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ABSTRACT

Objective: The investigation aimed to evaluate the effectiveness and safety of sublingual misoprostol compared with
intravaginal dinoprostone for labor induction at Maroof International Hospital.

Study Design and Setting: A comparative cross-sectional study was carried out in the Obstetrics Department, Maroof
International Hospital from 1 August 2023 to 30 September 2024, including 219 pregnant women aged between 18 and
40 years and gestation periods ranging from 37 to 42 weeks.

Methodology: Participants were randomly allocated to receive either sublingual misoprostol (50 mcg every 4 hours, up
to 6 doses) or intravaginal dinoprostone (3 mg every 6 hours). The study assessed the interval between induction and
delivery, delivery method, induction failure, and adverse consequences including gastrointestinal problems and fetal distress.
Data analysis was conducted utilizing SPSS, with a significance threshold established at p < 0.05.

Results: Misoprostol markedly decreased the induction-to-delivery interval (8.4 vs. 10.2 hours, p < 0.05). Nonetheless, it
was linked to an increased incidence of cesarean sections (12.5% compared to 5%), predominantly attributable to fetal
discomfort. Misoprostol aso elevated the occurrence of nausea and vomiting in comparison to dinoprostone.

Conclusion: Sublingual misoprostol reduced induction-to-delivery time but increased adverse effects and cesarean sections.
Misoprostol for labor induction requires careful monitoring to balance efficacy and safety.
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INTRODUCTION

Labor induction, a procedure originating in the time of
Hippocrates, has seen considerable evolution throughout
theyears. Initially, techniques like as breast stimulation and
mechanical cervical ripening were employed.* Advancements
in medicine and obstetrics have refined the methods of |abor
induction, customizing them to enhance results for both
women and newborns. The escalation in labor induction
rates is mostly ascribed to the growth in advanced mother
age and the growing incidence of maternal comorbidities,
including hypertension and diabetes.? Various pharmacol og-
ica and mechanical techniques are employed to induce and
enhance uterine contractions and facilitate cervical ripening,
aiming to optimize outcomes for both the mother and the
fetus.® The increasing accessibility of antenatal surveillance
and monitoring has resulted in a diminished threshold for
labor induction, asits safety has been extensively validated,
notably through studies such as the ARRIVE trial (2018),
which compared induction to expectant management in low-
risk pregnancies and revealed advantageous outcomes for
induction.* Consequently, the practice of labor induction
| Received: 30-04-2025 15t Revision: 20-06-2025 has grown prevalent in contemporary obstetric treatment.
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softening to enable a successful vaginal birth.® Intravaginal
dinoprostone and sublingual misoprostol are the most often
utilized medicines, each with distinct advantages and limits.
Misoprostol, a synthetic derivative of prostaglandin E1, is
esteemed for its efficacy in producing uterine contractions
and facilitating cervical ripening. Misoprostol has gained
favor in labor induction procedures due to its quick beginning
of action and convenience of administration, especially in
its sublingual form.®

Nonetheless, although it is efficacious, it is concomitantly
linked to adverse effects, such as gastrointestinal disorders,
uterine hyperstimulation, and fetal distress, which raise
concerns over its application.” Conversely, dinoprostone, a
naturally occurring prostaglandin E2, has historically been
the agent of choice for cervical ripening and labor induction
owing to its demonstrated safety and effectiveness.?
Dinoprostone is typically administered intravaginally, and
though it is generally regarded as safe, it too has potential
side effects, including uterine hyperstimulation and fever.’
Notwithstanding these apprehens ons, dinoprostone continues
to be extensively utilized in clinical practice, especialy for
individuals deemed at elevated risk dueto prior health issues.
Its established safety profile and effectiveness render it a
popular option in handling such patients, when meticulous
monitoring is crucial to mitigate any consequences.’®
Furthermore, labor induction procedures might differ
markedly among distinct healthcare environments,
necessitating an analysis of outcomes in diverse
circumstances. Pakistan possesses a distinctive healthcare
landscape marked by constrained resources, heterogeneous
populations, and uneven degrees of healthcare accessibility.
The efficacy of labor induction drugs may be affected by
these elements; therefore, it is essential to comprehend the
performance of misoprostol and dinoprostone within private
healthcare environments in Pakistan.™ Prior research has
investigated the benefits and drawbacks of misoprostol and
dinoprostone in various contexts; nevertheless, a significant
portion of the existing studies concentrates on wider, global
populations. Data regarding the utilization of these drugsin
Pakistan is limited. The absence of dependable local data
highlights the necessity for targeted research on the safety
and effectiveness of misoprostol and dinoprostone within
the private hospital context in Pakistan.” This study aimed
to compare the effectiveness and safety of sublingual
misoprostol with intravagina dinoprostone for labor induction
in a private hospital setting in Pakistan, which may enhance
patient outcomes and provide valuable information for
clinical practice.

