therefore, biochemical properties are of
particular importance for the identification and
classification of microorganisms. Some character-
istic biochemical tests include agglutination tests,
catalase tests, oxidase tests, coagulation tests, and
others.
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Table 1. The viability of bacterial strains isolated from the water of "La Izvor"
Lake, both before and after lyophilization.
No Strain name Com];eyfoFr(::rmmg T (Cilfjt)é:n = Vial:/ility,
lyophilization lyophilization °
1 Bacillus velezensis CNMN-BB-12 1.2x1012+ 0.1 23x10°%£0.4 77.41+0.7
2 Bacillus velezensis CNMN-BB-13 1.8x1012+0.2 3.9x10°%0.2 78.31+0.3
3 Bacillus velezensis CNMN-BB-14 9.3x1011+0.7 1.2x10°+0.3 75.91+1.0
4  Bacillus velezensis CNMN-BB-15 1.7x1012+ 0.2 29x10°%+0.5 77.31+0.5
5 Bacillus velezensis CNMN-BB-16 7.3x108+1.7 1.8x108+0.2 93.08+0.6
6 Bacillus velezensis CNMN-BB-17 1.1x1012+ 0.1 1.6x102+ 0.3 76.39+0.9
7 Bacillus velezensis CNMN-BB-18 1.3x1012+0.1 1.8x10°+0.3 76.52+0.5
8 Micrococcus yunnanensis CNMN-BM-19 1.5x1012+0.1 2.5x 109+ 0.5 76.05+0.9
9 Micrococcus yunnanensis CNMN-BM-20 1.8x1012+0.1 3.1x10%+0.5 76.33+0.3
10 Paenibacillus pabuli CNMN-BP-21 2.2x1012+0.1 7.2x10°+ 0.4 79.84+0.3
11 Planococcus ruber CNMN-BP-22 2.1x1012+£0.1 6.3x10°%0.7 79.51+0.4
12 Peribacillus simplex CNMN-BP-23 1.5x109+0.2 3.5x108+1.1 93.08+1.9
13 Planococcus chinensis CNMN-BP-24 1.4x10°+0.1 1.6 x108+0.3 89.75+0.7
14 Bacillus safensis CNMN-BB-25 8.8x10°%0,7 51x108+0.3 87.59+0.6
15 Bacillus safensis CNMN-BB-26 9.2x10%+ 0.4 6.2x 108+ 0.4 88.23+0.1
16 Bacillus safensis CNMN-BB-27 1.1x 1010 + (.02 7.6x108+1.0 88.56+0.6
17 Peribacillus simplex CNMN-BP-28 6.5x10°+0.8 2.3x108+0.5 85.17+1.2
18 Bacillus rugosus CNMN-BB-29 1.3x 1010+ 0.1 1.0x 109+ 0.01 89.13+0.2
19 Micrococcus aloeverae CNMN-BM-30 1.2x 1010+ 0.1 1.1x10°%0.1 89.90+0.2

*p=0,05

For the selection of pathogenic isolates of Entero-
bacteriaceae, seeding on Endo agar allows for the
isolation and identification of Escherichia coli
strains. These will manifest as colonies with a
dark pink to light red color, displaying a greenish
metallic sheen, and the medium may exhibit
marked reddening. On SS Agar, according to the
data from specialized literature, Salmonella will
not ferment lactose but will produce hydrogen
sulfide (H:S), thus the bacterial colonies formed
will appear colorless with black centers. Shigella
strains neither ferment lactose nor produce HS,
resulting in colorless colonies as well (13 - 16).

Coliform bacteria, such as E. coli, can also be dif-
ferentiated in this medium. E. coli will ferment
lactose in the medium, resulting in bacterial
growth with a pink color and no hydrogen sulfide
production. Enterobacter and Klebsiella typically
appear larger than E. coli, with colonies that are

creamy mucoid, pale, opaque to pink (13, 14).

Another specific medium used for the isolation
and selection of pathogenic cultures is KIA and
TSI medium, which are widely employed in iden-
tifying Gram-negative bacteria, particularly from
the Enterobacteriaceae family. These media are
identical except for the fact that TSI contains an
overdose of dextrose and lactose compared to
what is found in KIA (13 - 16). The media are
poured into slant tubes and inoculated with a stab
followed by a streak on the slant surface. As a re-
sult, bacteria are exposed to both anaerobic con-
ditions (at the bottom) and aerobic conditions (on
the slant). Phenol red is present as an indicator. If
the bacteria are non-fermentative, such as Pseu-
domonas, they can grow on slant tubes by aerobic
degradation of proteinaceous components in the
medium. This test is particularly valuable in the
initial identification of the Enterobacteriaceae

family (13 - 16).
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For fermentative organisms, glucose is the first
catabolized sugar. If glucose is consumed, the bac-
teria take a detour in their metabolic pathway.
However, if glucose is limited, and the organism
does not produce the necessary enzymes to catab-
olize lactose, the organism can use the protein
from the medium. After inoculation on these
given media, the culture is incubated for 24 hours
at a temperature of +37°C. Time is crucial in read-
ing the KIA results. An early reading could reveal
yellow throughout the medium, leading to the
conclusion that the organism is a lactose fer-
menter when it may simply not have exhausted
the glucose yet. A reading after lactose has been
exhausted could mean that the organism may be
just a glucose fermenter (13, 14, 15).

Thus, the practical importance of biochemical
properties has led to a diversification of working
techniques and, in some cases, their standardiza-
tion. Biochemical tests are performed only with
the help of pure cultures, using control cultures
that produce positive and negative reactions (18,
23).

The author Huda isolated and characterized the
carotenoid pigment from Micrococcus luteus,
which exhibited antibacterial and antifungal ac-
tivity, along with the ability to absorb UV rays in
the range of 300 to 500 nm (24). It is well known
that aerobic bacteria of the Bacillus genus exhibit
high antagonistic activity (22), and biological
preparations based on them offer significant ad-
vantages, such as safety for humans and animals,
resistance to adverse environmental factors. This
makes them effective for use against plant dis-
eases caused by phytopathogens (5, 19, 25). Devi
S. and colleagues mentioned that B. velezensis

CONCLUSIONS

FZB42 is the most extensively researched biofer-
tilizer and biocontrol agent based on Bacillus,
commercially used in agriculture (26). Moreover,
researchers Li-Ting Wang and Fan have proposed
a heterotypic synonym for Bacillus velezensis,
with the subsequent name Bacillus amyloliquefa-
ciens. This proposal has been confirmed through
conducted studies and may be considered for fur-
ther research (27, 28, 29).

The bacterial species Bacillus amyloliquefaciens,
Bacillus siamensis, Bacillus velezensis, and Bacillus
nakamurai, belonging to the operational group
Bacillus amyloliquefaciens (OGBa), are all Gram-
positive, spore-forming organisms. They are
widely distributed in various niches, including
soil, plants, food, and water. Members of the 0GBa
group are known as Plant Growth-Promoting Bac-
teria (PGPB) due to their abilities to fix nitrogen,
solubilize phosphate, produce siderophores, phy-
tohormones, antimicrobial compounds, and vari-
ous enzymes (such as amylase, protease, lipase,
cellulase, xylanase, pectinase, aminotransferase,
barnase, peroxidase) (27, 28).

After identifying and determining strains of bio-
technologically relevant bacteria, their conserva-
tion is of paramount importance due to the long-
term preservation of their characteristic morpho-
cultural and biochemical properties. The determi-
nation of the number of microbial cells immedi-
ately after lyophilization is a crucial parameter,
allowing us to estimate the viability of the studied
strains. A high number of viable cells after lyoph-
ilization can ensure the preservation of strain vi-
ability for an extended period. During the storage
period, the viability of lyophilized cells tends to
decrease relatively slowly (4, 6).

1. 213 types of bacterial colonies were isolated from the lakes in “La Izvor” Park, out of which 148 were
enteropathogenic, such as Escherichia coli, Salmonella, Shigella, Enterobacter, and Klebsiella, as well
as other strains from the Enterobacteriaceae family.

2. Nineteen strains of bacteria with enhanced enzymatic and antifungal properties were identified. Sub-
sequently, they were characterized through molecular biological methods, described morphologi-
cally, and stored in the National Collection of Non-pathogenic Microorganisms.

3. The selected strains of biotechnologically relevant bacteria were preserved using the lyophilization
method, which enabled a viability of over 75.91%. This high viability ensures their long-term preser-

vation.

4. The strains Bacillus velezensis CNMN-BB-16 and Peribacillus simplex CNMN-BP-23 demonstrated re-
markable resilience to the stresses they were subjected to, achieving the highest viability, reaching

up to 93.08%.
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Keywords: disease, Introduction. The objective of the current study is to determine statistical difference in

corona virus, COVID- means of COVID-19 infected population, discharged cases and deaths resulting from COVID-

19, rivers, Nigeria. 19 pandemic and to estimate number of people that can survive it in Rivers State, Nigeria.
Material and methods. In this study, extraction of infected population, discharged cases and
deaths from COVID-19 was carried out from data obtained from Nigeria Centre for Disease
Control which covered a period of 572 days. The test for significance of means among the
variables was done using one-way Analysis of Variance followed by Tukey HSD test. The two
variables whose means do not significantly differ were tested for strength of relationship and
dependence using correlation analysis and cubic polynomial function respectively. Results.
Results showed that there is statistically significant difference between infected population,
discharged cases and deaths from COVID-19 as obtained from one-way ANOVA (F(2,
1710)=121.958, p=0.000). Use of Tukey HSD test indicated that means of infected population
and discharged cases do not differ from each other (p>0.01); however, mean deaths from
COVID-19 significantly differ from others at 99% confidence intervals (p<0.01). There was
weak positive relationship between deaths due to COVID-19 and other two groups (r=0.360,
n=571, p=0.000). However, moderate positive correlation existed between COVID-19 infected
population and discharged population (r=0.566, n=571, p=0.000) at 99% confidence interval.
Conclusions. Mean of deaths from the study population was significantly different from
means from both infected population and discharged cases. This implies that only few people
died from COVID-19 in Rivers State Nigeria when compared to those who got infected and
recovered from COVID-19 pandemic.

