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ABSTRACT 
 

The SARS-CoV-2 Omicron variant and its subvariants have posed significant challenges to global 

public health since their emergence in late 2021. This comprehensive review examines the 

epidemiological trends, clinical impacts, and public health challenges associated with Omicron 

subvariants, with a focus on high-density populations such as Bangladesh. The review highlights 

the evolution of Omicron subvariants, including BA.1, BA.2, BA.4/BA.5, XBB, BQ.1, EG.5, and 

JN.1, emphasizing their increased transmissibility, immune evasion, and varying severity. Despite 

lower intrinsic severity compared to Delta, Omicron's rapid spread has strained healthcare systems, 

particularly in regions with limited resources. In Bangladesh, Omicron subvariants such as XFG, 

XFC, and NB.1.8.1 have driven recent surges, with test positivity rates peaking at 20% in June 

2025. The review underscores the persistent threat of these subvariants, especially among 

vulnerable populations like the elderly, and the critical need for enhanced genomic surveillance, 

vaccination campaigns, and adaptive public health strategies. Some of the key challenges include 

vaccine hesitancy, healthcare infrastructure limitations, and socioeconomic barriers. The findings 

advocate for robust global cooperation, updated vaccines, and targeted interventions to mitigate the 

ongoing impact of Omicron subvariants in high-risk settings. 

https://orcid.org/0009-0008-6630-0256
https://orcid.org/0009-0008-6630-0256


 
Islam MS, et al. J Biosci Public Health. 2025;1(2):1-16. 

 
2 
 

1. INTRODUCTION 

After the World Health Organization’s (WHO) declaration of the SARS-CoV-2 pandemic in March 2020, more than 775 

million COVID-19 cases and over 7 million deaths had been reported globally as of June 2024 [1]. The WHO regularly 

listed updates on variants of concern, which are COVID variants with an increased rate of transmission, virulence, or 

resistance against mitigations, like vaccines. The predominant strains during the COVID-19 pandemic have been the Alpha, 

Delta, and Omicron varieties. The Delta variant of SARS-CoV-2 is known to cause more severe illness compared to earlier 

or later variants. The original Wuhan-Hu-1 strain was less transmissible than alpha, which was discovered in the UK towards 

the end of 2020. In April 2021, delta, which was even more severe and transmissible, appeared in India. When Omicron 

was discovered in South Africa in December 2021, it brought about significant mutations in spike proteins, which allowed 

it to spread quickly. Omicron is 30% more likely to result in death and 40% more likely to result in hospitalization than 

Delta, which indicates that it typically causes less serious illness [2, 3]. It's difficult to pinpoint a single "global average" 

case fatality rate (CFR) for each variant of concern, as it is time- and population-dependent; e.g., early waves had higher 

CFR due to lack of treatments/vaccines. Beyond this, the approximate CFR of the Delta variant was higher than the ancestral 

(~1.5–2.5%) due to increased severity, and vaccines reduced fatalities. Omicron shows (a) much lower CFR (~0.1–0.7%) 

due to immunity (vaccines/infections) and reduced intrinsic severity [4]. 

In 2022, the Omicron variant's successive sub-lineages (BA.1, BA.2, BA.4, and BA.5) were in circulation. Subsequent 

strains of the Omicron sublineages known as XBB emerged between January and December 2023; these strains have not 

been attributed to any significant increases in incidence. In August 2023, a new strain of Omicron, known as BA.2.86, was 

identified. Its genome differed greatly from that of the most common XBB strains. A related strain known as JN.1 had begun 

to predominate and was linked to a slight increase in activity, becoming the dominant variant over December 2023 and 

January 2024, although there had been no significant emergence of BA.2.86 by early 2024 [5, 6]. Subvariants of the JN.1 

variants have since become more common; in mid-2024, KP.1/KP.2 (referred to as "FLiRT" variants) and KP.3 (referred to 

as "FLuQE" variants) were linked to an increase in COVID-19 activity. The prevalence of two variants rose during the end 

of 2024 and the start of 2025: XEC, a recombinant of KP3.3 and KS.1.1, and KP.3.1.1, a further sublineage of the previously 

circulating KP.3 variant [7, 8]. Additionally, KP.3, LB.1, LP.8.1, and NB.1.8.1 are the variants being monitored, and JN.1 

is a variant of interest (VOI) as defined by the World Health Organization [7, 9]. 

