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Comparison of Delta and Omicron variant of COVID-19 infection cases in
Montenegro

[Topeheme Jlenta 1 OMUKpPOH BapHjaHTe CiIydajeBa 3apa3e KoBuaa 19y
Lpnoj 'opu

SUMMARY

Introduction/Objective At the end of 2021,
Omicron wave (B.1.1.529) SARS-CoV-2 variant
superseded the Delta variant (B.1.617). The main
goal of the research is to provide a detailed and
comprehensive presentation of data related to people
infected with the coronavirus in Montenegro. The
specific goal of the research is to determine whether
virus mutations influenced the course of the epidemic
during its two-year duration.

Methods This is a retrospective study. We used data
from the Institute of Public Health of Montenegro.
Our sample consisted of 127 134 people who tested
positive for Delta or Omicron infection aged 0-100
years, who had a positive PCR test for Covid-19
between August 17 2021 and April 17 2022.

Results The respondents aged 40 to 49 years were
taken as a reference group for age. The results
showed that the age group from 20 to 29 years old
was affected 1.03 times more than.the reference
group - persons belonging to the age group of 30 to
39 years were affected 1.07'times more than the
reference group. The Central region was taken as the
reference group forthe region. The results showed
that people who'live in southern region got sick 1.14
times more-often and people who live in northern
region got sick 1.20 times less than people from the
central region.

Conclusion The biggest predictor that a person
would get sick is the age group. Also, the predictor is
the region, and in our research, it was southern
region.

Keywords: COVID-19; SARS-CoV-2; age; delta
and omicron strain; Montenegro

INTRODUCTION

CAXKETAK

Yeoa/lnmw Kpajem 2021. BapujanTa OMHUKPOH
tanaca (B.1.1.529) SARS-CoV-2 3amenuna je
BapujanTy enra (B.1.617). OcHOBHH INJB
HCTpaXMBamba je Ja IPYyKH JAeTa/baH 1/ CBe0OyXBaTaH
MPUKa3 1MoJlaTaka Koju ce OHOCE Ha 0co0e 3apakeHe
kopoHa BupycoMm y Llpnoj 'opu. Crienudnanm nusb
UCTpa)XMBamba je Jla ce YTBPJM Ja I Cy MyTalluje
BUpYCa yTHIAJIe HA TOK EMHUIEMH]e TOKOM HEHOT
JIBOTOTUIIIELET TPajarba.

Metoae Ogo je peTpocriekTiBHa cTyanja. Kopucru-
71 cMo nofatke MHCTUTyTa 3ajaBHO 31pasibe LpHe
T'ope. Ham y30pak ce cacrojao ox 127,134 ocobe
Koje cy Omie nmo3utuBHE Ha Jlenta 1 OMUKPOH
nHekmujy crapoctr ox 0 o 100 romuna koje cy
nmarne no3utuBaH PCR tect Ha xoBuz 19 m3mehy 17.
aBrycta 2021. u 17. anpuma 2022.

Pesyatatu Kao pedepentny rpymy 3a y3pact yzetn
cy ucnuTaHuIy crapocty on 40 1o 49 roauHa.
PesynraTu cy mokasainu n1a je ctapocHa rpymna oxa 20
110 29 ronuHa obonena 1,03 myTa BuIe of
pedepenTHe rpymne - ocode Koje IpUranajy
crapocHoj rpymnu ox 30 1o 39 roauna obosnene cy
1,07 myra Bumie ox pedepeHTHe Tpyre. LlenTpanau
PETHOH je y3eT Kao ped)epeHTHa IpyIa 3a PEeTHOH.
PesynTatu cy mokasaiu 1ia Cy JbyAu KOjU XKHBE Y
JY)KHOM peruoHy obosbeBanu 1,14 myTa gemhe, a
JbY/IM KOjH )KHBE Y CjeBepHOM peruoHy 1,20 myTa
Mambe Hero JbyIM U3 IIEHTPAJIHOT PEruoHa.
3aksbyuak Hajeehu npenukrop na hie ce yoBek
pas3bosetH je crapocHa rpyna. Takolje, mpeaukTop je
PETHOH, a y HallleM HUCTPaXXUBamYy jy>KHU PErHOH.
Kibyune peun: COVID-19; SARS-CoV-2; crapocr;
nenta u oMuKpoH coj; [pra I'opa

At the end of 2020 the Delta variant (B.1.617.2) was discovered in India for the first time.