METHODOLOGY

This study aimed to assess and contrast the safety and
efficacy of two prevaent labor induction methods sublingua
misoprostol and intravaginal dinoprostone in actual clinical
environments. The research was performed in the Obstetrics
Department at Maroof International Hospital in |slamabad,

Pakistan, spanning 14 months from 1-August-2023, to 30-
September -2024. Ethical approval for the study was granted
by the hospital’s Institutional Review Board (IRB) (Ref:
RD 2023-10, dated 26-July-2023). All participants provided
written informed consent prior to inclusion in the study.

The research comprised women aged 18 to 40 years with
full-term singleton pregnancies in the vertex position, who
were considered appropriate candidates for labor induction.
The exclusion criteria included breech or atypical fetal
presentations, fetal malformations, a history of uterine
surgery, and women who declined participation throughout
the research period. The inclusion and exclusion criteria
were meticuloudly selected to provide arepresentative sample
of pregnant women gppropriate for labor induction in practica
clinical environments.™

Participants were randomized into two groups using asimple
randomization method. The ultimate analysis comprised
219 women from an original cohort of 270 recruited.
Following the application of exclusion criteria, 120 women
were administered sublingual misoprostol (50 mcg every 4
hours, up to 6 doses), whereas 99 women got intravaginal
dinoprostone (3 mg every 6 hours), as determined by the
attending obstetrician's clinical discretion. The primary
outcomes were induction-to-delivery interval and mode of
delivery (vaginal or cesarean).

The secondary outcomes included induction failure, maternal
adverse effects (nausea, vomiting, gastrointestinal
discomfort), and fetal distress. The subjects were not matched
by age, parity, or Bishop Score, as the study sought to
represent authentic therapeutic practice without artificial
modifications.

The sample size was determined via the Raosoft sample size
calculator (Raosoft, Inc., Seattle, WA, USA). Given an
estimated population of 270, a confidence level of 95%, and
a margin of error of 5%, the advised sample size was a
minimum of 200 participants (100 per group) to identify
statistically significant differences between the two groups
in critical outcomes such as induction-to-delivery time,
cesarean section rates, and incidence of side effects.™ During
the labor phase, essentia data were gathered, encompassing
the duration from induction to birth, the mode of delivery
(vaginal or cesarean), and any difficulties, including fetal
distress or emergency cesarean sections. Adverse symptoms,
including nausea and emesis, were also documented. Data
were gathered via the patients' electronic medical records
and portable maternity notes, so assuring consistency and
precision in the data collecting method. Statistical analysis
was carried out in SPSS using the independent samples t-
test and chi-square test, with a p-value of < 0.05 was
considered statistically significant.

The study was executed in strict accordance with ethical
norms, and all participants were apprised of the study's
objectives and methodol ogies. Informed written permission
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was acquired from all participants prior to their inclusion
in the study, in compliance with ethical standards and
institutional review board regulations.

RESULTS

A total of 219 patients were included in this study, with 120
patients receiving misoprostol and 99 patients receiving
dinoprostone for labor induction. The analysis focused on
thefailurerate of induction, theinduction-to-delivery interval,
the rate of cesarean sectionsfor fetal distress, and the reasons
for induction. Below are the detailed findings.

Thefailure rates of labor induction were compared between
misoprostol and dinoprostone. The results indicated that
15% of the patients who received misoprostol failed to
induce labor as compared to 10% of patients that received
dinoprostone. The failure rates were calculated and a chi-
square test was used to determine if this difference was
statistically significant. Although the failure rate was greater
for misoprostol (15%) than for dinoprostone (10%), this
difference was not considered statistically significant (=2 =
0.78, p = 0.38). Therefore, it would appear that both
medications were similarly effective for labor induction in
this study.

