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ABSTRACT

The effect of the coronavirus disease (COVID-19) pandemic on routine vaccination in low- and middle-
income countries are scarce. The current pandemic has disrupted routine immunization globally. We
aimed to analyze the effect of COVID-19 pandemic on routine immunizations practice in Pakistan.
A retrospective study was conducted. The data were extracted from the immunization registry in order
to assess the disruption in routine immunization coverage during 5 months of the lockdown period. We
compared 5 months post lockdown against the baseline period of 5 months preceding lockdown. To
broaden the horizon of our research we also collected data of vaccination from rural areas within the
country. The results of the current study showed that on average, there was a disruption in routine
immunization by 36% during lockdown when compared with the prepandemic period. The largest decline
was observed for measles vaccination with a decline of 48%. In rural areas there was a lower decline in
vaccination coverage with the highest decline noted for rotavirus vaccination of 15%. This monthly
decrease in routine vaccination continued to be at a decline for several months during lockdown;
however, it slightly increased post lockdown. In conclusion, on average, there was more than 30%
declined in routine vaccination during the lockdown period, while somewhat improved post lockdown,
i.e. 12%. Thus, this ongoing pandemic is a reminder for the national immunization programs to consider to
tackle the disruption in routine immunization, otherwise, this continued disruption may lead to secondary
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outbreaks of vaccine preventable diseases amongst the public.

Background

The global mortality and morbidity of coronavirus disease 2019
(COVID-19) is still increasing day by day, but the effect of the
COVID-19 pandemic on other health care services is poorly
described, especially in developing countries'. Stay at home
orders, diversion of resources, interruption of supply chains dur-
ing COVID-19 lockdown have drastic effects on existing public
health care services." > COVID-19 is disrupting routine health
services including life-saving childhood immunization globally.
This disruption in immunization program may lead to outbreaks
of vaccine-preventable diseases (VPDs) especially in low- and
middle-income countries.* It has been observed worldwide that
many countries have suspended preventive routine immunization
campaigns against disease such as polio, measles, mumps,
diphtheria, meningitis and pertussis during COVID-19 lockdown;
therefore, millions of children lives are at risk of VPDs.
Although most of the countries have eradicated all the three
types of polioviruses, but only Pakistan and Afghanistan, are
still the polio endemic countries in the whole world.° The
impact of COVID-19 pandemic on routine immunization is
prominence. It could potentially lead to a secondary outbreak
due to vaccine-preventable diseases in low- and middle-

income countries. Out of 73 Gavi-eligible countries, 71 have
been impacted by the Severe acute respiratory syndrome cor-
onavirus (SARS-CoV-2) with India, Indonesia, Bangladesh,
and Pakistan reported the highest number of cases.”
Unfortunately, these countries also have the highest number
of children with zero dose of vaccinations. In Pakistan, 66%
children have fully immunized as per the immunization sche-
dule. Vaccine campaign have been impacted due to current
crises in 42 countries.”®

Shifts in routine health services occurred due to following
lockdown measures, force from parents to suspend routine child-
hood vaccinations, governments also have reallocate resources
from vaccination centers to the COVID-19 response.g’9 In
Pakistan, approximately 6260 health care workers involved in
Polio Eradication Program have been shifted to help combat
COVID-19 for better health communication, contact tracing,
and improving testing capacities.'” However the national Polio
helpline has also engaged in the provision of COVID-19 related
information.'® Pakistan suspended all supplementary immuniza-
tion activities on March 26, 2020 under the instructions of global
polio eradication initiative. Since lockdown, approximately
40 million children missed the polio vaccination nationwide.""
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Thus currently, SARS-CoV-2 is not the only infectious
agents to be tackled, there are also challenges of immunization
against vaccine-preventable diseases (VPDs). In 2019, the
emergence of measles outbreak in the shadow of the Ebola
epidemic killed twice as much as Ebola by attacking 341,000
individuals in the Democratic Republic of Congo.""’
Likewise, in Samoa 83 deaths were resulted from measles out-
break after 50% drop off in vaccination.'* Thus, the emergence
of such outbreak in the era of COVID-19 pandemic has added
an supplementary burden on the healthcare systems.'”
Experience from these prior outbreaks are lessons for main-
tenance of vaccination services.