In June 2021, the World Health Organization stated that the Delta would become the most

prevalent strain in the world. [1] The SARS-CoV-2 Delta VOC is 40-60% more transmissible

than the Alpha (B.1.1.7) [2]
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The World Health Organization marked the variant B.1.1.529, commonly known as
Omicron, on November 26", 2021 as variant of interest. The Omicron variant is the most
divergent strain seen in significant numbers so far during the pandemic, raising concerns that
it may be linked to greater transmissibility, lower vaccine efficiency, and an increased risk of
reinfection. The Omicron SARS-CoV-2 variation is more transmissible than the Delta variant.
[3]

The WHO also reported that the Omicron variant has a growth advantage with a doubling
time of 2-3 days compared with the Delta variant, which may provide evidence that
transmission capacity of the Omicron variant was stronger than Delta. [4] According to the

available evidence incubation period is shorter for Omicron variant. [5]

METHODS

We used data from the Anstitute of Public Health of Montenegro from the beginning of
pandemic until April 17" 2022. Our sample consisted of 127 134 persons who tested positive
for Delta or Omicron infection aged 0-100 years who had a positive PCR test for Covid-19
between August 17" and April 17" 2022. Period of Delta variant was August 17" until
December 245t 2021 and period for Omicron variant was December 22" 2021 until April 171
2022..In accordance with the ECDS and WHO protocols, a genome sequencing method was
performed on samples that were suspicious for the presence of the Delta and Omicron variant,
which confirmed the presence of each strain. In relation to the share of positive cases in the
number of tested persons, an approximation was made of share of strains. Observation period
was between August 17" and April 17" 2022.

In the paper, we used the Chi-square test of independence and Logistic regression. The
Chi-square test of independence provides information not only on the significance of observed

differences, but also on detailed information on exactly which categories account for any
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differences found. Logistic regression was conducted to assess the impact of multiple factors
on the likelihood of contracting COVID-19. The model contains three independent categorical
variables sex, region and age. The whole model with all predictors was statistically significant
p<0.00. A given set of variables explains 12 to 17% of the variance. The model correctly
classifies 58.7 % of all cases. Montenegro is divided into three regions: southern, central and
northern region. For purpose of this paper, we have chosen central region as reference region.
Also, the age group from 40 to 49 years was used as the reference age for the purposes of the
paper.

The objective of the research is to determine, on the basis of the available data, how the
epidemic in Montenegro moved in relation to virus mutations. In addition, specific goal is to
determine how the epidemic moved in relation to Delta and Omicron mutations, which are
disease rates in the population with special emphasis-on age.

All data are properly unnamed and paper represents analysis of datasets. We had approval
from Institute of public health of Montenegro to use database. Also, corresponding author is a
member of Database team in Institute of public health of Montenegro. Thus, the research has

been done in accord with the ethical standards of the institution.

RESULTS

During the period in which the Delta strain was dominant, a total of 373 813 cases were
tested in Montenegro, with 54 402 new cases and 14.55% share of positive tests. In the period
when the Omicron strain was dominant, the number of new cases was 72 732 (25.56%) out of
total 284 540 tested. (Table 1).

As shown in Table 2 and 3 the highest number of new cases was found in the age category
30-39 in Delta strain 9 746 (17.91 %) as well as in Omicron strain 14 931 (20.53%).

As presented in Table 4, the chi square test of independence showed a link between sex
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and the incidence of Delta strain and Omicron strain. Men were statistically significantly more
affected by the Delta strain, and women statistically significantly more by the Omicron strain,
C2 (n = 127,726) = 0.07, p = 0.01 p < 005; fi = 0.07 with a very small influence of sex on
getting sick from Delta and Omicron strains.

Table 5 presents an analysis of the association of disease by Delta and Omicron strains
by region in Montenegro. The chi-square test of independence determined relation between
regions and incidence of Delta and Omicron strains. The northern region was statistically
significantly more affected by Delta strain compared to the central and southern regions, while
the southern region was statistically significantly more affected by Omicron strain compared
to the central and northern regions, with a very large influence of the region on the incidence
of Delta and Omicron strains C2 (n = 127,726)/= 0.51; p = 0.00 p < 0.05, fi = 0.51. (Table 5).