As of May 11, 2025, the global SARS-CoV-2 infection has increased with an 11% test-positive rate in 73 reporting countries. 

This rate is an alarming rise from just 2% in February 2025 and is comparable to what was observed in July 2024 (12%) 

[10]. Southeast Asia, the Western Pacific, and the Eastern Mediterranean are the main sources of the current surge. However, 

while some regions, such as the Caribbean and Andean subregions, have noticed upward trends, the African, European, and 

Americas regions are reporting lower positivity rates (2–3%). In North America and Europe, the situation is stable, and 

there are no indications that the virus is spreading more widely [10, 11]. A new variant under observation, NB.1.8.1, is 

increasing and currently makes up 10.7% of examined cases, while the previously dominant LP.8.1 is decreasing. This 
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evidence suggests that the virus is still evolving. Even though the number of cases is comparable to that of 2024, SARS-

CoV-2 still lacks an unusual seasonal pattern [11]. This demonstrates the continuing necessity of robust worldwide 

surveillance systems. 

Since the emergence of the Omicron variant of SARS-CoV-2, multiple subvariants have been detected in Bangladesh over 

time. However, it is challenging to provide exact statistics on the total number of confirmed cases for each Omicron 

subvariant in the country. One study reported that BA.1 and BA.2 were the predominant subvariants circulating during 

January and February 2022. Additionally, Omicron BA.4 and BA.5 were identified between June and July 2022, followed 

by the detection of the XBB variant from July to October 2022 [12]. Another study documented 81 cases of Omicron BA.1, 

290 cases of BA.2, 63 cases of BA.5, and 32 cases of XBB reported in Bangladesh between December 2021 and October 

2022 [13]. More recently, in April 2025, two newly emerged Omicron subvariants—XFG and XFC, both descendants of 

the JN.1 lineage were detected in Bangladesh [14].  

Despite relatively lower severity in clinical outcomes compared to Delta, rapid transmissibility of various types of 

subvariants of Omicron has placed continued pressure on the healthcare system, surveillance infrastructure, and public 

health preparedness of some South Asian countries like Bangladesh, India where population density is very high. 

Understanding the epidemiological trends, clinical implications, and public health challenges posed by Omicron variants is 

crucial for guiding policy decisions in a high-density populated country like Bangladesh. This review aims to provide a 

comprehensive overview of the emergence and progression of Omicron subvariants, their epidemiological patterns, clinical 

features, diagnostic and vaccine efficacy, and the effectiveness of public health responses by accumulating available data. 

 

2. OVERVIEW OF OMICRON SUBVARIANTS  

2.1. Comparative Prevalence, Severity, Mortality, and Vaccine Efficacy of Omicron Subvariants 

Five years into the pandemic, there are now over 30 known variants of the original COVID-19 strain. Variant classification 

is a key way to inform countries when new SARS-CoV-2 variants appear that could affect the spread or severity of COVID-

19. Therefore, to track and study these variants, WHO categorizes them into three groups named as follows [15]. 

(i) Variants of Concern (VOC)-A VOC is a SARS-CoV-2 variant that shows evidence of increased transmissibility, more 

severe disease, and has a measurable impact on public health. As of 3 March 2023, BA.2, BA.4, and BA.5 are the SARS-

CoV-2 variants of concern (VOC) [16]. (ii) Variants of Interest (VOI) -Emerging SARS-CoV-2 variants that have genetic 

changes known to affect virus characteristics such as transmissibility, disease severity, or immune escape, and have been 

identified to cause significant community transmission. At present, WHO recognizes JN.1 as a VOI. (iii) Variants Under 

Monitoring (VUM)-Very new type of evolving variants that scientists are keeping an eye on but are not yet considered a 

major threat. For example, in early 2025, a new VUM named XEC emerged as the most prevalent Omicron subvariant 

worldwide, with the symptoms being similar to those of the previous COVID-19 Omicron strain [16]. 
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As shown in Table 1, this section will focus on selected Omicron subvariants, while details on other emerging VOI and 

VUM will be covered in the next part. Table 1 provides a comparative overview of key Omicron subvariants of SARS-

CoV-2, detailing their transmissibility, immune evasion, severity, global case fatality rate (CFR), and vaccine efficacy 

against severe disease. The data is drawn from multiple studies, as referenced below, offering insights into the evolving 

characteristics of these subvariants. The overview study shows that the basic and effective reproduction numbers of the 

Omicron variant are, respectively, 8.2 and 3.6 on average, which means in terms of basic reproduction number and effective 

reproduction number, Omicron variants were 2.5 and 3.8 times more transmissible than the Delta variant, respectively [17].  