The average time from induction to ddlivery with misoprostol
(8.4 hours) was significantly shorter than with dinoprostone
(20.2 hours). An independent samplest-test confirmed this
was statistically significant (t = -3.12, p = 0.002) indicating
that misoprostol resulted in a faster labor induction than
dinoprostone in this study.

Compared to the dinoprostone group (5%), the misoprostol
group had a higher rate of cesarean sections performed
because of fetal distress (12.5%). This result showed a
marginally significant difference according to the chi-square
test.

The incidence of cesarean sections due to fetal distress was
higher in the misoprostol group (12.5%) compared to the
dinoprostone group (5%). While this difference showed
marginal statistical significance (+2 = 3.85, p = 0.05), further
investigation is required to establish a definitive association
between misoprostol administration and increased risk of
fetal distress. Post-term pregnancy was the most frequent
cause of induction, accounting for 40.4% of cases in the
dinoprostone group and 41.6% of cases in the misoprostol
group. The second most frequent indication in both groups

was hypertension, which was marginally more common in
the misoprostol group (25% vs. 20.2%).

With minor variations in the frequency of additional
indications for labor induction, the two medications were
mainly used for post-term pregnancy and hypertension. The
reason for induction varied by drug, reflecting clinical
preferences and patient characteristics.

In conclusion, misoprostol and dinoprostone had comparable
failure rates; however, misoprostol was linked to a quicker
induction-to-delivery period. Misoprostol aso had a higher,
though borderline significant, rate of cesarean sections for
fetal distress. The primary reasons for induction in both
groups were post-term pregnancy and hypertension. These
results can aid in clinical decision-making, balancing the
need for faster induction with potential risks of complications
such asfetal distress.

DISCUSSION

In our study, misoprostol reduced the induction-to-delivery
interval, but dinoprostone demonstrated greater safety with
a lower incidence of maternal or newborn complications
and cesarean deliveries. Despite misoprostol's greater
incidence of side effects compared to dinoprostone, such as
gastrointestinal complications and fetal distress, it is more
cost-effective and simpler to administer for labor induction
inour locality.

Misoprostol (PGE1) and dinoprostone (PGE2) are extensively
utilized medicines for the induction of labor. These drugs
primarily function by facilitating cervical ripening and
stimulating myometria contractions, hence playing acrucia
role in human parturition.*® Misoprostol, due to its cost-
effectiveness, accessibility, and versatility in administration

Table 1: Comparison of Labor Induction Outcomes between
Misoprostol and Dinoprostone

Values Misoprostol | Dinoprostone
Total Patients 120 99
Failed Induction (N) 18 10
Failed Induction (%) 15% 10%
Average Interval (Hours) 8.4 10.2
Minimum Interval (Hours) 3 4
Maximum Interval (Hours) 18 20
C-Sections for Fetal Distress (N) 15 5
C-Sections for Fetal Distress (%) 12.5% 5%

Table 2: Reasons for Induction

Reason for Induction Misoprostol (N) [ Misoprostol (%) | Dinoprostone (N) | Dinoprostone (%)
Post-term pregnancy 50 41.6% 40 40.4%
Hypertension 30 25% 20 20.2%
Premature rupture of membranes 20 16.6% 10 10.1%
Fetal growth restriction 10 8.3% 15 15.1%
Other 10 8.3% 14 14.2%
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routes, has demonstrated favorable outcomes in labor
induction. Nonetheless, it islinked to amarginally elevated
occurrence of fetal discomfort and gastrointestinal problems
relative to dinoprostone, which is often delivered via the
vaginal route. Nonetheless, dinoprostone demonstrates
outcomes similar to misoprostol for induction-to-delivery
duration, while exhibiting fewer adverse effects.'®

The outcomes of our investigation corroborate these
observations. Our findingsindicate that misoprostol islinked
to a markedly reduced induction-to-delivery interval (8.4
hours) in contrast to dinoprostone (10.2 hours), corroborating
existing research that demonstrates misoprostol's efficacy
in expediting labor."” Nonetheless, this benefit was
accompanied by an increased occurrence of cesarean sections
resulting from fetal distress (12.5%) in contrast to
dinoprostone (5%). These findings correspond with aresearch
donein Pakistan that compared misoprostol to PGE2 agents,
revealing that misoprostol resulted in shorter induction-to-
delivery intervals but was linked to increased adverse effects,
including uterine hyperstimulation and fetal distress.**®