Relation between the age groups and incidence of Delta and Omicron strains was also
determined by The chi-square test of independence. The age group from 20 to 29 years was
statistically significantly more affected by the Delta strain compared to the other age groups,
while the age group from 30 to 39 years was statistically significantly more affected by the
Omicron strain, with_a very small influence of sex on the incidence of Delta and Omicron
strains C? (n=127,726)=0.10; p = 0.00 p < 0.05 f = 0.10. (Table 6).

As a reference group for age, the age of respondents from 40 to 49 years was taken. The
results showed that:

— people belonging to the age group from 0 to 9 years old got sick 1.25 times less
compared to the reference group,

— people between the ages of 10 and 19 were 1.94 times less likely to get sick
compared to the reference group,

— persons belonging to the age group from 20 to 29 years old got sick 1.03 times

more than the reference group,
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— people who belong to the age group of 30 to 39 years got sick 1.07 times more
than the reference group,

— persons belonging to the age group of 60 to 69 years got sick 1.09 times less
compared to the reference group,

— persons belonging to the age group of 70 to 79 years got sick 1.10 times less
compared to the reference group.

The Central region was taken as the reference group for the region. The results showed
that people who belong to the southern region got sick 1.14 times more often than people who
belong to the reference group, i.e., the central region and people who belong to the northern
region got sick 1.20 times less than people who belong to the reference group, i.e. central
region.

Only two independent variables made a unique statistically significant contribution to the

model (age and region). Sex did not contribute significantly to the model. (Table 7).

DISCUSION

In a study with”55,269 cases of COVID-19 in Sweden, the results of the logistic
regression analysis indicated that the risk of severe disease remained high among unvaccinated,
first-time infected patients of both sexes during the Omicron period in the age group 65+, as
well as among men in the age group 40-64 years with two or more comorbidities. [6] Our
research has shown that women were statistically significantly more affected by the Omicron
strain. In retrospective cohort study in England, with laboratory-confirmed SARS-CoV-2
infection conducted between November and January 2022, showed that the adjusted hazard
ratio estimates varied with age for all endpoints examined. The adjusted HR for hospital
admission was 1-10 in those younger than 10 years, decreasing to 0-25 in 60-69-year-olds, and

then increasing to 0-47 in those aged at least 80 years. From 15 December 2021 to 17 January

DOI: https://doi.org/10.2298 /SARH220915011G Copyright © Serbian Medical Society



Srp Arh Celok Lek 2023 | Online First January 25, 2023 | DOI: https://doi.org/10.2298/SARH220915011G 7

2022 outpatient-diagnosed cases with Omicron variant infection (n = 222,688) were
concentrated among adults aged 2039 years and had lower odds of being cither very young or
very old in comparison to contemporaneously identified individuals with Delta variant
infection (n = 23,305). From 3 February to 17 March 2022, among individuals tested as
outpatients, BA.2 Omicron sub variant cases (n = 1,905) did not differ from BA.1* sub variant
cases (n=12,756) in demographic or clinical attributes, with the exception that BA.1* detection
was more concentrated among individuals aged 20-49 years than BA.2, which was
comparatively more common among both children and older adults. {7] Individual-level data
on laboratory-confirmed COVID-19 cases resident in England between November 29 2021,
and January 9 2022, has shown that risk of severe outcomes is substantially lower for Omicron
than for Delta, with higher reductions for more severe endpoints and significant variation with
age. [8] Retrospective chart reviews with 13 adult EDs in academic hospitals in Paris area from
29 November 2021 to 10 January 2022 showed that the median age of analyzed population was
58 years and 49% were women. The proportion of Omicron increased from 1.3% in the first
week of inclusion to 86% in the last week. Compared to the Delta variant, patients infected
with. Omicron were younger and more often female. [9] The observational cohort study in
Denmark, with RT-PCR-confirmed cases of SARS-CoV-2 from November 21 and December
19 2021 has shown significantly lower risk of hospitalization with Omicron infection compared
with Delta infection among both vaccinated and unvaccinated individuals, suggesting an
inherent reduced severity of Omicron. [10] In the general population infection, the rates are
similar between males and females. In previous pandemics, male sex has been associated with
worse clinical outcomes. [11] In Montenegro, the age group from 20 to 29 years was
statistically significantly more affected by the Delta strain compared to other age groups, while
the age group from 30 to 39 years was statistically significantly more affected by the Omicron

strain, with a very small impact of sex on the incidence of Delta and Omicron strains.