Herd immunity is lifeblood in vaccine preventable disease
to protect the unvaccinated population.'> Nonetheless, the
current crisis placed herd immunity at risk for population
with dropdown in routine vaccination coverages.”'®
Therefore, giving complexity of this issue the current study
will helpful for expanded program on immunization, policy
makers and health authorities to identify robust strategies in
order to scale-up missed vaccination coverage. Examining the
drifts in childhood vaccination will provide a key insight for
parents to vaccinate their children with accelerated efforts.

Past studies have investigated the genomic characteristics of
the virus,'” patients admission in hospital during COVID-19,'®
and hospital mortality." Presently, there is very few informa-
tion related to the routine immunization during the COVID-
19. As routine health services remain to be disrupted, so it is
necessary to understand the impact on routine immunizations.
Therefore, the current study research question is: “Does the
COVID-19 pandemic have an impact on routine immuniza-
tion in Pakistan? The aim of the current study was to evaluate
the impact of COVID-19 lockdown on routine immunization
coverage during lockdown period and after lockdown period in
comparison with a baseline period.

Methods
Study design and population

This retrospective cohort study was conducted in the teaching
hospital of Khyber-Pakhtunkhwa, Pakistan. The study popula-
tion included of children under 5 year of age in both urban and
rural areas of Khyber Pakhtunkhwa province, Pakistan.

Data source and procedure

The data was extracted from the Hospital Immunization
Registry in order to assess the changes in routine immuniza-
tion coverage during 5 months COVID-19 lockdown period,
5 months post lockdown period. This was compared against
the baseline/reference period 5 months prior to lockdown.
Only data from the routine immunization that were provided
in hospital was included. Rural area were also included to
estimate the dropout in routine childhood vaccination.

To compare the monthly vaccination rates, the period from
01 November 2019 to the end of March, 2020 was defined as
pre-lockdown 5. The period from 01 April 2020 to end of
August, 2020 was defined as COVID-19 lockdown period .
The timeframe from September, 2020 to January, 2021 was
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Table 1. Recommended routine childhood vaccination schedule?®2".

Time interval between doses

Age for first First Second to  Third to

Vaccine Doses dose to second third fourth
BCG 01 At birth - - -
Hepatitis B 01 At birth - - -
Polio (OPV) 04 At birth 4-8 weeks 4-8 weeks  4-8 weeks
Pentavalent 03 06 weeks 4 weeks 4 weeks -
Pneumococcal 03 06 weeks 4 weeks 4 weeks -
Rotavirus 02 06 weeks 4 weeks - -
Polio (IPV) 02 14 weeks 4-8 weeks - -

identified as post-lockdown. All of the phases lasted for
a time frame of 5 months each. Pre COVID-19 lockdown
period was used as a reference period for comparison of
monthly vaccination in onward period. Same time period was
used for both urban and rural areas.

Vaccination schedule

Following 10 routine vaccinations were included in this study
in accordance with Pakistan’s Routine Immunization
schedule,”*?! as presented in Table 1. All these vaccinations
covers 10 Vaccine Preventable Diseases in six visits including,
Polio (OPV/IPV; Oral and Inactivated polio vaccine),
Tuberculosis (BCG; Bacille Calmette Guerin), Diphtheria,
Tetanus, Pertussis, Hepatitis B, Haemophilus influenza
(penta; pentavalent vaccine), Pneumococcal diseases (PCV-
10), Measles, and Rotavirus Diarrhea.

Statistical analysis

Data was presented in actual number and the mean was pre-
sented for continuous variables. The percentage of reduction in
immunization visits was assessed descriptively with that of
baseline period as a reference period. We used SPSS version
20 for data analysis and GraphPad Prism 5 for graphs.

Results

Childhood routine immunization during the initial lockdown
was efficiently effected with reference to baseline period (prepan-
demic). However, the immunization process was resumed after
lockdown, but it was still not as close enough to baseline period.