Cuvinte-cheie: boald, ANALIZA INFECTIILOR, RECUPERARILOR $I A DECESELOR CAUZARE DE COVID-19

coronavirus, deces, IN LUNCA R URILOR DIN NIGERIA

COVID-19, rauri, Nige- Introducere. Obiectivul studiului este de a determina diferenta statisticd intre mediile po-

ria. pulatiei infectate cu COVID-19, cazurile externate si decesele rezultate in urma pandemiei si
de a estima numdrul de persoane care pot supravietui acesteia in lunca rdurilor, din Nigeria.
Material si metode. In acest studiu extragerea populatiei infectate, a cazurilor externate si
a deceselor din cauza COVID-19 a fost efectuatd in baza datelor obtinute de la Centrul Nige-
ria pentru Controlul Bolilor, care a acoperit o perioadd de 572 de zile. Testul pentru semnifi-
catia mediilor dintre variabile a fost realizat folosind analiza variantei unidirectionale
urmatd de testul Tukey HSD. Cele doud variabile ale cdror medii nu diferd semnificativ au
fost testate pentru puterea relatiei si dependenta folosind analiza corelatiei si, respectiv,
functia polinomiald cubicd. Rezultate. Rezultatele au ardtat cd existd o diferentd semnifica-
tivd statistic dintre populatia infectatd, cazurile externate si decesele cauzate de COVID-19,
obtinute prin testul ANOVA unidirectional (F(2,1710)=121,958, p=0,000). Utilizarea testului
Tukey HSD a indicat cd mediile populatiei infectate si cazurile externate nu diferd unele de
altele (p>0,01). Cu toate acestea, decesele medii cauzate de COVID-19 diferd semnificativ de
altele la intervale de incredere de 99% (p<0,01). A existat o relatie pozitivd redusd intre de-
cesele cauzate de COVID-19 si alte doud grupuri (r=0,360, n=571, p=0,000). Prin urmare, a
existat o corelatie pozitivd moderatd intre populatia infectatd cu COVID-19 si populatia ex-
ternatd (r=0,566,n=571, p=0,000) la un interval de incredere de 99%. Concluzii. Media dece-
selor din populatia de studiu a fost semnificativ diferitd de media atdt de la populatia infec-
tatd, cdt si de la cazurile externate. Aceasta implicd faptul cd doar putini oameni au murit
din cauza COVID-19 in lunca rdurilor din Nigeria, in comparatie cu cei care s-au infectat si s-
au recuperat dupd pandemia de COVID-19.
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INTRODUCTION

Severe Acute Respiratory Syndrome Coronavirus
2 (SARS-CoV-2) is a virus strain responsible for
Corona virus disease 2019(COVID-19). Its first
case was discovered in year 2019 in Wuhan, Hu-
bei province of China and has spread to different
parts of the world. Since Nigeria’s first index case
arrived Lagos State on the 27t February 2020,
other states of Federal Republic of Nigeria have
recorded daily epidemiological case of COVID-19.
Rivers State being one of the thirty-six states in
Nigeria had its first laboratory confirmed case an-
nounced by Nigeria Centre for Disease Control on
the 25t March 2020. As part of the proactive
measures taken to curtail the spread of the virus,
Rivers State government announced closure of all
schools within the state and restricted activities
related to religious groups, cinemas, night clubs,
public parks, weddings and burials (1, 2). Further
measures to curb the spread of the virus included
indefinite closure of the sea, air and land borders
on the 26t March 2020 (3) and on the 28th March
2020, the state government announced indefinite
closure of all markets (4).

Some studies have been conducted on COVID-19
for some states in Nigeria (5). Alasia and Maduka
(6) investigated prevalence and pattern of COVID-
19 infection in Rivers State with emphasis on
healthcare workers and concluded that preva-
lence of COVID-19 among healthcare workers
was high. Robinson (7) also assessed COVID-19
safety precautions in radio-diagnostic centres in
capital city of Rivers State and concluded that per-
sonal protective equipment (PPE) were generally
unavailable in many radio-diagnostic centres
thereby posing significant increase in risks of
COVID-19 infections. In findings of Uzosike et al.
(8), they also highlighted experiences of health
workers in Rivers State and factors that could im-
prove their performance in handling COVID-19
patients. A positive perspective of the effect of
COVID-19 lockdown on farmers in Rivers State,
Nigeria was also examined by Anagah (9) where
he discussed how the sales of agricultural pro-
duce led to very high profits due to surge in de-
mands relative to COVID-19 lockdown.

Investigation of clinical and epidemiological char-
acteristics of some hospitalized SARS-CoV-2 posi-
tive patients in Rivers State (10) indicates that pa-
tients of COVID-19 disease have leading symp-
toms of fever, fatigue, dry cough, dyspnea, diar-

rhoea and vomiting with hypertension, diabetes
and increasing age associated severe disease and
death in the study population and therefore con-
cluded that such epidemiological and clinical ob-
servations of COVID-19 patients in Nigeria is sim-
ilar to the patterns in Africa and across the globe.

On daily and weekly bases, results of laboratory
confirmed COVID-19 cases were published by Ni-
geria Centre for Disease Control (NCDC) for Riv-
ers State and such painstaking efforts require la-
boratory tests with use of chemicals and other re-
sources. The aim of this study is to statistically de-
termine level of association between infected
population, discharged cases and deaths from
COVID-19 in Rivers State, Nigeria. Specific objec-
tive of this study is to estimate the number of peo-
ple that can survive the disease whenever in-
fected population is known. This can help gain in-
sight into pattern of spread, recovery and deaths
from COVID-19 in the study area.

MATERIAL AND METHODS

Study Area

The study areas Rivers State with estimated pop-
ulation of 7,303,924 as at the year 2016 and is lo-
cated in south-south geopolitical zone of Nigeria
(11). It consists of twenty-three local government
areas and has its borders with Atlantic Ocean,
Akwa Ibom, Imo, Abia, Bayelsa, Delta and Anam-
bra states. Rivers State has average temperatures
ranging between 25°C and 28°C, relative humid-
ity usually above 60% throughout the year and
rainfall is seasonal occurring between the months
of March and November with peak of wet season
usually in July. The inland part of the state around
the coastal areas consists of tropical rainforest
with typical mangrove swamp environments and
the capital city of Rivers State is Port Harcourt
(12) which is regarded as the commercial hub of
Nigerian oil industry.

Rivers State was created by Nigerian government
in the year 1967 and it comprises of minority eth-
nic groups, some of whom are Ikwerre, Ogoni,
[jaw and Okrika people (12). Presence of petro-
leum industry has increased revenue for Nigerian
government and has attracted other ethnic
groups and nationalities.

Epidemic Data
The data for this study was obtained from Nigeria
Centre for Disease Control (NCDC). It consists
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of daily records of COVID-19 disease data from
the first day of disease detection in Rivers State
which is 25th March 2020 to 17t October 2021.
The period covered by the data for this study in-
cludes both the period of non pharmaceutical ap-
proach and the period of vaccination of some
class of susceptible population in Rivers State.
However, due to insufficient number of vaccines
at the time of this study, quite a large number of
susceptible individuals have not been vaccinated.
This still has significant drawbacks on the efforts
required to curtail the spread of the virus.

Data Analysis

This research investigated test for significance of
means among variables using one-way Analysis
of Variance (ANOVA) and Tukey HSD test. Corre-
lation analysis and cubic polynomial function
were used to test for strength of relationship and
dependence respectively among variables. Data
analysis and results were obtained with the aid of
IBM Statistical Package for Social Sciences (ver-
sion 23). Research hypothesis for this study con-
sists of null hypothesis which states that there are
no statistically significant differences between
means of infected population, discharged cases
and deaths due to COVID-19. The alternate hy-
pothesis of the study states that there are statisti-
cally significant differences between means of in-
fected population, discharged cases and deaths
due to COVID-19.

Model Specification

Let X;;be dependent variable which represents
each infected COVID-19 patient in each treatment
groupjrepresenting infected population (lab con-
firmed), discharged cases or deaths due to COVID-
19 and u represent the population mean for treat-
ment effect §; in the group j, then mathematical
model representing one-way ANOVA for a com-
pletely randomised design is given by X;; = u +
B; + & jywhere &; ;) is a random error or effect
associated with other extraneous variables on
COVID-19 infected patients in treatment group j
representing infected population (lab confirmed),
discharged cases or deaths due to COVID-19. It is
assumed that ¢; (jis independent and normally
distributed with mean zero and equal variance o2
written in short notation as &; (;y ~ N (0, a?).

Pearson Product Moment Correlation (PPMC) of
the degree of relationship between variable V
representing infected population (lab confirmed)

and variable D representing death due to COVID-
19 in Rivers State, Nigeria is defined by

. NXVD - (3V) (ED)
JINZVZ = (V)7 . JINED? — (ED)?]

where r is the correlation coefficient such that
-1<r<1.

Define function f(v) simply denoted by F as a de-
pendent variable on independent variable v, then
cubic polynomial function is of the form

F=p+qv +r1v?+ sv3
which can be referred to as polynomial function
of degree 3 where p, q, r and s are constants of the
functional representation F for independent vari-
able v.

RESULTS

Graphical analyses of results showing data for
daily infected population (lab confirmed), daily
discharged cases and daily deaths due to COVID-
19 in Rivers State are displayed in Figures 1, 2 and
3.

The contents of table 5 indicate that relationship
showing dependence of discharged cases on in-
fected population could be established using pol-
ynomial function of degree 3. Simple explanation
of this is that data set representing COVID-19 in-
fected population and discharged cases from Riv-
ers State, Nigeria could be fitted to give fairly good
approximation of discharged patients whenever
daily infected cases are known. From results
shown in Table 5, relationship between the
COVID-19 infected population and discharged
case can be represented by the cubic polynomial
given by F = 4.673 + 1.148 V — 0.007V? +
1.7265 x 107°V3 where F represents group of
people which were discharged free from COVID-
19 and V represents variable for COVID-19 in-
fected population in Rivers State, Nigeria.

DISCUSSIONS

[t can be observed that patterns shown in Figure
1 follow similar trend as observed in Figure 2 but
with some little differences when juxtaposed, but
Figure 3 showed very low number of people when
compared with Figures 1 and 2. This implies that
deaths due to COVID-19 did not have similar pat-
tern with both infected cases and discharged
population. It can be observed (fig. 4) that aver-
age of 22 people were confirmed infected with
COVID-19 daily in Rivers State, Nigeria. While av-
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erage of 21 patients was discharged, deaths due

to COVID-19 have an average of 1 death per day.
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Figure 1. Daily laboratory confirmed COVID-19 cases in Rivers State (25th March 2020 - 17th Oct 2021).
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Figure 2. Daily discharged cases (formerly infected with COVID-19) in Rivers State (25t March 2020 -
17th Oct 2021).

In order to determine whether there are statisti-
cally significant differences between means of in-
fected population (lab confirmed), discharged
cases and deaths due to COVID-19, results for
One-Way Analysis of Variance are shown in Table
1. Furthermore, from results displayed in Table 1,
it can be seen that there is a statistically signifi-
cant difference between COVID-19 infected popu-
lation, discharged cases and deaths from COVID-

19 (F(2,1710)=121.958, p=0.000). However, re-
sults in Table 1 do not indicate specific groups
which were significantly different from others.
Since it has been affirmed from the results pre-
sented in Table 1 that at least two groups were
different, it is pertinent to show which of the
groups differ from others with aid of post hoc test.
Thus, using Tukey post hoc test, results are shown
in Table 2 which are multiple comparisons.
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Figure 3. Deaths per day due to COVID-19 in Rivers State (25t March 2020 - 17t Oct 2021).
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Figure 4. Mean number of COVID-19 infected, discharged and deceased cases in Rivers State (25th
March 2020 - 17th Oct 2021).

