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Although coverage with 2 doses of COVID-19 vac-
cine rapidly reached >95% in adults in Austra-

lia by late 2021 (1), by December 4, 2022, uptake had 
slowed and plateaued at much lower levels for 2 doses 
among children 5–15 years of age (52.1%) and for boost-
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Using linked public health data from Australia to mea-
sure uptake of COVID-19 vaccination by infection status, 
we found coverage considerably lower among infected 
than uninfected persons for all ages. Increasing uptake 
of scheduled doses, including among previously infected 
persons after the recommended postinfection delay, is 
needed to reduce COVID-19 illness rates.  



ers among adults (72.4% for dose 3 and 44.3% for dose 
4) (1). At the time of this analysis, deferring a scheduled 
COVID-19 vaccination by 3 months after SARS-CoV-2 
infection was recommended; that period has now been 
changed to 6 months (2,3). Because a history of infection 
can influence perceptions about protection against and 
risk of future infection, we aimed to examine whether 
timing and uptake of vaccination were affected among 
persons with recent SARS-CoV-2 infection. We ob-
tained ethics approval for this study from the New 
South Wales (Australia) Population Health Services Re-
search Ethics Committee (project 2022/ETH00584). 

We linked Australian Immunisation Register 
(AIR) data and COVID-19 notifications for residents 
≥5 years of age on January 1, 2022, living in either the 
Greater Sydney Metropolitan or Hunter New Eng-
land areas of New South Wales. AIR includes data 
on COVID-19 vaccine receipt (by vaccination date, 
brand, and dose number) among persons registered 
on Medicare, Australia’s national health insurance 
program, and for unregistered persons who reported 
having received a COVID-19 vaccine. Reporting CO-
VID vaccinations to AIR and positive COVID-19 PCR 
or rapid antigen test results to public health authori-
ties was mandatory during the study period. Study 
data were available through May 29, 2022. 

We calculated the cumulative percentages of study 
participants who received the next recommended CO-
VID-19 vaccine dose by infection status and by time af-
ter the current dose (i.e., dose 1 for the 5–11 and 12–15 
year age groups; dose 2 for the 16–39, 40–64, and ≥65 
year age groups; and dose 3 for ≥65 year age group) 
(Figure). We based infection status on data from CO-
VID-19 notifications as follows: no infection before re-
ceiving the next scheduled dose or, if the person did 
not receive the next dose, by the end of follow-up; in-
fected before current dose; infected after current dose 
but before the due date for the next dose; or infected 
after exceeding the due date for the next dose (Table). 

Most study participants were uninfected, but dis-
tribution by infection status varied by cohort (Table). In 
all cohorts, vaccine uptake was most rapid and cover-
age plateaued at the highest levels among uninfected 
participants, but the level at which coverage plateaued 
among uninfected participants differed by cohort 
(range 36%–98%) (Figure). Even after accounting for the 
recommended 3-month delay between infection and 
vaccination, we found coverage among infected per-
sons plateaued at considerably lower levels than among 
uninfected persons. Among children 5–15 years of age, 
those infected after the due date for dose 2 had substan-
tially lower uptake (11%–13%) than did the subcohorts 
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Figure. Cumulative uptake of 
next dose by time since current 
dose in study of COVID-19 
vaccine uptake, by age group 
and infection status as at May 
29, 2022, Greater Sydney 
Metropolitan and Hunter New 
England areas of New South 
Wales, Australia: A, B) Dose 
2 uptake for the 5–11-year (A) 
and 12–15-year (B) age groups; 
C–E) dose 3 uptake for the 
16–39-year (C), 40–64-year (D), 
and ≥65-year (E) age groups; F) 
dose 4 uptake for the ≥65-year 
age group.



infected before dose 1 or between doses 1 and 2 (≥60%). 
Among all the adult cohorts (>16 years of age), uptake 
was more similar among the 3 infected subcohorts; cov-
erage plateaued lowest (range 6%–33%) among those 
infected before the current dose. 

Our use of population-level data was a primary 
strength of this study. Two international studies re-
porting on whether SARS-CoV-2 infection status 
influences vaccination uptake levels were cross-sec-
tional surveys with low response rates or performed 
among only healthcare workers (4,5). Unlike this 
study, those studies did not examine cumulative 
vaccine uptake by timing of infection, but they also 
found previous SARS-CoV-2 infection was associated 
with lower vaccination uptake. 

Our study was limited by a lack of information 
on reasons for vaccination decisions, and data were 
available only through May 29, 2022. In addition, CO-
VID-19 notifications were not linked to national pub-
lic health databases before June 2021, although rela-
tively few infections occurred in New South Wales 
before that period (6); data only represent infections 
reported. Although reporting positive PCR and rapid 
antigen tests was mandatory during the study period, 
positive results were likely underreported. In addi-
tion, persons more likely to be tested and have results 
reported might also have been more likely to get vac-
cinated, possibly resulting in an underestimation of 
true discrepancies among subcohorts. 