Information regarding hospital routine childhood immuni-
zations before COVID-19 lockdown, during lockdown, and
after first lockdown is presented in Table 2. During lockdown
period we observed fairly decline in routine childhood immu-
nization coverage ranging from 30.7% to 48.6%. In contrast, we
observed a little decline (2.8%-20.2%) in the routine immuni-
zation after first lockdown. Measles immunization coverage
during COVID-19 lockdown period was significantly
decreased, i.e. 40.7% for first dose and 48.6% for second dose,
thus substantially lower than baseline period. After lockdown
the monthly vaccination were decreased from mean of 137 to
112 (17.8% decrease) for first dose of measles while second
dose was decreased from 111 to 88 (20.2%). Vaccination of
rotavirus infection during lockdown period was drop by more
than 30%, while after easing lockdown, the coverage was scaled
up to 15% decrease.
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Table 2. Average routine childhood immunization visits during pre-COVID-19 lockdown period (November, 2019-March, 2020), lockdown period (April--August, 2020),

postlockdown period (September, 2020-January, 2021) .

Before lockdown
(5 months) n (mean)

During lockdown

Vaccine type (5 months) n (mean)

Percent change after
lockdown %

After lockdown
(5 months) n (mean)

Percent change during
lockdown %

Measles I° 685 (137) 406 (81) 563 (112) —40.7 -17.8
Measles II? 557 (111) 286 (57) 444 (88) —48.6 —-20.2
Rota | 642 (128) 441 (88) 542 (108) -31.3 -15.6
Rota Il 598 (119) 391 (78) 540 (108) -34.6 -9.6
Pentavalent | 656 (131) 434 (86) 565 (113) -33.8 -13.8
Pentavalent Il 609 (121) 390 (78) 545 (109) -35.9 -10.5
Pentavalent III? 568 (113) 356 (71) 538 (107) -37.3 =52
Polio+PCV-10 | 640 (128) 443 (88) 561 (112) -30.7 =123
Polio+PCV-10 Il 601 (120) 399 (79) 543 (108) -33.6 -9.6
Polio+PCV-10 IIl 562 (112) 365 (73) 546 (109) -35.0 -2.8
PCV-10: Pneumococcal 10-valent conjugate vaccine.
2 |: mean first dose; II: second dose; lll: Third dose.
Pentavalent vaccine was markedly decrease during lock- Hepatites B vaccine
down period, 33% decline in first dose, 35% in second dose,
37% decline in third dose. After lockdown the decline was 1404 Py
i S "——‘ S~ i
observed little as 13% for first dose, 10% for second and 5% § 1201 e ~ve g
for third dose. A 31% decrease in average monthly polio and & I \\\k__,_,'.:;”’
PCV 10 (first dose) immunizations was noted during the lock- % L ,;’ o _.,ff’-““i
down compared to reference period (before lockdown), and § 8o+ y A
. . > r - -®@- Before Lockdown
the reduction was 33% for second and 35% third dose. After & | L A After 1st Lockdown
first lockdown the immunization was observed about stable 5 ! Fd 4 During Lockdown
(2% decrease) for third dose of polio and PCV-10 (Table 2). E 401 , 7
Monthly neonatal BCG vaccination counts during lock- Z 5 ,’9//
down period was decrease (mean 90) as compared to reference . ”
period before lockdown (mean 124), while after initial lock- S N a & . % ©
down this number was improved (mean 111) as shown in the Months

Figure 1. During COVID-19 lockdown period the monthly
hepatitis B vaccination was decrease to 88 (mean) in contrast
to baseline period 126 (mean), but improved instantly as the
government declined the first lockdown (Figure 2).

Polio vaccination after birth vaccination followed a similar
pattern in lockdown period as other BCG and hepatitis vaccine,
varying months by months; particularly low counts (n = 66) in
first month of lockdown. These decreased in monthly vaccina-
tion remained low for several months during first lockdown
but rise slightly after lockdown (Figure 3).
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Figure 1. Variation in BCG monthly vaccination in pre-COVID-19, during COVID-19,
post-COVID-19 lockdown period.

Figure 2. Hepatitis B immunization at birth in three different period.
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Figure 3. Monthly Polio immunization in three periods.

The routine immunization in rural areas were not much
disrupted as compared to the urban areas during lockdown
period (Table 3). The lockdown mostly affected rotavirus vac-
cination process, i.e. 15% for first dose, 13% for second dose
followed by Polio and PCV-10 with 10.55%, 13.13%, and
12.04% for first, second, and third dose, respectively. There
was a low drop off (5%) for measles vaccination during lock-
down. After easing lockdown there was a steady recovery in
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Table 3. Average routine childhood immunization visits in rural area during pre-COVID-19 lockdown period (November, 2019-March, 2020), lockdown period (April-

August, 2020), postlockdown period (September, 2020-January, 2021) .