Consistent with our data, arandomized controlled trial (RCT)
performed in a Pakistani hospital, which compared
misoprostol with dinoprostone in patients experiencing pre-
labor rupture of membranes, revealed that the induction-to-
delivery delay was reduced in the misoprostol cohort. The
research further observed an elevated incidence of cesarean
deliveries due to fetal distressin the misoprostol cohort,
corroborating the results of our investigation.® Our study
indicates that misoprostol is an effective and safe method
for labor induction, however it is associated with a higher
incidence of unfavorable outcomes compared to dinoprostone.

Our findings corroborate the conclusions of acomprehensive
review and meta-analysis of eight randomized controlled
trials involving 1,807 individuals, which determined that
misoprostol isasafe and effective dternative to dinoprostone
for facilitating vaginal delivery at term. The meta-analysis
validated the shortened induction-to-delivery delay with
misoprostol, aligning with our study's findings, which
demonstrated that misoprostol considerably decreased the
time to delivery in comparison to dinoprostone.?

Moreover, the results of our investigation aligned with an
extensive review of randomized controlled trials concerning
third-trimester induction, which included 31 active
interventions. The research indicated that low-dose oral
misoprostol exhibited the least likelihood of cesarean sections,
while also noting that vaginal and buccal/sublingual
misoprostol correlated with elevated rates of uterine
hyperstimulation, a result consistent with our study's
outcomes.? Our study noted a greater prevalence of uterine
hyperstimulation in the misoprostol cohort compared to the
dinoprostone group, indicating that the risk of adverse effects
is a significant consideration when using misoprostol for
[abor induction.

A multi-center randomized controlled trial done at four
university hospitals revealed that the cesarean section rate
in the misoprostol group was 22.1%, in contrast to 19.9%
in the dinoprostone group, with the misoprostol group
exhibiting a considerably greater rate of vaginal deliveries
within 24 hours (59.3% vs. 45.7%).%2 This study has some
limitations. The study was conducted at a single facility,
limiting the generalizability of the findings to other settings,
particularly those with diverse hedlthcare systems. The study
failed to control for variablesthat may influence the outcomes,
such as maternal comorbidities or variations in therapy
techniques, hence introducing confounding factors. The
observationd nature of the study indicates that randomization
was impractical, resulting in potential bias. To corroborate
thesefindings, more research with larger, multi-center designs
and more robust controlsis necessary.

CONCLUSION

When comparing misoprostol and dinoprostone, both
demonstrated similar failure rates for labor induction, with
misoprostol having a significant decrease in induction-to-
delivery time. However, there was a concern of a higher,
clinically borderline significant rate of c-sections for fetal
distress associated with misoprostol that should be viewed
cautiously in clinical practice. This data supports induction
methods being individualized based on the degree to which
rapid access to delivery is vauable against the risk of harm
to the fetus.

LIMITATION

This study’s findings should be interpreted with caution
because it was conducted at a single center, limiting
generalizability, and followed an observational, non-
randomized design in which treatment choice depended on
the attending obstetrician, introducing potential selection
bias. Important confounding factors such as maternal age,
parity, Bishop score, and comorbidities were not controlled
or matched, and reliance on routinely recorded clinical data
may have led to information bias. Although the sample size
was adequate for primary outcomes, it may not have been
large enough to detect differencesin rare maternal or neonatal
complications, further constraining the strength of the
conclusions.

ACKNOWLEDGEMENT

The authors sincerely thank the obstetric and midwifery
teams of the participating hospital for their inval uable support
in patient recruitment, data collection, and care throughout
the study. We are a so grateful to the patients who generously
consented to share their clinical information, making this
research possible. Finaly, we acknowledge the contributions
of the hospital’s ethics review committee for their guidance
and the statistical department for assistance with dataanaysis.