In conclusion, our study shows that persons with 
previous SARS-CoV-2 infection were less likely to 
take up subsequent recommended vaccine doses than 
uninfected persons. Because previous infection alone 
is unlikely to provide sufficient protection against 
severe disease (2), greater adherence to vaccine rec-
ommendations is required to reduce health effects 
from COVID-19. Ongoing monitoring of vaccination 
uptake and timely linkage to infection status could 
help better understand gaps between SARS-CoV-2 

population immunity and vaccine recommendations. 
Those data, together with information from surveys 
to identify drivers of delayed vaccination among in-
fected populations, would enable development of 
appropriately targeted public health campaigns to 
reduce COVID-19–related illness rates.  
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Table. Age and dose specific cohorts and their distribution in study of COVID-19 vaccine uptake, by infection status on May 29, 2022, 
Greater Sydney Metropolitan and Hunter New England areas, New South Wales, Australia 

Age 
group, y 

Current 
dose* 

Next 
dose* 

Recommended time 
between current and 

next dose, d 
Total 
cohort 

Uninfected,  
no. (%) 

Infected, no. (%) 
Before 

current dose 
Before next 
dose due 

After next dose 
due 

5–11 Dose 1 Dose 2 63† 285,638 210,004 (73.5) 18,611 (6.5) 49,888 (17.5) 7,135 (2.5) 
12–15 Dose 1 Dose 2 28‡ 241,490 236,900 (98.1) 1,962 (0.8) 889 (0.4) 1,739 (0.7) 
16–39 Dose 2 Dose 3 91§ 1864,335 1,413,329 (75.8) 15,345 (0.8) 68,578 (3.7) 367,083 (19.7) 
40–64 Dose 2 Dose 3 91§ 1,727,123 1,503,582 (87.1) 7,968 (0.5) 21,456 (1.2) 194,117 (11.2) 
≥65 Dose 2 Dose 3 91§ 885,564 841,931 (95.1) 1,689 (0.2) 5,544 (0.6) 36,400 (4.1) 
 Dose 3 Dose 4 91§ 779,649 679,155 (87.1) 24,042 (3.1) 42,464 (5.4) 33,988 (4.4) 
*Cohorts were assembled based on the current dose under consideration and retrospectively followed up to determine if they received the next dose. 
†Children 5–11 y of age: recommended interval between doses 1 and 2 was 8 wk so dose 2 due date was set at 9 wk (63 d). 
‡Most children 12–15 y of age: recommended interval between doses 1 and 2 was 3 wk so the dose 2 due date was set at 4 wk (28 d). 
§For persons ≥16 y of age: recommended interval between doses 2 and 3 changed from November 2021 to January 2022 to 3 mo so the dose 3 due 
date was set at 91 d; 3 mo was also the most recently recommended interval between doses 3 and 4. 
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The gram-negative, soil-dwelling bacterium Burk-
holderia pseudomallei is the causative agent of melioi-

dosis, which is an important cause of lethal community-
acquired sepsis throughout the tropics (1). Melioidosis 
is predicted to be endemic in Nigeria, a country with 
the highest estimated annual incidence, mortality, and 
disease burden in Africa, partly explained by its suit-
able environment and large population (2–4). Clinical 
evidence of melioidosis in Nigeria is scarce and based 
only on traveler-associated cases in the United King-
dom and reports from Nigeria presuming the presence 
of B. pseudomallei (4–7). This study was a collaborative 
effort prompted by the African Melioidosis Workshop 
in Lagos, Nigeria (4); our goal was to determine the en-
vironmental presence of B. pseudomallei in Nigeria. Eth-
ics approval was obtained from the National Health 
Research Ethics Committee of Nigeria (approval no. 
NHREC/01/01/2007-26/03/2019).

We performed an environmental soil sampling 
study based on consensus guidelines for the identifica-
tion of B. pseudomallei (8). We consulted local residents 
and maps to select sites associated with the occurrence 
of B. pseudomallei, as we have done previously (9). Us-
ing a fixed interval grid and samples taken 5 meters 
apart, we collected 100 soil samples per site across 8 
sites in Nigeria during the rainy season in April–May 
2019 (Table; Appendix, https://wwwnc.cdc.gov/
EID/article/29/5/22-1138-App1.pdf). We collected a 
total of 800 samples in the northwestern state Kebbi, 
southwestern state Ogun, and southeastern states Eb-
onyi and Enugu. We collected soil at a depth of 65 cm 
and processed 10 g of soil within 7 days to enable se-
lective enriched culture (8,10). We screened isolates by 
using colony morphology and, if results were suspect, 
used matrix-assisted laser desorption/ionization-time 
of flight mass spectrometry (MALDI Biotyper Com-
pass v4.1 and Compass Library v10; Bruker Daltonics, 
https://www.bruker.com). We subjected all presump-
tive B. pseudomallei isolates to real-time multiplex PCR 
and performed whole-genome sequencing on 9 B. pseu-
domallei isolates and 3 B. thailandensis isolates by us-
ing the NextSeq 500/550 platform (Illumina, https://
www.illumina.com) (Appendix). We then included 
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Melioidosis, caused by the soil-dwelling bacterium Burk-
holderia pseudomallei, is predicted to be endemic in Ni-
geria but is only occasionally reported. This report docu-
ments the systematic identification of the presence of B. 
pseudomallei and B. thailandensis in the soil across mul-
tiple states in Nigeria.