Table 1. One-way ANOVA for COVID-19 infected, discharged and deceased cases in Rivers State (25th
March 2020 - 17th Oct 2021).

Model ST O df Mean F p-value
squares square
Between Groups 171554.891 2 85777.445 121.958 0.000
Within Groups 1202705.110 1710 703.336
Total 1374260.001 1712

[t can be observed that there is no statistically sig-
nificant difference between the group represent-
ing COVID-19 infected population (lab confirmed)
and the group representing discharged cases
(p=0.941) but there is statistically significant dif-
ference between COVID-19 infected population

(lab confirmed) and group representing deaths
due to COVID-19 (p=0.000).

Also, there was statistically significant difference
between the groups representing discharged
cases and daily deaths due to COVID-19 in Rivers
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Table 2. Tukey post hoc test of multiple comparison.

(i) COVID-19 in-

() COVID-19 in-

Mean Dif- Std. Er- 99% confidence Interval
fected population fected population ference(i5j) ror p-value
(1ab confirmed) (1ab confirmed) ) LBound UBound
COVID-19 infected Discharged case
population (lab (COVID-109 free) 0.522 1.570 0.941 -3.16 4.20
confirmed)
Deathdaily (due to
COVID-19) 21.485 1.570 0.000 17.80 25.17
Discharged case COVID-19 infected
(COVID-19 free) population (lab con- -0.522 1.570 0.941 -4.20 3.16
firmed)
Deathdally (due to 20.963 1570 0.000 17.28 24.65
COVID-19) ' ' ' ' '
Deathdaily (due to Discharged case -21.485 1.570 0.000 2517 -17.80
COVID-19) (COVID-19 free) ' ' ' ' '
COVID-19 infected
population  (lab -20.963 1.570 0.000 -24.65 -17.28
confirmed)

Table 3. Strength of relationship between infected population and deaths due to COVID-19.

Infected population Deaths due to -value
(1ab confirmed) COVID-19 p
Infected population Pearson . .
(Iab confirmed) Correlation 1 0-360 0.000
Deaths due to 0.360* 1 0.000+

COovID-19

+ Value correlation coefficient r
++ Significant at a = 0.01 level

Table 4. Strength of association between infected population and discharged cases.

Infected population Dailydischarged p-value
(1ab confirmed) cases
Infected population Pearson . .
(1ab confirmed) correlation 0.566 0.000
Dailydischarged 0.566+ 1 0.000+
cases
+ Value correlation coefficient r
++ Significant at a = 0.01 level
Table 5. Cubic polynomial approximation of daily discharged case
from COVID-19 infected population.
Model B Std Error Beta t p-value
(constant) 4.673 1.519 3.077 0.002
Daily infected case (square) -0.007 0.002 -1.343 -4.485 0.000
1.7265 x 107° 0.000 0.672 3.316 0.010

Daily infected case (cube)
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State (p=0.000). This implies that deaths due to
COVID-19 significantly differ from both COVID-19
infected population and discharged cases in Riv-
ers State, Nigeria (p=0.000). It is worthwhile to
determine degree of relationship between the
categories of COVID-19 infected population, dis-
charged cases and deaths due to COVID-19.

In order to determine the degree of relationship
between the categories of COVID-19 infected pop-
ulation, discharged cases and deaths due to
COVID-19, results for correlation analysis be-
tween COVID-19 infected population and deaths
due to COVID-19 are shown in Table 3. Though re-
lationship exists between COVID-19 infected pop-
ulation and deaths due to COVID-19, it is a weak
positive relationship (r=0.360, n=571, p=0.000)
at 99% confidence interval.

From results in Table 4, the degree of relationship
indicated a moderately strong relationship be-
tween the two groups. This implies that the rela-
tionship between COVID-19 infected population
and daily discharged cases exhibited moderately
positive relationship (r=0.566, n=571, p=0.000)
at 99% confidence interval.

From results obtained using One-Way ANOVA
and Correlation Analysis, it may not be necessary
to further analyse the association between deaths
and other groups. However, more investigation
could still be explored with respect to relation

CONCLUSIONS

ship between characteristics of COVID-19 in-
fected population and discharged cases; hence re-
sults from cubic polynomial functional relation-
ship are displayed (tab. 5).

The essence of Table 5 is the formulation of math-
ematical equation which can be used to deter-
mine number of people F that may be discharged
free from Covid-19 whenever population of
COVID-19 infected people V are known in Rivers
State Nigeria. For instance, if 800 people are
COVID-19 infected, then set V=800 in the derived
equation to obtain an approximate F~5283 which
implies that about 5283 people may be dis-
charged free from COVID-19. This means that
knowing lab confirmed cases, the formulated
mathematical equation can facilitate estimation
of the number of people that can survive the dis-
ease.

While the studies conducted by Alasia and Ma-
duka centred on healthcare workers without con-
sidering discharged cases, this study concurs with
their conclusion and extends to a wider popula-
tion, suggesting a high spread of COVID-19 among
the population. However, the succour provided by
this study is the possibility of high recovery rate
from COVID-19 in Rivers State. The reasons, how-
ever, could be due to the non-adherence of the in-
fected population to measures aimed at curtailing
the spread of the virus.

1. In this study, analysis of infections, recoveries and deaths from COVID-19 in Rivers State, Nigeria
was carried out. The results from One-Way Analysis of Variance showed that there was a statisti-
cally significant difference between COVID-19 infected population (lab confirmed), discharged
cases and deaths due to COVID-19 (F(2,1710)=121.958, p=0.000). Tukey post hoc test indicated
that deaths from COVID-19 significantly differ from both infected population (lab confirmed) and
discharged cases (p=0.000). However, there was no significant difference between the COVID-19
infected population (lab confirmed) and discharged population (p=0.941).

2. Results from Pearson Product Moment Correlation to determine the degree of relationship between
deaths due to COVID-19 and the other two groups showed that there was a weak positive relation-
ship (r=0.360, n=571, p=0.000) at 99% confidence interval. However, moderate positive correla-
tion existed between COVID-19 infected population and discharged cases (r=0.566, n=571,
p=0.000) at 99% confidence interval. Also, a cubic polynomial equation was derived in order to
predict discharged cases whenever infected cases are known in Rivers State, Nigeria.
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Keywords: noise pol- Introduction. In the new globalized world, noise pollution has started to become a public
lution, noise, traffic health problem. Health issues from noise pollution include hearing problems, cardiovascular
noise. disorders, and sleep disturbances.
Material and methods. We searched for publications about noise pollution in the Web of
Science database. A total of 2722 papers were identified, published between 2001 and 2020,
1815 of them were analyzed. VOSviewer (version 1.6.11) tool was used for bibliometric web
visualizations.
Results. When a trend analysis was applied to the articles by year, a statistically significant
increase was detected. The United States contributed to the most publications (15.3%). Scot-
land (6.62), Singapore (4.26), and Ireland (4.02), to the most frequent publications per mil-
lion of inhabitants. Most articles on noise pollution were published in the journal Applied
Acoustics (3.2%). The three keywords we used were “noise pollution”, “noise” and “traffic
noise”.
Conclusions. This study showed that there has been a trend of an increasing number of arti-
cles on noise pollution in the last 20 years, also it can be considered that this bibliometric
study will help researchers as it provides summary for current research.

Cuvinte-cheie: ANALIZA BIBLIOMETRICA A LITERATURII PRIVIND POLUAREA FONICA, RAPOR-
poluare fonicd, zgo- TATAIN PERIOADA 2001-2020
mot, zgomot din tra- Introducere. In noul context al unei lumi globalizate, poluarea fonicd tinde sd devind o ame-
fic. nintare pentru sdndtatea publicd. Problemele de sdndtate, cauzate de poluarea fonicd, includ
probleme de auz, deregldri cardiovasculare si tulburdri de somn.
Material si metode. Am cdutat publicatii despre poluarea fonicd in baza de date Web of
Science. Au fost identificate in total 2722 de lucrdri, publicate intre 2001 si 2020, dintre care
au fost analizate 1815. Instrumentul VOSviewer (versiunea 1.6.11) a fost folosit pentru vizu-
alizdrile web bibliometrice.
Rezultate. Analizdndu-se tendintele articolelor apdrute anual, s-a constatat o crestere sem-
nificativd statistic. Statele Unite au contribuit cu cele mai multe publicatii (15,3%). Scotia
(6,62), Singapore (4,26) si Irlanda (4,02), cu cele mai frecvente publicatii la un milion de lo-
cuitori. Cele mai multe articole despre poluarea fonicd au fost publicate in revista Applied
Acoustics (3,2%). Cele trei cuvinte-cheie, pe care le-am folosit, au fost ,poluare sonord”, , zgo-
mot” si ,,zgomot din trafic”.
Concluzii. Studiul a demonstrat cd existd o tendintd de crestere a numdrului de articole des-
pre poluarea fonicd in ultimii 20 de ani. Putem considera acest studiu bibliometric un suport
eficient pentru cercetdtorii din domeniu, intrucdt pune la dispozitie un rezumat care facili-
teazd cercetdrile curente.
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INTRODUCTION

Noise is defined as a disturbing and irritating mix-
ture of loud sounds which can cause temporary or
permanent damage to humans and animals (1).
The World Health Organization (WHO) has de-
clared noise pollution to be the third most dan-
gerous type of environmental pollutant after air
and water pollution (2).

All countries, especially developing countries, are
affected by many pollutants in the environment
as a result of urbanization and industrialization
(3). Noise pollution has increased in intensity
with the rise in the industry since the industrial
revolution, and with the rise of human activities a
rapid urbanization increased with a consequent
significant deterioration of exposed population
health status. This rapid increase in industrializa-
tion, urbanization, and transportation systems
has led to currently high levels of noise pollution.
Most epidemiological studies have found that
road traffic and communities are specifically the
main sources of the noise pollution (4-7).

The recent literature focused on noise is im-
portant because it demonstrates that annoyance
and disturbance due to noise are associated with
a high incidence of diseases through harm to hu-
man health (8). Noise can cause auditory and non-
auditory health effects, both psychological and
physiological, and evidence for non-auditory ef-
fects was increasing in more recent years (4). Ac-
cording to WHO (2012) report, noise pollution
can cause health problems such as cardiovascular
diseases, cognitive impairment, sleep disturb-
ance, tinnitus, and discomfort. Increased noise
sensitivity can lead to psychiatric disorders such
as anxiety and depression (9). Generally, human-
generated noise also has a deleterious impact on
natural life and has become an ecological pollu-
tant as well (10).

Bibliometrics is the statistical analysis of scien-
tific publications, about a specific topic or re-
search field and disclosing the most effective pub-
lications, countries, authors, collaborations be-
tween institutions, and active journals (11, 12).
Furthermore, it presents the summarized data
and enables researchers to evaluate the current
trends of the data (13). In addition to statistics,
bibliometric indicators can provide insight into
research implications, knowledge networks, and
information distribution, which saves readers
and writers time in terms of literature review by

providing a summary of the literature (14).