DOI: https://doi.org/10.2298 /SARH220915011G Copyright © Serbian Medical Society



Srp Arh Celok Lek 2023 | Online First January 25, 2023 | DOI: https://doi.org/10.2298/SARH220915011G 8

CONCLUSION

During the Delta strain period, the largest number of new cases was in the age category
of 40 to 49 years for both sexes, followed by 30 to 39 years of age. In the period of the Omicron
strain, the situation is similar, and the largest number of new cases was found in the age
category from 30 to 39 followed by the age group 40 to 49 years for both sexes.

Men were statistically significantly more affected by the Delta strain, and women
statistically significantly more by the Omicron strain, with a very small influence of sex on the
incidence of the Delta and Omicron strains. The northern region was statistically significantly
more affected by the Delta strain compared to the central and southern regions, while the
southern region was statistically significantly more affected by the Omicron strain compared
to the central and northern regions, with a very large influence of the region on the incidence
of the Delta and Omicron strains. The age group.from 20 to 29 years old was statistically
significantly more affected by the Delta strain compared to other age groups, while the age
group from 30 to 39 years old was statistically significantly more affected by the Omicron
strain, with a very small influence of sex on the incidence of Delta and Omicron strains. The
biggest predictor that a person will get sick is the age group. Research showed that related to
reference group (40 to 49) age group from 20 to 29 and 30 to 39 years is predictor. Additionally,

the predictor is region, and in our research, it was southern region.

Note: The paper is a part of a master thesis of corresponding author

Conflict of interest: None declared
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Table 1. Distribution of new cases, number of tested and percentage of positive cases in tested

for the Delta/Omicron period

Period New cases | Tested %
Delta 54,402 373,813 | 14.55
Omicron 72,732 284,540 | 25.56
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Table 2. Distribution of new cases in relation to age and sex — Delta

Age | Male | % |Female| % | Total | %
0-9 | 1250 | 4.98 | 1193 | 4.07 | 2443 | 4.49
10-19 | 3258 | 12.99 | 3286 | 11.21 | 6544 | 12.03
20-29 | 3296 | 13.14 | 3867 |13.19| 7163 | 13.17
30-39 | 4336 | 17.29 | 5410 | 18.45 | 9746 | 17.91
40-49 | 4033 | 16.08 | 5009 | 17.08 | 9042 | 16.62
50-59 | 3355 | 13.38 | 4030 | 13.74 | 7385 | 13.57
60-69 | 3059 | 12.20 | 3450 | 11.77 | 6509 | 11.96
70-79 | 1693 | 6.75 | 2023 | 6.90 | 3716 | 6.83
80-89 | 641 | 2.56 893 3.05 | 1534 | 2.82
90+ 158 | 0.63 162 055 | 320 | 0.59
Total | 25079 | 100% | 29323 | 100% | 54402 | 100%
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Table 3. Distribution of new cases in relation to age and sex — Omicron

Age Male | % |Female| % | Total %

0-9 1515 | 458 | 1248 | 3.15 | 2763 | 3.80%
10-19 | 2369 | 7.17 | 2427 | 6.12 | 4796 | 6.59%
20-29 | 4726 | 143 | 5791 | 14.6 | 10517 | 14.46%
30-39 | 6629 | 20.05| 8302 |20.93 | 14931 | 20.53%
40-49 | 5708 |17.27 | 7135 |17.98| 12843 | 17.66%
50-59 | 4594 | 139 | 5823 |14.68 | 10417 | 14.32%
6069 | 4261 |12.89 | 4973 |12.53| 9234 | 12.70%
70-79 | 2193 | 6.63 | 2545 | 6.41 | 4738 | 6.51%
80-89 | 814 | 246 | 1126 | 2.84 | 1940 | 2.67%