BA.1 (Original Omicron): First detected in South Africa in November 2021, BA.1 exhibited high transmissibility (3–4 

times that of Delta) and significant immune evasion, bypassing prior immunity. It was 50–70% less likely to cause 

hospitalization compared to Delta, with a global CFR of 0.3–0.7%. Vaccine efficacy against severe disease ranged from 

70–80% [18-21]. Studies highlight its reduced pathogenicity compared to Delta [18, 20]. 

 

 

Table 1. Summary of basic information of different types of SAR-COV-2 Omicron subvariants. 

 
Subvariant First 

Detected 
Transmis

sibility 
Immune 
Evasion 

Severity 
  

Global CFR  Vaccine 
Efficacy 

Ref. 

BA.1 
(Original 
Omicron) 

November 
2021 (S. 
Africa) 

High 
(3–4× 
Delta) 

High 
(evades 

prior 
immunity) 

~50–70% less 
hospitalization 

vs. Delta 

(0.7%) 
0.3–0.7% 

70–80% 18-21 

BA.2 
(Stealth 
Omicron) 

Late 2021 ~30% > 
BA.1 

Higher 
than BA.1 

Similar/slightly 
higher vs.BA.1 

(0.23%) 
0.2–0.5% 

65–75% 20-24 

BA.4 and  
BA.5 

Early 2022 
(S. Africa) 

Highest 
(vs. BA.2) 

Enhanced 
vs. 

BA.1/BA.2 

Slightly higher 
vs. BA.2 

(0.36%) 
0.3–0.8% 

60–70% 
(boosters 
needed) 

19, 23-
27 

XBB/ XBB.1.5 
(Recomb of 
BA.2.10.1 & 
BA.2.75) 

August 
2022 

(Singapore
/India) 

High (rapid 
Asia 

spread) 

Extreme Low, 
(Comparable 

to BA.5) 

0.2–0.7% 50–60% 
(lower vs. 
infection) 

28-33 

BQ.1 and 
BQ.1.1 

Late 2022 
(Nigeria) 

High Extreme No clear 
lethality 

No specific 
data (lower 
than BA.5) 

55–65% 
(immune 
evasion) 

21,22, 
28,34 

EG.5 
(Eris) 

Early 2023 High Moderate 
vs. XBB 

Low No specific 
data (similar  

to BA.5)  

60–70% 
(updated 
boosters 
needed) 

34-36 

BA.2.86 
 

24 July 
2023 

(Global 
surge) 

Low Moderate Low No specific 
data 

Moderate 
efficiency 

 

26,37 

JN.1 
(BA.2.86.1.1) 

Late 2023 
(Global 
surge) 

Very High Extreme 
(evades 

XBB 
immunity) 

Similar to 
EG.5/XBB 

No specific 
data yet 

50–60% 
(XBB.1.5 
booster 
helps) 

22,27,3
8,39 
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BA.2 (Stealth Omicron): Emerging in late 2021, BA.2 was approximately 30% more transmissible than BA.1 and showed 

higher immune evasion. Its severity was similar to or slightly higher than BA.1, with a CFR of 0.2–0.5%. Vaccine efficacy 

against severe disease was slightly lower at 65–75% [4, 20, 21] with a slight increase in hospitalization rates compared to 

BA.1 [20, 22]. 

BA.4 and BA.5: Detected in early 2022 in South Africa, these subvariants were more transmissible than BA.2 and exhibited 

enhanced immune evasion. Severity was slightly higher than BA.2, with a CFR of 0.3–0.8%. Vaccine efficacy dropped to 

60–70%, with boosters necessary for optimal protection [21, 23-27]. Studies confirm increased immune escape and clinical 

severity compared to earlier Omicron lineages [25, 26]. 

XBB/XBB.1.5: A recombinant of BA.2.10.1 and BA.2.75, first identified in August 2022 in Singapore and India. 

XBB/XBB.1.5 spread rapidly in Asia due to high transmissibility and extreme immune evasion. Its severity was low, 

comparable to BA.5, with a CFR of 0.2–0.7%. Vaccine efficacy against severe disease was reduced to 50–60%, particularly 

against infection [28-33]. 