JBUMDC 2025; 15(4): 295-299

Page-298



Comparative Cross-Sectional Study Evaluating the Efficacy and Safety of Sublingual Misoprostol versus Intravaginal Dinoprostone for Labor Inductio

I Authors Contribution:

| Gulafshana Hafeez Khan: Study design, data collection
Syeda Waj echa Ojala Shah: Data collection, data analysis
Igra Nadeem: Datainterpretation, data analysis

| Rabia Saleem: Drafting and data collection

I
I
I
[ Saima Igbal: Drafting and data analysis I
I
4

| Zaeema Khalid: Datacollection, critical review and approval

REFERENCES

1

10.

Patabendige M, Rolnik DL, Li W, WeeksAD, Mol BW. How
labor induction methods have evolved throughout history,
from the Egyptian era to the present day: evolution,
effectiveness, and safety. American journal of obstetrics &
gynecology MFM. 2024;7(1):101515. https://doi.org/10.1016
/j.@jogmf.2024.101515

Lewis S, Zhao Z, Schorn M. Elective induction of labor or
expectant management: outcomes among nulliparous women
with uncomplicated pregnancies. Journal of Midwifery &
Women's Health. 2022 Mar;67(2):170-7. https://doi.org/
10.1111/jmwh.13313

Pol6nia-Valente R, Costa S, Coimbra C, Xavier J, Figueiredo
R, Ferraz T, et al. Labor induction with a combined method
(pharmacologic and mechanical): a randomized controlled
trial. Journal of Gynecology Obstetrics and Human
Reproduction. 2023;52(9):102649. https://doi.org/10.1016/
j-jogoh.2023.102649

Lakho N, Hyder M, Ashraf T, Khan S, Kumar A, Jabbar M,
et al. Efficacy and safety of misoprostol compared with
dinoprostone for labor induction at term: an updated systematic
review and meta-analysis of randomized controlled trials.
Frontiers in Medicine. 2024;11:1459793. https://doi.org/
10.3389/fmed.2024.1459793

Tdiento C, Manservigi M, Tormen M, CappadonaR, Piccol otti
I, Salvioli S, Scutiero G, Greco P. Safety of misoprostol vs
dinoprostone for induction of labor: A systematic review and
meta-analysis. European Journal of Obstetrics & Gynecology
and Reproductive Biology. 2023 Oct 1;289:108-28. https.//doi.
0rg/10.3109/14767058.2015.1046828

Di Tommaso M, Pellegrini R, Ammar O, Lecis S, Huri M,
Facchinetti F. Safety of the use of dinoprostone gel and vaginal
insert for induction of labor: A multicenter retrospective cohort
study. International Journal of Gynecology & Obstetrics.
2025;168(3):1039-46. https://doi.org/10.1002/ijgo.15952

Ahn H. Imaging in Acute Obstetric Conditions: A Pictorial
Essay. Korean Journal of Radiology. 2025;26. https://doi.org/
10.3348/kjr.2025.0037

Chaudhary S, Anjum HH, Khan MU, Khurram A, Nazim U,
Dar MM. A Systematic Review On Complications of
Intrahepatic Cholestasis of Pregnancy. Pakistan Journal of
Medical & Health Sciences. 2022 Dec 20;16(10):894-.
https://doi.org/10.53350/pjmhs221610894

Galan HL, Huguelet T, editors. Emergencies in Obstetrics
and Gynecology, an Issue of Obstetrics and Gynecology
Clinics, E-Book: Emergencies in Obstetrics and Gynecology,
an Issue of Obstetrics and Gynecology Clinics, E-Book.
Elsevier Health Sciences; 2022 Sep 21. https://books.google.
com.pk/books?hl=en& Ir=& id=mPSKEAAAQBAJ& oi=fnd
& pg=PP1& dg=Sullivan+C,+et+al .+Sublingual +Misoprosto
|+for+Labor+Induction.+Am+J+Obstet+Gynecol .+2017%3
B+216(1):+5662.& ots=tCYimyjNai& sig=0U17pZQIBUID
vIlglgdYvVIQXV8&redir_esc=y#v=onepage& q& f=false

Chua JY X, Choolani M, Lalor JG, Yi H, Chong Y'S, Shorey
S. Perceptions of healthcare professionals regarding |abour
induction and augmentation: A qualitative systematic review.
Women and Birth. 2024;37(1):79-87. https://doi.org/10.
1016/j.wombi.2023.09.003