Before lockdown
(5 months) n (mean)

During lockdown

Vaccine type (5 months) n (mean)

Percent change after
lockdown %

After lockdown
(5 months) n (mean)

Percent change during
lockdown %

BCG 584 (116) 520 (104) 571 (114) -10.95 -02.22
Measles | 497 (99) 472 (94) 496 (99) -05.03 -0.20
Measles I 450 (90) 429 (85) 446 (89) —-04.70 —-0.88
Rota | 559 (112) 475 (95) 545 (109) -15.02 -02.50
Rota Il 538 (107) 466 (93) 528 (105) -13.38 —-01.85
Pentavalent | 532 (106) 481 (96) 528 (113) -09.58 -0.75
Pentavalent Il 510 (102) 450 (90) 508 (109) -11.76 -0.39
Pentavalent Ill 489 (105) 437 (101) 484 (96) -10.63 -01.02
Polio+PCV-10 | 578 (115) 517 (103) 546 (112) -312 -05.53
Polio+PCV-10 1I 548 (109) 476 (95) 535 (108) -13.13 -02.37
Polio+PCV-10 1II 523 (109) 460 (107) 518 (103) -12.04 —0.95
coverage rates with absolute improvement in average immuni- P value <0.05
zation visits (<6% decrease during post lockdown period verses [ 4
) ) 100q | 1
<15% decrease during lockdown period). In urban area, there
was an average of 36% decline and 64% vaccination during the 80- oo
lockdown period, however, the vaccination increase to 88% @8 Vaccination
. . . . bo
w1th decline of 12% .post l.oc.kdown.. D.1fference between vacci- & g4 @8 Drop off
nation and drop off is statistically significant (p value <0.05) as &
shown in Figure 4. In rural area, there was an average of 12% § 40-
decline and 88% vaccination during the lockdown period, &
while, the vaccination increased to 98% with only 2% decline 20-
post lockdown (p value <0.05) as shown in Figure 5.
0-
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Discussion

The current study showed that emergence of COVID-19 in
Pakistan is coincided with substantial declines in routine
immunizations, parallel to what has been noted nationally
and globally.>** According to World Health Organization,
the disruption of routine immunization pose a great risk of
developing vaccine-preventable diseases to about 80 million
children in 68 countries.*

In Pakistan, soon after birth of new born, BCG vaccination
are mostly administered in the hospital. A significant declined
in BCG immunization during lockdown was noted which can
be either from reduced hospital visits due to fear of COVID-19,
or implementation of a national lockdown by the government.
Thus COVID-19 lockdown unintentionally affected the

100- | P value <0.05 :
80+ Bl Vaccination
604 @ Drop off

IS
')
[

Percenetage

N
o
1

0-

During lockdown  After lockdown

Figure 4. Average vaccination coverage during COVID-19 lockdown and post-
COVID-19 lockdown in urban area.

Figure 5. Average vaccination coverage during COVID-19 lockdown and post-
COVID-19 lockdown in rural area.

emergency obstetric care due to suspension of public transport,
because public from low income countries still use public
transport for emergency visits.”> The other possible reason
for decline in both hepatitis B and BCG immunization is the
low number of first postnatal hospital visits, as both these
vaccine are often administered after birth. A study in India
declared 66.4% decrease in referred obstetric emergencies dur-
ing lockdown period which is due to social distancing, stay at
home and hospital avoidance behavior among pregnant
women.”* It is well established that coverage of routine immu-
nization less than 90-95% put the herd immunity at risk in
a population and may lead to the outbreak of vaccine preven-
table diseases. In Pakistan, polio immunization campaign is
faced with numerous challenges, including inadequate health
facilities, inaccessibility of subjects, administrative and organi-
zational deficiencies, and missed vaccination due to refusals.*”
These finding suggest that COVID-19 outbreak may have had
unintentional consequences in terms of decline in childhood
routine immunization in Pakistan. In present study, COVID-
19 pandemic confirms the significant impact on child vaccina-
tion coverage during lockdown period based on reference
period. The inactivated polio vaccine (IPV) drop off was 26%
average decrease, throughout lockdown period, especially in
March, 2020 as compared to prelockdown period of COVID-
19. This finding was consistent with the recent study in
Lebanon which claimed 48% drop in vaccination of inactivated
polio vaccine during lockdown period as compared to pre-
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COVID-19 lockdown period.12 The current study result, in
conjunction with previous studies, suggest that routine immu-
nization have been adversely impacted by the current
pandemic.*****” According to Pakistan Polio Eradication
Program poliovirus was detected in 60% sewage environmental
sample in August 2020 while it was 43% in August 2019. There
is marked increase over the last year that might be a future
concern.”® So increase effort should be made to cover the
unimmunized population.