BQ.1 and BQ.1.1: Emerging in late 2022 in Nigeria, these subvariants showed high transmissibility and extreme immune 

evasion. Severity data is limited, but lethality appears similar to or lower than BA.5. The CFR for Omicron subvariants 

BQ.1 and BQ.1.1 is not explicitly documented in the provided references or recent studies. Vaccine efficacy was estimated 

at 55–65%, impacted by immune evasion [21, 22, 34]. Their clinical outcomes are similar to BA.5 [28]. 

EG.5 (Eris): A subvariant of Omicron’s XBB lineage, was first identified in February 2023 and classified as a VOI by 

WHO on August 8, 2023, due to its high transmissibility and moderate immune evasion linked to the F456L spike mutation. 

Despite its rapid spread, there is no evidence of increased severity or mortality. Although no specific case fatality rate (CFR) 

is documented, it seems too similar to BA.5. Vaccine effectiveness is estimated at 60–70%, with updated boosters 

recommended. WHO and CDC consider EG.5 a low public health risk [34–36]. 

BA.2.86: The omicron subvariant BA.2.86 is a descendent lineage of BA.2, with the earliest sample collected on 24 July 

2023. There is no evidence that BA.2.86 has additional public health risks like severity, transmissibility, etc., relative to the 

other currently circulating Omicron descendent lineages [37]. BA.2.86 has over 30 spike mutations compared to XBB.1.5, 

including changes in key antigenic sites (e.g., K356T, V445H, N450D, G446S), which help it escape antibody recognition 

[26, 37]. Ongoing monitoring is needed as the variant evolves. 

JN1 (BA.2.86.1.1): JN.1, a descendant of BA.2.86, emerged in late 2023 as a VOI and is characterized by a single additional 

spike protein mutation (L455S) compared to BA.2.86, enhancing its immune evasion and transmissibility. JN.1 

exhibited very high transmissibility and extreme immune evasion even against XBB-induced immunity with no specific 

CFR data available [24, 38, 39]. Severity was comparable to EG.5/XBB, with 50–60% vaccine efficacy, though XBB.1.5-

based boosters provided some protection [21,22,27,39]. Despite its rapid global spread, there is no evidence that JN.1 causes 

more severe disease or higher mortality than other Omicron subvariants [39].  
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2.2. CFR of Omicron Subvariants  

The case fatality rate (CFR) is a measure used in epidemiology to assess the severity of a disease. It represents the proportion 

of deaths among confirmed cases of the disease within a specific time period. The CFR can vary depending on factors like 

population demographics, vaccination status, and healthcare access. However, General Omicron CFRs range from 0.16% 

(Taiwan, 2022–2023) to 0.70% (global meta-analysis), with BA.5 sublineages at 0.36%. BQ.1 and BQ.1.1, as BA.5 

derivatives, likely have similar or lower CFRs due to Omicron’s reduced severity compared to Delta, even though their 

immune evasion may increase case burdens. Meta-analysis on CFR for Omicron was 0.70%, with sublineage rates for BA.1 

(0.98%), BA.2 (0.23%), and BA.5 (0.36%). No specific mention of BQ.1 or BQ.1.1 [4].  

2.3. Distinct Clinical Features of Different Omicron Subvariants 

Based on available data, comparative clinical and epidemiological characteristics of the main Omicron subvariants have 

been summarized in Table 2. Due to increased immune evasion, most of the subvariants have changed symptomatology, 

duration of illness, and reinfection risks over time, as stated below. 

Symptom Shift: A sore throat, fatigue, and nasal congestion were common in early Omicron subvariants (BA.1, BA.2); 

however, there was a reduced fever and a less frequent loss of taste and smell in later variants (XBB, JN.1). Gastrointestinal 

symptoms were more prevalent in JN.1 and BA.2 [40-45, 48, 50, 51]. 

Immune Evasion: Progressive mutations that effectively evade prior hybrid immunity, such as F456L in EG.5 and spike 

changes in JN.1, increased the risk of reinfection. These mutations also peaked with XBB.1.5. Therefore, Evusheld and 

other monoclonal antibodies lost their effectiveness against XBB, BQ.1, and JN.1 [45, 47, 50, 54]. 