The present study adopted a scientific analysis
through the Web of Science (WoS) database to
provide researchers and practitioners with an ad-
vanced review of noise pollutant-related studies.
This method has the advantages of information
retrieval as a whole to highlight the progression,
hotspots, and boundaries of publications.

In this study, bibliometric analysis was conducted
using newly developed visualization tools (e.g.
VOSviewer) to map the global research status and
vanguard trends of Public and Environmental
Health research from multiple perspectives.

MATERIAL AND METHODS

The methodology of this study was planned with
reference to similar studies in the literature (11,
13, 15).

Data sources

Bibliometric data were collected from the Web of
Science (WoS) database platform. The literature
review was performed using “noise pollution” as
the keyword in the Title search section. The arti-
cles meeting the criteria were downloaded from
the WoS database (access date: 19.08.2021) and
analyzed using bibliometric methods.

The date range was set as January 2001 to Decem-
ber 2020. The document type included the arti-
cles and reviews. Proceeding paper, book chapter,
editorial materials, meeting abstract, letter, and
other document types were excluded from the
study. VOSviewer was used to visualize the stud-
ies and form a network map of references, key-
words, and citations. Bibliometric web visualiza-
tions were made using the VOSviewer (version
1.6.11). VOSviewer is a widely used software tool
presenting visualization maps with connections
by combining items such as countries, authors,
journals, or keywords. The lines between the
items and the thickness of the lines indicate the
strength of the connection between them and
clustering between items is also shown.

Countries that were the sources of at least 1% of
the total number of articles in the date range in-
cluded in our study were accepted as the main ac-
tive countries (16). Analysis was performed by
finding the total number of articles, the number of
articles per million population, gross domestic
product per capita ($) (accessed from
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https://www.cia.gov/the-worldfactbook/coun-
tries/'website), total citations, average citations,
and h index values for each country. The Science
Citation Index Expanded (SCIE) and Emerging
Sources Citation Index data of the analyzed arti-
cles were recorded.

Data analyses

The data obtained in the study were analyzed us-
ing SPSS vn.15 software (Statistical Package for
Social Sciences, version 15, SPSS Inc., Chicago, IL,
USA). Values were given as frequency and per-
centage. Regression analysis was performed to
determine the trend of the number of published
articles by years. The statistical significance level
was accepted as 0.05.

RESULTS

Using the WoS database, a total of 2722 papers
were identified published between January 2001
and December 2020. After the exclusion of non-

original articles and non-review papers, 1905 pa-
pers remained, then in the second stage, papers
not in English language or not directly relating to
noise pollution were excluded, leaving a total of
1815 papers for our sample. The journal index
distribution of the published articles was as fol-
lows: Science Citation Index Expanded (1415),
Social Sciences Citation Index (119), Emerging
Sources Citation Index (227), Book Citation In-
dex-Science (37), Book Citation Index-Social Sci-
ences and Humanities (11), and Arts and Human-
ities Citation Index (7).

When regression analysis was applied to the
number of articles by year, a statistically signifi-
cant increase was detected, from 16 in 2001 to
302 in 2020, showing an 18.9-fold increase
(p<0.001). In the research, it was seen that there
was an increasing trend in the number of articles
over the years. The distribution of the number of
articles by year is shown in Figure 1.
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Figure 1. The distribution of papers by year and frequency, related to noise pollution.

The five most cited articles on noise pollution
were listed. The authors of these articles were re-
spectively, Stansfeld S.A. et al. (500 citations),
Miedema H.M.E. et al. (458 citations), Francis
Clinton D. etal. (329 citations), De Nazelle Audrey
et al. (320 citations), and Rowe D. Bradley (308
citations) (tab. 1).

The co-authorship author’s network map is
shown in Figures 2-5.

The number of articles by country, number of ar-
ticles per million population of productive coun-
tries, gross domestic product per capita ($) values
of countries, total citations, average citation val-
ues, and adjusted h index values for each country
are shown in Table 2.
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Table 1. Top-10 most commonly-cited articles related to noise pollution.
Rank Article Title Authors Institution Journal Year C CPY JIFS
Noise pollution: non- Stansfeld Uni of Lon-  British Medical
1 auditory effects on don Queen  Bulletin 2003 500 27.8 2.804
S.A.etal.
health Mary
Annoyance from trans- Miedema Netherlands  Environmental 2001 458 229 8.049
portation noise: Rela- H.M.E.etal. Organization Health Perspec-
2 tionships with expo- Applied Sci-  tives
sure metrics DNL and ence Re-
DENL and their confi- search
dence intervals
Noise pollution Francis
i - i - Biol 2
3 changesaviancommu- ¢y oy o Uniof Colo-  CurrentBiology 2009 50 574 g 193
nities and species in- al rado
teractions )
Improving health De Nazelle Uni Pompeu  EnvironmentIn- 2011 320 32 7.943
through policies that Audrey et Fabra ternational
promote active travel: al.
4 Areview of evidence to
support integrated
health impact assess-
ment
Green roofs asameans Rowe D. Uni Michigan Environmental 2011
> of pollution abatement  Bradley State Pollution 308 308 5714
How and why environ-  Kight Caitlin Uni of Exeter Ecology Letters 2011 292  29.2 8.699
6 mental noise impacts R.etal
animals: an integrative,
mechanistic review
A synthesis of two dec- Shannon
ades of research docu- Uni Colorado Biological Reviews 2016 275
7 . Graeme et 55 10.288
menting the effects of State
. N al.
noise on wildlife
Potential public health ~ Adgate John Uni Colorado Environmental 2014 272 388 7.149
hazards, exposures and L. etal. Denver Science & Tech-
8 health effects from un- nology
conventional natural
gas development
Triboelectrification-
based organic film nan- Georgia Insti
i i " AcsN 2014
9 ogenerator for .acoustlc Yang Jin et tute of Tech- ¢s Nano 256 366 13.903
energy harvestingand  al. nolo
self-powered active &y
acoustic sensing
Environmental impact  SaidurR.et  Uni Malaya  Renewable & Sus- 2011 251 25.1 10.556
10 of wind energy al. tainable Energy
Reviews

JIFS: Journal impact factor score 2018; C: citations; CPY: citations per year

A significant percentage of the articles were from
the USA (15.317%) and China (14.490%). The
countries with the most articles per million popu-
lation were determined to be Scotland (6.63), Sin-
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gapore (4.26), and Ireland (4.02), respectively. In
terms of the average number of citations, the top
three countries were the Netherlands (44.96),
Switzerland (39.90), and England (31.09).




% OH R ONE HEALTH & VOL. 4, ISSUE 4
& RISK MANAGEMENT 2023
mathiponm buigar
dlagk
davies h h ‘:'uul
braigr m
zatgmajid e germany
L e N o
de hggh k
R mugpssa austialia saud patia
oy g @ ® oA “
bediifss o malgut ™ & beifum 3eop|es#hma
ol Wy fagyit b ; netheflands N
g italy (igfie ¥ e
@ anadonn damadavid spain e ¢ england L 4
eaydan ‘;:’"‘ i Swagen
cogh d brinkgns indnia @
Ioggark By

north eeland
f&, vosviewer

Figure 2. Co-authorship authors network visualiza-

Figure 3. Co-authorship country network visuali-

road traffic noise

noise afipoyaite

méal imp journal of cleaiér prodiction
urnal of envignmental prote
noise @Bpping
hearifig lo: sustaifigbility
publigheatin
? . o g
P p*ﬂlg i d
@ K boliion S - »: science of thefiptal environme environmefifal poliution
) nentalience and pol) JPPIjEdggoUStic e ST et
& e, LaeE opaghn g internationaljournal of envir ¢ pONRTON bulletin
ngise -
modgling e journal of thi§coustical soa
s noise fglution o boa@unic f envighnmerital biok
se pRiCy
roisPnap wraffighoise
ives of
nolse MappIog FQE Dnog. inegammgly trol epg
B undecwiger noise
vironmightal iise @ sounieape exdean

sengors

%, VOSviewer

Figure 4. Author keywords co-occurrence network
visualization map.

For countries with a minimum of five papers, a
country co-authorship visualization map was cre-
ated in the VOSviewer application. From a total of
109 countries, 55 countries produced more than
five publications. The visualization map of these
countries with a minimum number of five papers
can be seen in Figure 3.

According to Table 3, the three most used key-
words used in the articles were noise pollution
(25.179%), noise (9.531%), and traffic noise
(3.746%). A visualization was created for the
most common keywords determined in the study.
The network visualization map for a total of 51
keywords processed from the minimum 10 key-
words of all the articles is shown in Figure 4.

Most articles on noise pollution were published in
the journal Applied Acoustics (58 articles;
3.196%). The 10 most active journals on this sub-
ject are shown in Table 4.

The most cited journals were mapped, by creating
a citation source network visualization map. The
minimum number for this visualization was taken

Figure 5. Bibliographic coupling of journals network
visualization map.

as five articles (fig. 5).

DISCUSSIONS

The bibliometric analysis surveys the contribu-
tions of authors, countries, journals, and institu-
tions in scientific studies, and can define the
power of scientific impact by showing citations.
Bibliometric software such as Gephi, Leximancer,
VOSviewer, Scopus, and Web of Science has made
it relatively easy to acquire large volumes of bib-
liometric data and enable the analysis of such
data in a very pragmatic way, thereby raising
scholarly interest in bibliometric analysis in re-
cent years (17). In the current study, after the ap-
plication of all inclusion and exclusion criteria,
evaluations were made of 1815 articles published
between 2001 and 2020 in the WoS database, and
the findings and trends on noise pollution were
presented. The study data included the number of
publications by year, the number of citations, au-
thor, institution, journal, and country collabora-
tions, the display of frequently used keywords,

and the trend by year.
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Table 2. Distribution of the number of publications, gross domestic product per capita

and citation values by country.