Maintenance of routine immunization is essential to prevent
post pandemic outbreak with vaccine preventable disease. In 2015
in Guinea multiple measles outbreaks happened due to disruption
in routine immunization during the Ebola epidemic.”’ So it is
likely that such type of vaccine preventable disease like polio,
measles, pertussis can occurred more than expected. It is esti-
mated by WHO and UNICEF that about 80 million children are
at risk of polio, measles and diphtheria due to disruptions caused
by COVID-19 in routine immunization.” As the first lockdown
terminated the overall routine immunization gradually increased
with low decrease as of baseline period. The improvement was
actually due to ease of lockdown, opening of schools and resum-
ing health care delivery other than COVID-19. The other plau-
sible explanation is that after lockdown the routine immunization
program was operating as usual.”’

As the routine health services are also disrupted in urban areas,
therefore it is important to understand the health services in rural
areas. Interestingly, the data of the current study demonstrated
less disruption in RI in rural areas as compared to urban areas.
There may be three possible reasons related to this observation.
Firstly, the routine health services in most of the teaching hospitals
in cities was reallocated to COVID-19 service,”*" while hospitals
in the rural areas was functional as usual. Secondly, rural areas
have less COVID-19 cases as compared to urban areas. Thirdly,
COVID-19 lockdown measures were not strictly followed in rural
areas as compared to urban areas of Pakistan.”>’

Social distancing measures shifts the health seeking beha-
viors, including immunization services. We observed more
than 30% declined in pentavalent, oral polio vaccine, and
pneumococcal-10 immunization for all three doses during
lockdown period. However after easing lockdown these decline
was reflected less than 14% for these vaccine.

While there is some concern that the social distancing
measures may have an advantage to temporary prevent the
transmissions of infectious diseases, including measles, pneu-
mococcal disease, Hemophiles influenzae, Diphtheria and
whooping cough.”* As these infection are transmitted through
droplet or airborne,* but this concern can be only for tempor-
ary drop down of this disease while once the restrictions are
gradually relaxed it can be resulted an outbreak if a population
remained unimmunized. Importantly, such type of assertion
do not give an advantage for poliovirus and rotavirus because
there transmission mode are fecal oral route instead of droplet.
As we encountered an average of more than 30% disruption in
both these immunization during lockdown period.

The other possible theme associated with disruption in
routine immunization include: lockdown social isolation and
social distance measure;>’ staff shortage; problems in vaccine
supply chain and border restriction;*® User concerns with fear

of catching SARS-CoV-2, that is observed in Pakistan;® una-
vailability of public transportation.’” These issues played
a significant role in utilization of routine immunization.

Study strengths and limitations

The current study included vaccination coverage in hospitals,
while there is lack of data regarding immunization in rural area
which might be a valuable asset to the current study. An
additional limitation was the low population target as the
vaccination decline may be varying from overall population
vaccination coverage.

To best of our knowledge, this is the first study that highlights
the childhood routine immunization during lockdown in com-
parison with baseline period. The strength of the current study
include the use of three different time period (pre-COVID-19,
during COVID-19 and post-COVID-19 period) to assess the
disruption and improvement in immunization during pandemic.
This is an important for policy makers and public health depart-
ment to implement health-care delivery in low-income country.

Conclusion

We concluded that COVID-19 pandemic have impact on dis-
ruption of routine immunization during lockdown, but was
gradually improved after lockdown. There is an urgent need to
immunize the children who missed the routine vaccination.
The declines in routine childhood immunization could
increase the risk of vaccine preventable diseases for children.
Lesson should be learn from these finding to avoid disruption
in routine immunization for countries under COVID-19 crises
or in case of future epidemic or pandemic. This study will be
a reminder for immunization program to sustain the immuni-
zation in area with high number of vaccine disruption.
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