Clinical Severity: Most subvariants caused milder disease than the Delta variant, though elderly and unvaccinated 

individuals remained at higher risk of severe outcomes, particularly with BQ.1.1 and JN.1 [48, 54, 55]. 

Prolonged Illness: Omicron variants may have a lower risk of long COVID compared to Delta because of persistent 

symptoms (fatigue, cough). Still, some new variants (XBB, JN.1) are associated with longer symptom duration (7–14 days) 

and raise concerns about long COVID [47,54,55]. 

Age-Specific Effects: Children were more likely to suffer from mild illnesses (such as croup with BA.1), and older people 

were more likely to require hospitalization, particularly if they were not properly vaccinated [44-51]. 

Reinfection Trends: Due to immune escape, the first significant waves of reinfection were driven by XBB and BA.4/BA.5. 

Even in people who have already contracted XBB variants, JN.1 is causing reinfections [44-48, 51, 54]. 
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Table 2. Comparative clinical features of Omicron subvariants.  

Sub 
variant 

Common Symptoms Notable Clinical 
Features 

Age-Group 
Effects 

Duration of 
Illness 

Reinfectio
n Risk 

Ref. 

BA.1 - Sore throat 
- Fatigue 
- Runny nose 
- Mild fever 
- Headache 

- Less lung 
involvement 
- High nasal viral 
load 

- Children: 
Crouplike 
symptoms 
- Elderly: Higher 
hospitalization risk 

3–7 days  
(mild cases) 

Moderate 
(due to 
immune 
evasion) 

40-42 

BA.2 - Similar to BA.1 
with GI symptoms  
(diarrhea, nausea) 

- Longer 
detectable viral 
RNA 
- More household 
spread  

- Adults: More 
fatigue 
- Kids: Less severe 
than Delta 

5–10 days 
(some 
prolonged 
fatigue) 

Higher than 
BA.1   

42-44 

BA.4/ 
BA.5 

- Fatigue 
- Cough 
- Sore throat 
- Loss of smell/taste 
(rarer) 

- More resistance 
to prior immunity 
(vaccine) 
- Reinfection risk 
higher 

- Elderly: Higher 
advanced 
infections 
- Young adults: 
Mild cases 

5–8 
days (prolo
nged 
fatigue/ 
cough) 

Very high  
(first major 
reinfection 
wave) 

43-46 

XBB/ 
XBB.1.5 

- Sore throat 
- Congestion 
- Muscle aches 
- Fatigue 
- Less fever 

-Significant 
antibody evasion 

- All ages: Similar 
clinical conditions  

7–10 days  Extremely 
high  
(evades 
prior 
immunity) 

46-48 

BQ.1/ 
BQ.1.1 

- Cold-like symptoms 
(runny nose, 
sneezing) 
- Headache 
- Mild fever 

- Reduced 
monoclonal 
antibody 
effectiveness 

- Elderly: More 
hospitalizations if 
unboosted 

5–7 days High  
(due to 
immune 
escape) 

49-51 

EG.5 
(Eris) 

- Sore throat 
- Runny nose 
- Fatigue 
- Headache 
- Loss of taste/smell 

- F456L mutation 
enhances immune 
escape  

- Kids/Adults: Mild 
- Elderly: Risk of 
severe if 
unvaccinated 

5–8 days Moderate 
(evades 
XBB- 
immunity) 

52, 53 

JN.1 - Fatigue 
- Congestion 
- Cough 
- Sore throat 
- Mild GI symptoms 

- Most immune-
evasive to date 
(lineage of 
BA.2.86)  

- All ages: Mild, 
hospitalizations in 
vulnerable groups 

7–14 
days (prolo
nged 
fatigue) 

Very high  
(reinfection
s even 
post-XBB) 

54, 55 

 

3. THE GLOBAL RISING TRENDS OF OMICRON SUBVARIANTS  

Since early 2025, global SARS-CoV-2 variant trends have slightly shifted. Since mid-February 2025, global SARS-CoV-2 

activity has been on the rise, with sentinel site data showing a test positivity rate of 11%—the highest since July 2024 [56]. 