Country n (%) n* n* TC AC H-index
United States 278 (15.317) 0.83 62.530 7958 28.63 45
China 263 (14.490) 0.19 16.117 3388 12.88 31
India 140 (7.713) 0.10 6.700 1330 9.5 20
England 137 (7.548) 2.42 46.659 4259 31.09 32
Spain 115 (6.336) 2.44 40.903 2395 20.83 26
Iran 110 (6.061) 1.28 12.389 714 6.49 15
Italy 97 (5.344) 1.55 42.492 1537 15.85 22
Germany 84 (4.628) 1.05 53.919 1976 23.52 25
Canada 76 (4.187) 2.00 49.031 1847 24.3 19
Australia 72 (3.967) 2.79 49.854 1031 14.32 19
Brazil 68 (3.747) 0.32 14.652 1140 16.76 19
Turkey 64 (3.526) 0.78 28.424 560 8.75 13
Netherlands 53(2.920) 3.06 56.935 2383 44,96 21
France 52 (2.865) 0.76 46.184 1394 26.81 17
Romania 42 (2.314) 1.98 29.941 137 3.26 7
Scotland 36(1.983) 6.62 46.659 698 19.39 16
Belgium 35(1.928) 2.97 51.934 735 21 14
Pakistan 28(1.543) 0.12 4.690 243 8.68 6
Greece 26(1.433) 2.45 29.799 585 22.5 10
Poland 26(1.433) 0.68 33.221 183 7.04 7
Singapore 25 (1.377) 4.26 97,341 325 13 9
South Korea 25(1.377) 0.48 42.765 377 15.08 10
Switzerland 25(1.377) 2.96 68.628 988 39.52 13
Japan 24 (1.322) 0.19 41.429 267 11.13 10
Malaysia 24 (1.322) 0.72 28.364 599 24.96 8
Portugal 24 (1.322) 2.34 34.894 373 15.54 10
Ireland 21(1.156) 4.02 86.781 526 25.05 8

n* : number of articles per million population; n** : Gross domestic product per capita ($); TC: Total citations; AC:

Average citations

Table 3. Top 10 high-frequency keywords.

Keywords Frequency %

Noise pollution 457 25.179
Noise 173 9.531
Traffic noise 68 3.746
Air pollution 57 3.140
Anthropogenic noise 56 3.085
Urbanization 38 2.094
Road traffic noise 37 2.036
Noise mapping 33 1.818
Pollution 33 1.818
Soundcape 31 1.708
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Table 4. The top 10 journals of research on noise pollution.

Journals Frequency %

Applied Acoustics 58 3.196
Sustainability 31 1.708
Environmental Monitoring and Assessment 30 1.653
Journal of the Acoustical Society of America 28 1.543
Science of the Total Environment 27 1.488
Transportation Research Part D Transport and Environment 26 1.433
Marine Pollution Bulletin 24 1.322
International Journal of Environmental Research and Public Health 22 1.212
Noise Health 20 1.102
Sensors 20 1.102

There was determined to have been an increase
in published articles in the last few years. It can be
assumed that this will lead to the future publica-
tion of more papers on the research topic of noise
pollution as an environmental and public health
issue. The most cited articles spearhead the re-
search topic. The authors of the top five most
cited articles on noise pollution were Stansfeld
SA, Miedema HME, Francis Clinton D, De Nazelle
Audrey, and Rowe D. Bradley researchers should
focus on these papers and the other most cited pa-
pers for further studies.

Although there were 109 countries publishing on
noise pollution, the publication of 5 or more arti-
cles originated from only 55 countries.

The countries publishing the most articles were
seen to be the USA, China, and India, in terms of
articles per million population the leading coun-
tries were Scotland, Singapore, and Ireland, and in
terms of the average number of citations, the top
3 countries were the Netherlands, Switzerland,
and England. With their higher populations, China
and India were ranked in the top three countries
producing more articles in total was expected.
The other country with the highest number of ar-
ticles was the USA, which was not surprising as
the USA is the leading country producing studies
on many other topics (16, 18, 19). In addition to
Scotland (GDP=$30,560), it was quite remarkable
that Singapore (GDP=$97,341) and Ireland
(GDP=$86,781) the two countries with the high-
est GDP per capita values, were the top 3 coun-
tries that published the most articles per million
population.

This showed that there is a strong relationship
between the level of economic development and

the number of articles per million population
within the main active countries. These relatively
small countries had given weight to the publica-
tion of scientific articles. The relationship be-
tween the high-income level and the number of
published articles has also been shown in previ-
ous studies (11, 13). In addition to traffic and ur-
banization, costly studies such as the creation of
noise maps may have been effective in bringing
developed countries to the fore on noise pollu-
tion. The Netherlands, Switzerland, and England
are more cited due to their leading aspect in sci-
entific studies as well as being developed coun-
tries and are considered to be the countries with
the most impact per article. These countries are
also European countries, and these European
countries were able to demonstrate the im-
portance of publication quality with the high
numbers of average citations.

Traffic noise, road traffic noise, and urbanization
were determined to be among the most used key-
words, showing the effect of urbanization and
traffic noise. In addition, the keywords of pollu-
tion, air pollution, and environmental noise indi-
cate that noise is considered as an environmental
problem. Anthropogenic noise keywords show
that the effect of noise on the ecological natural
environment and animals is a unique research
area. The noise map keyword was one of the most
used keywords, which demonstrated that noise
mapping is also an important research area for
noise pollution. However, creating a noise map
for an area can be costly, so in developing or un-
derdeveloped countries, in particular, R&D stud-
ies should be structured or accelerated to support
global noise pollution scientific studies and the

generation of noise maps.
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Most articles on noise pollution were observed to
be in Applied Acoustics, Sustainability, Environ-
mental Monitoring, and Assessment journals but
noise pollution articles in these journals consti-
tute a relatively small proportion of all noise pol-
lution articles (16-21). Although the top 10 jour-
nals that have published the most articles are
shown in this study, it would be appropriate to
recommend that researchers also review other
journals.

This study presented a bibliometric analysis of
noise pollution extracted from the Web of Science
database. Although the study was as comprehen-
sive, systematic, and objective as possible, there

CONCLUSIONS

were also some limitations. The most important
of the limitations was the use of only the WoS da-
tabase. More comprehensive databases such as
Pubmed, Google scholar, or Scopus could have
been included. However, the WoS is conspicuous
as the most widely used reliable database in bib-
liometric studies. Other limitations were that only
articles in English were included, and searches at
different times could increase the number of cita-
tions, especially for more recent articles. How-
ever, the study included articles that examined
the effects of noise pollution not only on humans
but also on animals. This subtle approach pro-
vided the opportunity to examine the effects of
noise pollution more comprehensively.

1.

The results of this study showed that there has been an increasing trend of articles on noise pollu-
tion in recent years.

The United States contributed the most publications, also the countries with the most articles per
million population were Scotland, Singapore, and Ireland, respectively. The three most used key-

»n o«

words were “noise pollution”, “noise” and “traffic noise”.

This study can be considered to help researchers as it provides summary for current research. It

was seen that the USA dominates research on noise pollution, and economically developed coun-
tries produce more articles per million population. There is a need for support for global noise pol-
lution studies and for the generation of noise maps.
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Recenzie la monografia colectiva
~Aspecte medicale ale schimbarilor climatice: realitati si perspective”,
autor coordonator: doctor in stiinte medicale, conferentiar universitar
Catalina CROITORU

Monografia denumita , Aspecte medicale ale schimbarilor climatice:
realitati si perspective”, aparuta in anul 2023 la Chisindu prin
intermediul editurii "Print-Caro"”, se impune ca o lucrare stiintifica
deosebit de asteptata si extrem de pertinenta. Abordeaza una
dintre cele mai urgente probleme cu care se confrunta omenirea in
prezent, subliniind conexiunile stradnse dintre modificarile
climatice si sdandtatea umand. Aceastd monografie reprezinta o
resursa de nepretuit pentru intelegerea complexitatii si
implicatiilor pe care schimbarile climatice le au asupra sanatatii
omului si pentru conturarea unor perspective fundamentate in
abordarea acestei situatii critice. Este un exemplu elocvent al
implicarii cercetatorilor in elucidarea problemelor contemporane
de interes major, punand accentul pe necesitatea actiunii urgente si

Autor coordonator
Catalina CROITORU

Aspecte medicale
ale schimbarilor climatice:
realitati si perspective

'§ Pco, 3 a strategiilor adecvate pentru a contracara impactul negativ al
schimbarilor climatice asupra sanatatii si a promova un viitor mai
v durabil si sdnatos pentru generatiile viitoare.
L 4
x Intentia conducerii editoriale a fost sa creeze o lucrare

comprehensiva si informativa in domeniul schimbarilor climatice,
cu scopul de a servi ca un instrument fundamental pentru
specialistii in medicind, medicii rezidenti, studentii universitatilor de medicina si pentru publicul larg
interesat de aceasta tema cruciala. Aceasta monografie se doreste a fi nu doar o sursa de cunoastere, ci
si un ghid esential, oferind informatii actualizate si relevante pentru a intelege impactul schimbarilor
climatice asupra sanatatii si a pregati cadrele medicale pentru adaptarea si interventia adecvata in fata
acestor noi provocari. Este o initiativd menita sa consolideze intelegerea profunda a interactiunilor
complexe dintre mediul inconjurator si sandtatea umang, subliniind importanta abordarii integrate si a
educatiei continue n acest domeniu de interes global.

Monografia este rezultatul colaborarii a 25 de autori, dintre care 4 coautori au provenit din Romania,
aducand astfel o perspectiva internationala si un aport semnificativ la acest studiu amplu. Acesti autori
reprezintd domenii variate, cu expertiza in diferite institutii, consolidind astfel diversitatea si
complexitatea abordarilor. Specialisti in medicina preventiva si clinici aduc expertiza in efectele
schimbarilor climatice asupra sanatatii umane si a tratamentelor asociate. Expertii in sanatate publica
aduc o Intelegere profundd a impactului schimbarilor climatice asupra sanatatii la nivel de comunitate
si politica de sanatate publica. Climatologii aduc in discutie analizele si proiectiile climatice, contribuind
la Intelegerea fenomenului schimbarilor climatice si la anticiparea tendintelor viitoare. Specialistii in
geonomie aduc cunostinte privind legaturile dintre mediu si sanatate, contribuind la intelegerea
interactiunilor complexe dintre factorii climatici si sanatatea umana. Sociologii si antropologii aduc in
discutie aspectele sociale si culturale ale problemelor legate de schimbarile climatice, evaluand
perceptiile si comportamentele oamenilor in acest context amplu. Aceasta colaborare interdisciplinara
adaugd o dimensiune semnificativa si completa la monografie, oferind o abordare comprehensiva si
holistica a problemei schimbarilor climatice si a impactului acestora asupra sanatatii si societatii in
ansamblu.
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Scopul monografiei este sa creeze o perspectiva unica, sensibilizand si crescand gradul de constientizare
cu privire la problemele legate de schimbarile climatice, aducand in prim-plan viziunile si expertiza
specialistilor din domenii variate. Principalele aspecte detaliate in aceasta lucrare cuprind:

o Fenomenul schimbarilor climatice: analiza fenomenului schimbarilor climatice la nivel global,
european si cu o focalizare specifica pentru Republica Moldova; dezbateri cu privire la Incalzirea sau
racirea globald, sustinute de cercetari, studii si solutii, precum si proiectii climatice viitoare pe glob
si In Republica Moldova.

o Efectele schimbarilor climatice asupra sanatatii: abordarea conceptului One Health si evaluarea
impactului climatic asupra patologiilor transmisibile si netransmisibile; analiza implicatiilor asupra
agentilor patogeni si a vulnerabilitatilor, ludnd in considerare particularitatile diferitelor
subpopulatii (grupele de varsta, gravide, diverse profesii).

e Adaptarea la schimbarile climatice: investigarea mecanismelor de feedback la nivelul societatii
si al sistemului de sanatate in contextul adaptarii la schimbarile climatice.

o Constientizarea populatiei privind riscurile pentru sanatate si comunicarea climatica: evaluarea
nivelului de constientizare a populatiei cu privire la riscurile pentru sanatate generate de
schimbarile climatice si analiza strategiilor de comunicare eficiente.

e DMigratia climatici: examinarea aspectelor legate de migratia populatiei in contextul
schimbarilor climatice si a impactului asupra comunitatilor afectate.

e Educatia si instruirea climatica: abordarea educatiei si instruirii in domeniul schimbarilor
climatice, evidentiind importanta sensibilizarii si a pregatirii adecvate a populatiei si a specialistilor
pentru a face fata acestor provocari.