90+ 251 | 0.76 305 0.77 | 556 | 0.76%
Total | 33060 | 100 | 39675 | 100 | 72735 | 100
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Table 4. Characteristics of the Delta cohort and Omicron cohort among male and female
patients; sex has been associated with both infection risk and severe outcomes of SARS-
CoV-2 infections; men were statistically significantly more affected by the Delta strain, and
women statistically significantly more by the Omicron strain with a very small influence of

sex on getting sick from Delta and Omicron strains

Sex Delta Omicron Total

Male | 25,209 (46.14%) | 33,235 (45.47%) | 58,444 (45.76%)
Female | 29,426 (53.86%) | 39,856 (54.53%) | 69,282 (54.24%)

Total | 54,635 (42.77%) | 73,091 (57.23%) | 127,726 (100%)

p=0.01, p<0.05
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Table 5. Characteristics of the Delta cohort and Omicron cohort among south, central and
north region; the northern region was statistically significantly more affected by Delta strain
compared to the central and southern regions, while the southern region was statistically
significantly more affected by Omicron strain compared to the central and northern regions,

with a very large influence of the region on the incidence of Delta and Omicron strains

Region Delta Omicron Total
South | 14,486 (26.71%) | 22,123 (30.26%) | 36,609 (28.76%)
Central | 29,338 (54.11%) | 39,345 (53.84%) | 68,683 (53.95%)
North | 10,395 (19.18%) | 11,623 (15.90%) | 22,018 (17.29%)
Total | 54,219 (42.59%) | 73,091 (57.41%) | 127,310 (100%)
p=0.01, p<0.05
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Table 6. Characteristics of the Delta cohort and Omicron cohort among age groups; the age
group from 20 to 29 years was statistically significantly more affected by the Delta strain
compared to other age groups, while the age group from 30 to 39 years was statistically
significantly more affected by the Omicron strain, with a very small influence of sex on the

incidence of Delta and Omicron strains Distribution of strains by age

Age Delta Omicron Total

0-9 2437 (4.47%) 2777 (3.82%) 5214 (4.09%)
10-19 | 6580 (12.08%) 4829 (6.64%) | 11,409 (8.97%)
20-29 | 7228 (13.27%) | 10,588 (14.55%) | 17,816 (14%)
30-39 | 9795 (17.98%) | 14,992 (20.61%) | 24,787 (19.49%)
4049 | 9062 (16.63%) | 12,971 (17.82%) | 21,975 (17.28%)
50-59 | 7405 (13.6%) | 10,464 (14.37%) | 17,869 (14.04%)
6069 | 6546 (12.01%) | 9263 (12.73%) | 15,809(12.44%)
70-79 | 3721 (6.83%) 4751 (6.52%) 8472 (6.66%)
80-89 | 1542 (2.83%) 1943 (2.67%) 3485 (2.74%)

90+ 167 (0.3%) 200 (0.27%) 3671(0.29%)
Total | 54,483 (42.83%) | 72,724 (57.17%) | 127,203 (100%)

p=0.01,p<0.05
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Table 7. Logistic regression models parameters of set of predictor variables for COVID-19;
only two independent variables made a unique statistically significant contribution to the model

(age and region); gender did not contribute significantly to the model

Standar Wald Degrees of C e Ex
Category | B value d error test frgedom Significant p (Bg)
Sex (1) 0.009 0.011 0.636 1 0.425 1.009
40-49 1221.867 9 0.000
0-9 -0.223 0.031 51.634 1 0.000 0.800
10-19 -0.663 0.023 798.024 1 0.000 0.515
20-29 0.028 0.021 1.859 1 0.173 1.028
30-39 0.066 0.019 12.236 1 0.000 1.069
50-59 -0.001 0.021 0.004 1 0.947 0.999
60-69 0.009 0.021 0.160 1 0.689 1.009
70-79 -0.088 0.026 11.547 1 0.001 0.916
80-89 -0.101 0.037 7.431 1 0.006 0.904
90+ -0.165 0.106 20.413 1 0.120 0.848
Central 330.840 2 0.000
region
South 1 5433 | 0013 | 100.909 1 0.000 1.143
region
North 1 5182 | 0016 | 134295 1 0000 | 0833
region
Constant 0.347 0.016 470.842 1 0.000 1.415

Exp (B) — odds ratio
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