This increase is most noticeable in the Eastern Mediterranean, Southeast Asia, and Western Pacific regions. In May 206,279 

new cases were reported, a significant jump from 27,134 cases in April across 93 countries. Particularly, this surge was 

largely driven by a single WHO region i.e. South-East Asia, where the reported number of new cases rose from 71 in April 

to 182,010 in May, accompanied by an increase in test positivity from 1.3% to 5.8%. [56]. Especially in the region of 

Southeast Asian countries, including Thailand, Singapore, and Hong Kong, and including India and Bangladesh. In early 
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2025, the dominant Omicron subvariants worldwide were classified by the WHO into two categories: (i) Variants of Interest 

(VOI) and (ii) Variants Under Monitoring (VUM). A brief overview of each is provided in the following section, and their 

emerging trends have been summarized briefly in Table 3 data derived from the COVID-19 dashboard. [56, 57].  

Variants of Interest (VOI): As of May 2025, only JN.1 subvariant is listed as a VOI by WHO, a descendant of BA.2.86, 

highly contagious, causing milder symptoms, and able to partially evade immunity. Brief characteristics of JN.1 have been 

discussed in Tables 1 and 2 [57]. 

Variants Under Monitoring (VUM): As of May 2025, according to WHO's recent classification, newly evolved 

subvariants such as KP.3, KP.3.1.1, JN.1.18, LB.1, LP.8.1, and NB.1.8.1 are in the VUM category because of their 

mutations, which could impact transmission and immune evasion. LP.8.1 dominates U.S. cases (73%), followed by XFC 

(10%) and XEC (4%) as of May 2025. Some of their major characteristics are stated as follows.  

XEC: In early 2025, a new COVID-19 variant called XEC has become the dominant global strain. Created by combining 

two Omicron subvariants (KS.1.1 and KP.3.3), XEC was first detected in Germany in June 2024 and has since spread 

rapidly [58]. 

NB.1.8.1 and LF.7: A new COVID-19 variant, identified in January 2025 is NB.1.8.1, also called Nimbus, has been 

identified in several Asian countries, including India, Hong Kong, Singapore, and Thailand. This variant, a descendant of 

the Omicron subvariant JN.1 [59]. The WHO has designated NB.1.8.1 as a VUM due to its increasing prevalence and 

potential public health implications. [59, 60]. Like earlier Omicron strains, NB.1.8.1 carries spike protein mutations that 

enhance spread with low disease severity or significantly evade immunity. NB.1.8.1 is particularly notable for its rapid 

spread, with commonly reported symptoms including “razor-blade” sore throat, fatigue, mild cough, fever, muscle aches, 

and congestion. 

XFG: First identified in Canada, is being detected increasingly in India 163 cases were reported in June, marking a moderate 

surge in transmissibility. Like other Omicron descendants, XFG mostly causes mild illness. Data on severity remain limited 

pending further observation [61]. 

Table 3. Rising trends of SARS-CoV-2 Omicron subvariants up to May 2025. 

Lineage Type of 
Variant 

Countries Sequences 4 May 
(%) 

11 May 
(%) 

18 May 
(%) 

25 May 
(%) 

Trends 

JN.1 VOI 143 339,570 12.2 13.5 13.8 14.1 Increase 

KP.3  VUM 85 61,526 2.14 2.63 1.09 2.64 Increase 

KP.3.1.1  VUM 89 117,331 9.84 7.65 7.24 5.51 Decrease 

LB.1 VUM 99 25,457 1.28 0.96 0.68 0.44 Decrease 

XEC VUM 73 52,366 16.8 15.5 14.8 9.69 Decrease 

LP.8.1 VUM 51 15,993 34.2 31.4 28.8 26.9 Decrease 

NB.1.8.1 VUM 22 518 10.6 11.7 16.7 21.1 Increase 
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4. TRENDS OF OMICRON SUBVARIANTS IN BANGLADESH: A 24-MONTH 

OVERVIEW (JUNE 2023 – JUNE 2025) 

 

As part of the ongoing surveillance of SARS-CoV-2 dynamics in high-density regions, Bangladesh presents a compelling 

case study of fluctuating epidemiological patterns shaped by variant emergence, public health interventions, and population 

immunity. In Bangladesh between December 2021 and October 2022, Omicron subvariants BA.1, BA.2, BA.5, and XBB 

were reported [13]. Very recently, in April 2025, two newly emerged Omicron subvariants—XFG and XFC, both 

descendants of the JN.1 lineage were detected in Bangladesh [14]. As of 08 June 2025, according to a report by the 

Directorate General of Health Services Bangladesh, new coronavirus subvariants—particularly Omicron subtypes BA 2.86, 

XFG, XFC, and JN.1—are on the rise with previously identified XBB. Moreover, the daily positivity rate of Covid-19 has 

surged to 20 percent in June 2025, up from just 9.51 percent in May, whereas from January to August 2024, this rate was 

around 1.5% only [63]. 