Monografia se concentreaza asupra legaturilor esentiale dintre incalzirea globala si starea de sanatate a
individului, subliniind influentele reciproce asupra calitatii mediului si a vietii in general, precum si
consecintele negative generate de interventia umana neechilibrata in natura si degradarea acesteia.
Autorii accentueaza importanta respectarii legislatiei si implementarii masurilor menite sa asigure
puritatea elementelor de mediu si sa monitorizeze principalii indicatori de sanatate ai populatiei.

Monografia pune in prim-plan necesitatea reflectarii asupra numeroaselor probleme emergente si a
strategiilor de protectie si promovare a sanatatii si mediului. Continutul sdau corespunde cerintelor
actuale de instruire in domeniul sanatatii publice, igienei si medicinei, aliniindu-se recomandarilor
internationale si prioritatilor sistemului de educatie medicala din Republica Mold ova.

Aceasta monografie, ca lucrare stiintifico-practica, indeplineste trei criterii majore: furnizarea de
informatii relevante si actualizate, structurarea coerenta a subiectelor abordate si orientarea cititorilor
in privinta strategiilor si actiunilor necesare. Este un ghid esential care contribuie la o intelegere mai
profunda a complexitatii problemelor legate de mediul inconjurator si sanatatea umana, si promovand
adoptarea unor practici responsabile si sustenabile.

Schimbarile climatice pot fi vazute si intelese prin prisma unei calamitati naturale deoarece au impacte
considerabile asupra mediului si a societatii, adesea agravand si intensificand evenimentele extreme si
dezastrele naturale. Prin aceasta perspectiva, schimbarile climatice reprezinta o amenintare majora si
persistenta pentru planeta noastra, avand un impact profund asupra ecosistemelor, economiei si
calitatii vietii umane. Abordarea lor necesita actiuni globale imediate pentru a reduce emisiile de gaze
cu efect de sera si pentru a promova adaptarea si sustenabilitatea, in vederea minimizarii riscurilor
asociate acestor calamitati climatice.

Vasile DUMITRAS

doctor in stiinte medicale,

conferentiar universitar, colonel medic (1),

Catedra de medicina militara si a calamitatilor,
USMF ,Nicolae Testemitanu”, Republica Moldova
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JUBILEU DE AUR AL DOAMNEI GRETA BALAN: O POVESTE DE SUCCES iN
CARIERA UNEI PROFESOARE

Educatia este singura mostenire pe
care o putem oferi generatiilor
viitoare.

Albert Einstein

O calatorie impresionanta in lumea cunoasterii a inceput pentru doamna Greta Balan in anul 1992, cand
a pasit pragul USMF ,Nicolae Testemitanu”. A ales sa urmeze calea medicinei preventive, o decizie ce i-
a definit viitorul si i-a pus in valoare pasiunea pentru sinitatea publici. In anii 1998-2000, a ales sa-si
continue formarea si activitatea profesionald in cadrul Catedrei de microbiologie, virusologie si
imunologie, in cautarea unei intelegeri profunde a acestor domenii esentiale. Rezultatul acestor eforturi
a fost obtinerea titlului de magistru in profilul ,Microbiologie”, o realizare care a atestat nu doar
abilitatile ei academice, ci si angajamentul pentru a se implica 1n studiul detaliat al microorganism elor
si imunitatii umane. Incepand cu anul 2000 si pana in 2012, doamna Greta Bilan a desfasurat o activitate
sustinuti in cadrul Catedrei de microbiologie si imunologie, in calitate de asistent universitar. In anul
2008, a sustinut cu succes teza de doctor in stiinte medicale cu tema ,Elaborarea si evaluarea metodelor
rapide pentru diagnosticul de laborator al infectiilor tractului urinar". Intre anii 2006 si 2008,
aprofundandu-si expertiza, a urmat programul de rezidentiat cu specializarea in Microbiologie. Din anul
2012 si pana in prezent, a continuat sa-si consolideze contributia in calitate de conferentiar universitar
si sef de studii la Catedra de microbiologie, virusologie si imunologie. In perioada 2014 - 2016, doamna
Badlan si-a extins orizonturile academice si profesionale prin inrolarea in programul Scolii de
Management in Sanatate Publicd. Acest demers a culminat cu obtinerea titlului de master in
Managementul Sanatatii Publice, dovedindu-si astfel angajamentul fatd de invatarea continua si
dezvoltarea intr-un context in continui schimbare. In anul 2022 sustine cu brio teza de doctor habilitat
in stiinte medicale ,Compusi noi cu actiune asupra microorganismelor izolate din ulcere trofice”, tot in
acest an devine sefa Disciplinei de microbiologie si imunologie. A publicat cca 200 de lucrari stiintifice
si metodico-didactice. Parcursul profesoarei Greta Balan, de la inmatricularea plina de speranta in 1992
pana la realizarile sale in microbiologie si imunologie, ilustreaza frumusetea cautarii continue a
cunoasterii si puterea de transformare a educatiei intr-o forta motrica pentru schimbare si progres.

Multi ani prosperi, Doamni Greta BALAN!

Cu profund si deosebit respect, consiliul de
redactie al Revistei One Health & Risk
Management
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VICTORIA BUCOV - PERSONALITATE NOTORIE iN DOMENIUL
SANATATII PUBLICE

Doud calitati pe lume nu pot fi simulate
si nici inlocuite: inteligenta si bundtatea.

(leana Vulpescu)

\ . \pige /J
O figura proeminenta a serviciului de sandtate publicd din Republica Moldova, reprezentativa pentru

istoria Agentiei Nationale pentru Sanatate Publica - este cea a profesorului-cercetator Victoria Bucov,
epidemiolog si imunolog, sefa a Laboratorului stiintific ,Supravegherea rezistentei antimicrobiene”.

Fiecare om care vine pe acest pamant are o menire, care il ghideaz3, 1i marcheaza viata si activitatea
profesionala. Uneori, omul singur 1si modeleaza soarta, asa cum a facut-o si dna Victoria Bucov. Fiind un
model al modestiei, Dumneaei, totodata si-a stabilit scopuri ambitioase, realizate prin perseverenta,
dedicatie, munca asidua, transformand nazuintele In succese frumoase, demne de toata admiratia.

Este o persoana care nu oboseste sa munceasca zi de zi, cucerind noi 1naltimi ale profesionalismului.
Fiind o doamna de o moralitate aleas3, dna Victoria Bucov emana mereu energie spirituala si in sfera
activitatii profesionale, devenind aproape un simbol al tactului, respectului, delicatetei si a bunelor
maniere.

Cu o capacitate de de munca inestimabila si un spirit mereu in cautare, doamna Profesor devine o
personalitate proeminentd, un savant, care a creat o mostenire inestimabila, Tnscrisa atat in lucrarile
sale, cat si a discipolilor si colegilor, pe care ii ghideaza in drumul spre cunoastere.

Sanatatea societatii, in care traim, mai depinde si de modul in care construim si fortificaim sistemul de
supraveghere a sanatatii publice. La acest capitol, dna Bucov, prin rezultatele cercetarilor stiintifice
realizate, a argumentat necesitatea de a fi introduse In programele nationale de imunizare - vaccinurile,
care previn probleme serioase de sanatate: boli infectioase, dizabilitate sau chiar decese. Efortul echipei
conduse de catre dna Bucov a rezultat in masuri specifice de prevenire a bolilor infectioase si vaccinarea
a zeci de mii de copii si maturi, cu biopreparate sigure si eficiente.

Ajunsa la aceasta treapta a experientei profesionale, profesorul Victoria Bucov considera c3, la baza unui
destin implinit stau responsabilitatea, onestitatea, interesul, devotamentul, vointa. Aceste principii sunt
aplicate in permanenta in activitatea pe care o desfasoara zi de zi.

Mult stimata dna Victoria Bucov, cu ocazia frumosului jubileu, ne exprimam inalta noastra consideratie
si gratitudine, si Va aducem sincere urari de bine, multa sanatate, cu realizari frumoase in Indeplinirea
tuturor dorintelor!

Multi ani prosperi, Doamna Victoria BUCOV!
Cu profund si deosebit respect,
colegii consiliului de redactie al Revistei
stiintifice One Health & Risk Management
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REQUIREMENTS FOR AUTHORS

Rules of drafting

The manuscript (written in English and French)
should be in accordance with the guidelines published
in: Uniform Requirements for Manuscripts Submitted to
Biomedical Journal (1994) Lancet 1996, 348, V2; 1-4
(www.icmje.org). The manuscripts should be written
in font Cambria, size 11 points, spaced at 1.0, fully jus-
tified alignment, fields 2 cm on all sides. All pages must
be numbered consecutively (in the right bottom cor-
ner) and continuously. Abbreviations should be ex-
plained at first occurrence in the text and should not
be excessively used. The manuscripts must not exceed
the number of words (without the title, affiliation, ab-
stract and references): review articles - 4,500 words;
research articles - 3,000 words; expert opinions -
2,500 words; case presentation - 1,700 words; experi-
mental and clinical notes - 1,300 words; book reviews
and presentations - 2,000 words; teaching articles -
4,000 words. The volume of tables and figures should
not exceed %5 from the volume of the manuscript. The
journal reserves the right to make any other format-
ting changes. Rejected manuscripts are not returned.

All manuscripts submitted for publication should
be accompanied by two abstracts: in the language
of origin of the article and English.

Title and authors

The title should be as short as possible (maximum -
120 signs with spaces), relevant for the manuscript
content. The names of the authors should be written in
full: name, surname (e.g.: Jon JONES). Affiliation should
include: Department/Unit/Chair, University/Hospital,
City, Country of each author. Beneath the affiliation,
the author’s details and contact information - e-mail
address (e.g.: corresponding author: Jon Jones, e-mail:
jon.jones@gmail.com).

The structure of the manuscript
The manuscript should comprise the following sub-
headings (capitalized):
— SUMMARY
— INTRODUCTION (will reflect the topical-
ity and the general presentation of the prob-
lem studied, purpose and hypothesis of the study)
— MATERIAL AND METHODS
— RESULTS
— DISCUSSIONS
— CONCLUSIONS

CONFLICT OF INTERESTS
ACKNOWLEDGEMENT (optional)

ETHICAL APPROVAL (specify the presence
or absence of a positive opinion from the ethics
committee: no, date, institution ad informed con-
sent)

— REFERENCES

The summary should contain 1,600 signs with spaces:
— Introduction
— Material and methods
— Results
— Conclusions
— Key words: 3-5 words

The summary should not include tables, charts, and
bibliographic notes; information not included in the
article.