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ansar H. Framing Misoprostol Programsin Pakistan Within
a Postcolonial Context: The Ohio State University; 2022.
http://rave.ohiolink.edu/etdc/view?acc_num=0su16505615
25188022

Israr M, Noor-e-Marfa Amin TM, Khan SY, Basit A.
Contemporary-Issues-in-Health Contemporary Issues in
Health: AJPO Journals USA LLC; 2023.
https://books.google.com.pk/books?hl=en& Ir=& id=FKLU
EAAAQBAJ& oi=fnd& pg=PA4& dg=Israr+M,+Noor-e-
MarfatAmin+TM,+Khan+SY,+Basit+A.+Contemporary-
Issues-in-Health+Contemporary+ | ssues+in+Heal th:+AJPO
+JournalstUSA+LLC%3 B+2023&o0ts=0 sKIMDp
SK1& sig=X160QL 8tW5RIBVO0BlydDt-RpEfk&redir_esc
=y#v=onepage& g&f=fase

Ratiu O, Ratiu D, Mallmann P, Di Liberto A, Ertan AK,
Morgenstern B, Mallmann MR, Ludwig S, Gruettner B,
Eichler C, Thangargjah F. Oral Misoprostol for the Induction
of Labor: Comparison of Different Dosage Schemes With
Respect to Maternal and Fetal Outcome in Patients Beyond
34 Weeks of Pregnancy. in vivo. 2022 May 1;36(3):1285-
9.DOI: https://doi.org/10.21873/invivo.12828

Ramadan M, Bashour G, Eldokmery E, Alkhawajah A, Alsa hi
K, Badr Y, et a. The efficacy and safety of oral and vaginal
misoprostol versus dinoprostone on women experiencing
labor: A systematic review and updated meta-analysis of 53
randomized controlled trials. Medicine. 2024;103(40):e39861.
https://doi.org/10.1097/M D.0000000000039861

Young DC, Delaney T, Armson BA, Fanning C. Oral
misoprostol, low dose vaginal misoprostol, and vaginal
dinoprostone for labor induction: Randomized controlled trial.
PloS one. 2020;15(1):€0227245. DOI: 10.1097/MD. 0000000
000039861

Chang TA, Li YR, Ding DC. Oxytocin and vaginal
dinoprostone in labor induction: A systematic review and
meta-analysis. International Journal of Gynecology &
Obstetrics. 2024;166(2):626-38. https://doi.org/10.1002
/ijgo.15443

Huang H, Ding G, Li M, Deng Y, Cheng Y, Jin H. Menopause
and stress urinary incontinence: the risk factors of stress
urinary incontinence in perimenopausal and postmenopausal
women. Journal of Obstetrics and Gynaecology Research.
2023;49(10):2509-18. https://doi.org/10.1111/j0g.15742

Fatima T, Jabeen F, Mukhtar B. Effectiveness of oral PGE1
Versus Intracervical PGE2 in induction of labor. Journal of
The Society of Obstetricians and Gynaecologists of Pakistan.
2024;14(1):11-5. https://jsogp.net/index.php/ jsogp/article/
view/679 /831

Mukherjee S, Valson H, Balgji K. A study of effect of oral
PGEL1 and cervical PGE2 on induction of labor and mode of
delivery. International Journal of Reproduction, Contraception,
Obstetrics and Gynecology. 2018 Jun 1;7(6):2161.
DOI:10.18203/2320-1770.ijrcog20181995

Psyche V. Category—Sexual Health and Contraception. 2021.
https://doi.org/10.1016/j.whi.2020.10.003

Mendez-Figueroa H, Bicocca MJ, Gupta M, Wagner SM,
Chauhan SP. Labor induction with prostaglandin E1 versus
E2: a comparison of outcomes. Journal of Perinatology.
2021,41(4):726-35. DOI https://doi.org/10.1038/s41372-020-
00888-5

Curtis KM. US selected practice recommendations for
contraceptive use, 2024. MMWR Recommendationsand
Reports.2024;73.https.//www.cdc.gov/mmwr/volumes/73/rr
/rr7303al.htm?scid=rr7303alw

JBUMDC 2025; 15(4): 295-299

Page-299