Therefore, potential public health risks in Bangladesh can be assessed by analyzing the epidemiological trends of COVID-

19 over the past 24 months (from June 12, 2023, to June 8, 2025), based on data provided by the Directorate General of 

Health Services (DGHS) [63]. To understand the possible risk, Figure 1 summarizes the total number of confirmed cases, 

test positivity rates, and reported deaths during this period. Among the 10,948 confirmed cases, more than half occurred in 

individuals aged 25–34 years, followed by those aged 35–44 years. Male patients accounted for approximately 40% more 

cases than females. Notably, around 60% of the reported deaths occurred in individuals aged over 60 years, highlighting 

increased vulnerability among the elderly population. More detailed discussions are provided below. 

4.1. Confirmed Case Patterns: An early wave of high transmission was observed in mid-2023, with the highest monthly 

incidence recorded in June 2023 (~23,00 confirmed cases), followed closely by July (~19,00 cases). This surge was followed 

by a sharp decline, stabilizing below 200 cases/month by November 2023. From January to March 2024, confirmed cases 

slightly increased, with an average of about 1000. Then, from April to August 2024, Bangladesh experienced a prolonged 

period of low-level community transmission, averaging 50–500 confirmed cases per month. However, starting from April, 

there was a dramatic spike in the first week of June 2025 [63, 64]. 

4.2. Test Positivity Rate: The test positivity rate—an important metric for viral circulation—mirrored case trends. It 

declined from a peak of ~7% in June 2023 to ~1% by the end of 2023. Throughout most of 2024, the rate hovered at a stable 

low of ~4–8%, indicating sustained control of the virus. Alarmingly, in May and June 2025, the positivity rate surged 

sharply, reaching approximately 20% in June—the highest during the two-year review period—signaling a significant 

outbreak and suggesting potential emergence of a new, more transmissible Omicron subvariant [62, 63]. 
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4.3. Mortality Trends: COVID-19-related deaths showed a continuous decline across the 24 months. From ~10 

deaths/month in mid-2023, mortality dropped significantly to fewer than 1 death/month by the end of that year. During most 

of 2024 and early 2025, the monthly death toll remained in the single digits, 1-3 deaths/month (except in January and 

February 2024, with 5 and 8 deaths, respectively). However, in spite of the increasing positivity rate, the monthly death rate 

did not increase yet. It is very necessary to continue this controlling situation to avoid further outbreaks [63].  

However, in 2025, newly identified highly transmissible Omicron subvariants like XFG, XFC, and NB.1.8.1 may pose a 

threat to the COVID-19 outbreak in any country with a large population density, such as Bangladesh. 

 

 

Figure 1. Summary statistics of SARS-CoV-2 in Bangladesh over the past 24 months (from 12 June 2023 to 8 June 2025), 

including total confirmed cases, positivity rate, and number of deaths [63]. *Gaps indicate periods with unavailable data or 

no reported cases.  

 

5. PUBLIC HEALTH CHALLENGES AND PREVENTIVE STRATEGIES 

The emergence of the Omicron variant of SARS-CoV-2 has posed significant challenges to global public health, including 

in overpopulated, low- and middle-income countries (LMICs) like Bangladesh. Characterized by high transmissibility and 

immune evasion, Omicron led to a surge in cases, although with reduced severity compared to previous variants. This review 
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examines the prevalence, epidemiology, transmissibility, clinical burden, mortality, and previous records of Omicron in 

Bangladesh, contextualizing it within global trends. Therefore, future challenges followed by preventive measures have 

been discussed below. 

5.1. Challenges to Control Outbreak 

High Transmissibility in Dense Populations: Omicron subvariants, such as XBB, XFG, and XFC, are highly transmissible. 

In Bangladesh, crowded urban slums (e.g., Dhaka, Chattogram) and public transport systems may facilitate rapid viral 

spread. This section outlines key challenges and notable limitations. 

Limited Healthcare Infrastructure: Bangladesh’s healthcare system is fragile, including inadequate testing (5,000 tests 

per million for about 170 million people), and hospital capacity hinders timely case detection and management. A new 

Omicron variant could strain resources, especially in rural areas with poor access to testing and treatment. 