Figures. The text included in figures should be written
in font Cambria, 10 point. Each figure should be accom-
panied by a heading and legend. They should be num-
bered with Arabic numerals and placed in parentheses
(e.g.: fig. 1). Both the title (e.g. Figure 1) and legend are
centred, below the figure.

Tables. The text included in tables should be written
in font Cambria, 10 point. Each table should be accom-
panied by a heading. Tables should be inserted into the
text and adjusted to the width of the page. The tables
are numbered in Arabic numerals and mentioned in
body text in parentheses (e.g. tab. 1). The title of the
table is centred on the top of the table (e.g. Table 1).

References are numbered in the order they appear in
the paper. The reference sources are cited at the end of
the article by using AMA style and will include only the
references cited within the text (the reference is num-
bered within round parentheses). The in-text citations
that appear more than once are numbered si-milarly
as in the first citation. The number of references should
not exceed 50 sources. The scientific authors are re-
sponsible for the accuracy of their writings. The refer-
ence list should include only those references that
have been consulted by the authors of the manuscript.
The elements of the reference sources are written ex-
actly in accordance with the requirements.

For more information see: http://journal.ohrm.
bba.md/index.php/journal-ohrm-bba-md/editing_
guidelines
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CERINTE PENTRU AUTORI

Reguli de tehnoredactare

Pregatirea manuscrisului (elaborat in limbile engleza
si franceza) va fi in conformitate cu instructiunile pu-
blicate In: Uniform Requirements for Manuscripts Sub-
mitted to Biomedical Journals (1994) Lancet 1996, 348,
V2; 1-4 (www.icmje.org). Manuscrisele trebuie sa fie cu
font Cambria, dimensiune 11 puncte, spatiatla interval
1,0, aliniere justificata, cAmpurile 2 cm pe toate latu-
rile. Toate paginile trebuie sa fie numerotate consecu-
tiv (In coltul de jos, in partea dreaptd) si sa includa
nume-rotarea continud a paginilor. Abrevierile trebuie
sa fie explicate la prima aparitie in text si nu trebuie
utilizate excesiv. Manuscrisele nu trebuie sa
depaseasca (fara a numara titlul, afilierea, rezumatul si
refe-rintele): pentru articole de sintezd/referate -
4500 de cuvinte; pentru articole de cercetare - 3000
de cuvinte; pentru opinii ale expertilor - 2500 de cu-
vinte; prezentare de caz si imagini din practica cli-
nicd/laborator - 1700 de cuvinte; note experimentale
si clinice — 1300 de cuvinte; recenzii si prezentari de
carte - 2000 de cuvinte; articole didactice - 4000 de
cuvinte. Volumul tabelelor si figurilor nu trebuie sa
depaseasca %5 din volumul manuscrisului. Revista isi
rezerva dreptul de a face orice alte modificari de for-
matare. Manuscrisele respinse nu sunt returnate.

Toate manuscrisele transmise spre publicare
trebuie sa fie insotite de doua rezumate: in limba
de origine al articolului si in limba engleza.

Titlul si autorii

Titlul ar trebui sa fie cat mai scurt posibil (maximum -
120 de semne cu spatii), elocvent pentru continutul
manuscrisului. Numele autorilor vor fi scrise deplin:
prenume, nume de familie (ex: lon RUSU). Afilierea va
include: Sectia/Departamentul/Catedra, Universita-
tea/Spitalul, Orasul, Tara pentru fiecare autor. Se vor
mentiona obligatoriu, mai jos, datele autorului cores-
pondent si informatiile de contact - adresa de e-mail
(ex: autor corespondent: Ion Rusu, e-mail:
jon.rusu@gmail.com).

Structura manuscrisului
Manuscrisul va cuprinde urmatoarele subtitluri (scrise
cu majuscule):
— REZUMAT (vezi cerintele mai jos)
— INTRODUCERE (se va reflecta actualitatea si
prezentarea generald a problemei studiate, scopul
si ipoteza studiului)

— MATERIAL SI METODE

— REZULTATE

— DISCUTII

— CONCLUZII

— CONFLICT DE INTERESE

— MULTUMIRI SI FINANTARE (optional)

— APROBAREA ETICA (se va specifica prezenta
sau lipsa avizului pozitiv de la comitetul de etica:
nr, data, institutia si acordul informat)

— REFERINTE

Rezumatul va contine pana la 1600 de semne cu spatii
si va cuprinde:

— Introducere

— Material si metode

— Rezultate

— Concluzii

— Cuvinte cheie: 3-5 cuvinte

in rezumat nu vor fi incluse tabele, grafice si note bib-
liografice; informatii care nu sunt prezentate in studiu.

Figuri. Textul inclus in figuri trebuie sa fie scris cu font
Cambria, dimensiune 10 puncte. Fiecare figura trebuie
sa fie insotita de titlu si legenda. Ele vor fi numerotate
cu cifre arabe si vor fi mentionate in text in paranteze
(ex: fig. 1). Titlul (ex: Figura 1) silegenda figurii trebuie
sa fie scrisa centrat, sub figura.

Tabele. Textul inclus in tabele trebuie sa fie scris cu
font Cambria, dimensiune 10 puncte. Fiecare tabel
trebuie sa fie insotita de titlu. Tabelele vor fi inserate
in text, fara a depasi latimea unei pagini. Ele vor fi nu-
merotate cu cifre arabe si vor fi mentionate in text in
paranteze (ex: tab. 1). Titlul tabelului va fi pozitionat
deasupra tabelului centrat (ex: Tabelul 1).

Referintele trebuie sa fie numerotate in ordinea
aparitiei in text. Citarea sursei de referinta va fi con-
form stilului AMA, plasata la sfarsitul articolului si va
include doar referintele citate in text (mentionand
numarul de referintd in parantezd rotunda). Daca
aceeasi referinta este citata de mai multe ori, ea va fi
trecuta in text cu acelasi numar ca la prima citare.
Numarul total de referinte nu va depasi 50 de surse.
Acuratetea datelor tine de responsabilitatea autorului.

Pentru mai multe informatii consultatii: http://jour-
nal.ohrm.bba.md/index.php/journal-ohrm-bba-
md/editing_guidelines
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EXIGENCES POUR LES AUTEURS

Normes de rédaction

La préparation des manuscrits (rédigés en anglais et
frangais) sera conforme aux instructions publiées dans
Uniform Requirements for Manuscripts Submitted to
Biomedical Journals (1994) Lancet 1996, 348, V2 ; 1-4
(www.icmje.org). Les manuscrits doivent étre en po-
lice Cambria, taille 11 points, espacés a l'intervalle 1,0,
alignement justifié, champs 2 cm de tous les cotés.
Toutes les pages doivent étre numérotées consécutive-
ment (dans le coin inférieur droit) et inclure une nu-
mérotation continue des pages. Les abréviations doi-
vent étre expliquées lors de la premiére apparition
dans le texte et ne doivent pas étre utilisées de maniere
excessive. Les manuscrits ne doivent pas dépasser
(sans mentionner le titre, I'affiliation, le résumé et la
bibliographie) le vo-lume suivant: pour articles de syn-
thése/rapports - 4500 mots; pour les articles de re-
cherche - 3000 mots; pour les opinions d'experts —
2500 mots; présentation de cas et photos de la pra-
tique clinique/de laboratoire - 1700 mots; notes expé-
rimentales et cliniques - 1300 mots; commentaires et
présentations de livres - 2000 mots; articles pédago-
giques - 4000 mots. Le volume des tableaux et des fi-
gures ne doit pas dépasser % du volume du manuscrit.
La revue se réserve le droit d'apporter toute autre mo-
dification de formatage. Les manuscrits rejetés ne sont
pas retournés.

Tous les manuscrits a publier doivent étre accom-
pagnés par deux résumés: dans la langue originale
et en anglais.

Titre et auteurs

Le titre doit étre le plus court que possible (maximum
- 120 signes avec espaces), éloquent pour le contenu
du manuscrit. Les noms des auteurs seront écrits com-
plets: prénom, nom (ex: Albert LEBRUN). Quant a I'af-
filiation, on devra indiquer: Section/ Départe-
ment/Chaire, Université/Hopital, Ville, Pays - pour
chaque auteur. Les données de l'auteur correspondant
etles coordonnées - adresse e-mail (ex: auteur corres-
pondant: Albert Lebrun, e-mail: albert.le-
brun@gmail.com) seront obligatoires ci-dessous.

Structure du manuscrit
Le manuscrit comprendra les sous-titres suivants
(avec lettres majuscules):
— RESUME (voir les exigences ci-dessous)
— INTRODUCTION (reflétera l'actualité et
la présentation générale du probleme étudié, le
but et I'hypothése de 1'étude)
— METHODES
— RESULTATS

— DISCUSSIONS
— CONCLUSIONS
— CONFLIT D'INTERETS
— REMERCIEMENTS ET FINANCEMENT
— APPROBATION ETHIQUE (préciser la pré-
sence ou l'absence d'avis favorable du comité
d'éthique: no, date, institution et consentement
éclairé)
— REFERENCES
Le résumé contiendra 1600 signes avec espaces:
— Introduction
— Méthodes
— Résultats
— Conclusions
— Mots clés: 3-5mots.

Le résumé ne comprendra pas des tableaux, gra-
phiques et des notes bibliographiques; des informa-
tions non présentées dans 1'étude.

Figures. Le texte inclus dans les figures doit étre écrit
avec police Cambria, taille 10 points. Chaque figure
doit étre accompagné par un titre et une légende. Ceux-
ci seront numérotés avec des chiffres arabes et men-
tionnés dans le texte entre parentheses (ex: fig. 1). Le
titre (ex: Figure 1) et la 1égende de la figure doivent
étre centrés, au-dessous de la figure.

Tableaux. Le texte inclus dans les tableaux doit étre
écrit avec police Cambria, taille 10 points. Chaque ta-
bleau doit étre accompagné par un titre. Les tableaux
seront numérotés avec des chiffres arabes, mentionnés
dans le texte entre parentheses (ex: tab. 1), et seront
insérés dans le texte, sans dépasser la largeur d'une
page. Le titre du tableau sera placé au-dessus du ta-
bleau, centré (ex: Tableau 1).

Les références doivent étre numérotées dans 1'ordre
ou elles apparaissent dans le texte. La citation de la
source de référence sera de style AMA, placée a la fin
de 'article et n'inclura que des références citées dans
le texte (mentionnantle numéro de référence entre pa-
rentheses rondes). Si la méme référence est citée plu-
sieurs fois, elle sera transmise dans le texte avec le
méme numéro que celui de la premiére citation. Le
nombre total de références ne dépassera pas 50
sources. La responsabilité pour I'exactitude des don-
nées est a la charge de l'auteur. Il faut indiquer dans le
manuscrit seulement les références vraiment consul-
tées par les auteurs. Les composants des sources de ré-
férence doivent étre rédigés strictement selon les exi-
gences.

Pour plus d'informations, voir: http://journal.ohrm.
bba.md/index.php/journal-ohrm-bba-md/editing_
guidelines
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TPEBOBAHUA AJ11 ABTOPOB

IIpaBuia cocraB/ieHUs

[TogroToBka pykonucu (pa3paboTaHHOM Ha aHTJIMM-
CKOM W QpaHLy3CKOM f3blKax) OyJeT OCyLecTB-
JIITBCS B COOTBETCTBUH C UHCTPYKIUSAMH, Oy OJIUKO-
BaHHbIMU B: Uniform Requirements for Manuscripts
Submitted to Biomedical Journals (1994) Lancet 1996,
348, V2; 1-4 (www.icmje.org). ABTOpbI JOJKHBI UC-
nosb3oBaTh WpudT Cambria, pasmep 11 Touek, ¢ UH-
TepBasioM 1,0, BbIpaBHHBaHUE 10 LIMPUHE, N10JIF 2 CM
CO BCeX CTOpOH. Bce cTpaHHUIbI AOKHBI OBITH MPO-
HyMe-pOBaHbI MOC/Ie/J0BAaTEeJbHO (B MPaBOM HMXKHEM
yIJy) U BKJIOYATh HENPEPbIBHYIO HyMepalyio CTpa-
Hul. CoKpalleHHUsl [AO0JDKHBI ObITh OO'bSICHEHbI MPHU
MepBOM IOSIBJIEHUH B TEKCTe U He J0JKHbI UCIOIb30-
BaTbCsA 4pe3MepHo. O6beM pyKomuced He JOJDKEH
npeBblLaTh (6e3 Ha3BaHWS, NMPUHAJJIENK-HOCTH, pe-
3I0Me U JINTepaTyphl): s 0630pHBIX cTaTeil/pede-
patoB — 4500 cyioB; /yig Hay4YHbIX cTa-Ted — 3000
CJIOB; /151 9KCIIEPTHBIX 3aKiItodeHui — 2500 c10B; ais
Mpe3eHTal U CIy4aeB U3 KIMHU-4eCKoW/1abopaTop-
HO# npakTuku — 1700 c/10B; A5 9KCIePUMEHT AT bHBIX
U KJIMHU4YecKux 3aMeToK — 1300 coB; Ajs pelieH3un
1 npe3eHTanui KHUT — 2000 c10B; JJ1s y4eOHBIX CTa-
Ter — 4000 cyioB. O6'beM TAGJINIL M PUCYHKOB He I0JI-
»KEH MpeBbIATh Y3 0T o6beMa pykomnucd. XKypHan
ocTaBJisieT 3a C060 MpPaBO BHOCUTH JIIOObIE ApyTHe
n3MeHeHUs1 ¢popMaTupoBaHus. OTKIOHEHHbIE PYKO-
MKCH He BO3BPALIAIOTCS.

Bce pykomucH, mpeAcTaBJIeHHbIe AJA NMyGJIHKa-
MU, A0/KHBI COPOBOKAAThCS JBYMA pe3loMe: Ha
s3bIKEe OPUTHHA/Ia CTaThbM W Ha aHIJIMiICKOM
sI3bIKE.

HasBaHue 1 aBTOpBI

HasBaHMe JOKHO OBITh KaK MOXKHO Kopoye (Makcu-
MyM - 120 3HAKOB ¢ npo6esiaMu), HO JI0C-TaTOYHO UH-
bopMaTUBHBIM s cojiepkaHus pykonucu. damu-
JIMM aBTOPOB OyAyT HallMCaHbI OJHOCTbIO: UMS, da-
munusi (Hanpumep: WBan WBAHOB). Ipunapgnex-
HOCTb OygaeT BkJwoyaTb: Otgaenenue/ Jlemapra-
meHT/Kadenpa, YHuBepcurter /BosbHuua, [opog,
CTpaHa Ji1s1 KaXA0ro aBTopa. JJaHHble COOTBETCTBYIO-
1lero aBTOpa M KOHTAaKTHass UHOp-Mauus — ajpec
3JIEKTPOHHOM NOYTHI (Hanpumep: KOHTaKTHast UHPOp-

MaLus: HNBaH HNBaHOB. e-mail:
ivan.ivanov@gmail.com) 6yyT 0653aTeIbHO HUXe.
CtpykTtypa Pykonucu

Pykomnuce 6yZieT BK/IIOYATh B ce6s caeAyolye noj3a-
roJIOBKH (OHH JJOJIXKHBI ObITh 3arJIaBHBIMU):
— PE3IOME (cM. TpeGoBaHUS HUXKE)
— BBEJEHHME (6yzeT oTpakaTb aKTyaJb-HOCTb U
ob611lee Mpe/iCTaB/JeHHe U3y4aeMoi IPo6JieMbl, ie/b
Y TUIIOTE3Y UCCIeL0BAHMSA)
— MATEPHUAJIbI U METO/JbI
— PE3YJIbTATbI

- JUCKYCCHUHU

— BBIBO/IbI

— KOH®JIUKT UHTEPECOB

— BJIATOAAPHOCTU U ®PUHAHCUPOBAHUE

— JTHUYECKOE OJOBPEHME (yka3aTb Hajlduue

WJIK OTCYTCTBHUE 006pEHUsI CO CTOPOHBI KOMUTETA

no aTuke: N9, 1ata, yupexjeHre 1 UHPOPMHUPOBaH-

HOe COrJiacue)

— JIMTEPATYPA
Pe3ome fomxHO cofepkaTh 1600 3HAKOB ¢ mpobe-
JIaMM U OYJIET BKJIIOYATh B Ce051 CleiyIol1e [10/3aro-
JIOBKH:

— BBeaeHue

— Marepuaabl U METOABI

— PesyabTaTsl

— BbIBOABI

— Kno4deBsle ciioBa: 3-5 cioB
Pe3roMe He JIOJI’KHO BKJIFOYATh TAGJIUIIbI, AUArpaMMbl
U 6ubsnorpadruyecKkde 3aMeTKH, HHPOP-MaIHI0, He
Hpe/CTaBJIEHHYO0 B UCCIeJ0BaHUM.
PucyHnku (rpa¢uxy, guarpaMmmsbl). TEKCT, BKIOYEH-
HbI B PHUCYHKH, JJOJOKeH ObITh HamucaH B Cambria,
pasMep 10 nyHKTOB. Kaxkblil pUCyHOK JIOJI’KEH CO-
MPOBOK/JIAThCS 3aroJIOBKOM M onvcaHHeM. HasBaHue
(Hanpumep: PucyHok 1) u onrcaHue pUCyHKa JI0JI>KHbI
OBbITh BIHCAHBI MO IEHTPY, B HU3Yy pHUCYHKa. OHU
JLIOJ>KHBI OBITH IPOHYMePOBaHbI apabCKUMHU b paMu
Y yKa3aHbl B TEKCTE B CKOOKax (Hanpumep: puc. 1).
Ta6mnbl. TeKcT, BKIYEHHBIH B Tab/IUIbI, JODKEH
6bITh Hanucad B Cambria, pasmep 10 nyHkTOB. Kax-
Jlasi TabJMna J0JKHA COMPOBOXK/IATHCS 3arOJIOBKOM.
OHU [JOKHBI BCTABISATHCS B TEKCT, HE PEBbILIAS LIH-
puHy cTpaHulpbl. Jlo/KHBI OBITh MPOHYMEPOBAHBI
apabckuMu nudpaMu U yKa3aHbl B TEKCTE B CKOOKaX
(Hanpumep: Ta6. 1). HasBaHue TabMIbl JOIKHO pac-
noJsiaraThbCs HaZ, TabsnleH B neHTpe (Hanpumep: Tab-
savna 1).
Jlutepatypa. UCTOYHUKHN [IO/DKHBI ObITH HPOHYyMe-
pPOBaHbBI B MOPSI/IKE UX MOSBJIEHUS B TeKCTe. CChLIKU
Ha WCTOYHUKHU JIO/DKHBI ObITh B cTuie AMA, mome-
IeHbl B KOHLE CTAaTbU U BKJIIYATh TOJBKO HCTOY-
HUKU, [UTUPYeMble B TeKCTe (YIIOMHHaHHE HOMepa
HCTOYHHKA B KPYTIJIbIX CKO6Kax). Eciu ofiUH U TOT ke
HCTOYHHUK LIUTHUPYETCS HECKOJIBKO pa3s, OH OyJeT Ie-
peJlaH B TEKCTE C TeM ke HOMEPOM, YTO U MepBbIH pas.
OO1ee KOJIMYECTBO UCTOYHUKOB HE JIOJKHO IMPEBBI-
maTh 50. OTBETCTBEHHOCTD 32 TOY-HOCTb JAHHBIX Jie-
KUT Ha aBTOpe. BylyT [uTHpO-BaThCSA TOJBKO TE UC-
TOYHUKH, C KOTOPBIMU 03HAKOMUJINCh aBTOPBI PYKO-
nucd. KoOMIOHEHTbl CHpPaBOYHBIX HCTOYHHUKOB
JIOJDKHBI OBITh HaNKMCaHbl CTPOTO B COOTBETCTBUMU C
TpebOBaHHUSIMHU.

JononnutenbHas uHbopmauusa Ha: http://journal.
ohrm.bba.md/index.php/journal-ohrm-bba-md/edit-
ing_guidelines

59|



The One Health concept

é The WHO defined health in 1946 as "a state of complete physical,
g mental and social well-being and not merely the absence of disease
= or infirmity"”, with the later addition of "the capacity to lead a
E socially and economically productive life".

= The OIE defines animal welfare in 2008: an animal is in good
§ condition if it is healthy, enjoys comfort, is well fed, is safe, is able
% to display its innate (natural) behavior and does not suffer from
E unpleasant conditions such as pain, fear and stress.

<

Environmental health refers to those aspects of human health
that include the quality of life determined by physical, biological,
socio-economic and psycho-social factors in the environment.
The interrelationships of people with the environment concern

medicine, when an ecological system is in a state of equilibrium,

Plant and
environmental health

the health of the population prevails.

Globally, the One Health concept is a worldwide strategy to expand interdisciplinary
collaborations and communications in all aspects related to the health care of humans,

domestic animals or wildlife, which can no longer be approached separately, but only jointly.

One Health addresses not only human and animal disease concerns, but also issues related to
lifestyle, diet, exercise, the impact of different types of human-animal relationships, and
environmental exposures that can affect both populations. In order to achieve the expected
effects, it is also necessary to educate the population to make them aware of the risk factors and
benefits of prevention, as well as communication and understanding between patients and

healthcare providers.
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