Vaccine Hesitancy and Low Coverage: Low vaccination rates may be caused by the use of different vaccine types and 

inconsistent distribution of recommended booster doses, limited public awareness, and a lack of enough willingness to 

receive the vaccine. In addition, waning immunity can increase the risk of serious consequences, especially for older and 

immunocompromised people. 

Socioeconomic Barriers: Socioeconomic constraints such as poverty, low education, and occupational vulnerabilities (e.g., 

day laborers, garment workers), inconsistent mask-wearing, and hygiene practices limit adherence to preventive measures. 

Behavioral Factor: The general population's tendency to overlook or inadequately follow health instructions is a key 

contributor to the rapid spread of COVID-19 in overpopulated countries. 

5.2. Challenges of Dengue and COVID-19 Coinfection in Bangladesh 

A major public health concern in Bangladesh is the co-occurrence of dengue fever and COVID-19, leading to diagnosis, 

treatment, and the distribution of medical resources becoming more difficult. Without appropriate testing, differential 

diagnosis is challenging since both conditions exhibit overlapping clinical symptoms, such as fever, headache, and muscle 

pain [65]. Seasonal dengue epidemics and the ongoing COVID-19 threat have coexisted in Bangladesh, resulting in 

confirmed coinfection cases. Coinfected people often experience worse clinical outcomes, such as longer hospital stays and 

increased risks of comorbidities like thrombocytopenia and respiratory failure [66]. Considering both conditions required 

distinct but related medical treatments, the burden on the healthcare system grows even more [67]. Preventive measures, 

including vector control for dengue and vaccination/social distancing for COVID-19, must be integrated to mitigate dual 

outbreaks [68]. 
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5.3. Preventive Strategies 

Enhanced Genomic Surveillance and Early Detection: Establish a national genomic surveillance program and partner with 

international databases (e.g., GISAID) to track mutations. Implement wastewater surveillance, as demonstrated in South 

Africa, to detect variants in communities before clinical cases surge. As an immediate response, the authorities can 

implement the following effective measures. 

Reinforced Vaccination Campaigns: Accelerate vaccination, prioritizing boosters tailored to Omicron subvariants (e.g., 

XBB.1.5, JN.1). Address hesitancy through community-based education campaigns in local languages, targeting low-

literacy groups. Mobile vaccination units should reach slums and rural areas, ensuring equitable access. Make a 

collaboration with NGOs, garment industry leaders, social media, and religious leaders to vaccinate workers. 

Proper Allocation of Improved Healthcare Resources: Allocate COVID patient health service-related latest equipment 

and facilities to upgrade health services, especially for rural, vulnerable, crowded urban slum people, and establish 

temporary treatment centers in high-density areas. Make a collaboration with international organizations for resource 

support. 

Public Health Measures: Implement appropriate initiatives to encourage adherence to WHO-recommended practices, such 

as mask-wearing, hand hygiene using sanitizers, and ensuring adequate ventilation in indoor spaces. 

Community Engagement: Tailor risk communication to low-education groups using mobile apps, SMS, TV, radio, social 

media, community influencers, and local leaders. Launch door-to-door education campaigns, focusing on preventive 

behaviors and vaccine benefits. 

 

6. CONCLUSIONS 

The continuous evolution of SARS-CoV-2 Omicron subvariants, characterized by heightened transmissibility and immune 

evasion, underscores the persistent challenges in managing the COVID-19 pandemic, particularly in high-density, resource-

limited regions like Bangladesh. While these subvariants generally exhibit reduced severity compared to earlier variants, 

their rapid spread and ability to evade immunity have led to recurrent surges, straining healthcare systems and 

disproportionately affecting vulnerable populations such as the elderly and unvaccinated. The recent dominance of 

subvariants like XFG, XFC, and NB.1.8.1 highlights the need for sustained genomic surveillance, adaptive public health 

strategies, and equitable access to updated vaccines. Addressing vaccine hesitancy, strengthening healthcare infrastructure, 

and fostering global collaboration are critical to mitigating the ongoing impact of Omicron subvariants. Moving forward, a 

proactive, data-driven approach—combining robust surveillance, targeted vaccination campaigns, and community 

engagement—will be essential to curbing transmission and safeguarding public health in the face of an ever-evolving virus. 
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