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Table S1. Search Strategy 
	PubMed

	#65	 #17 AND #64 
#64	 #57 OR #63 
#63	 #57 AND #62 
#62	 #58 OR #59 OR #60 OR #61 
#61	 Vax[tiab] 
#60	 Vaccination*[tiab] 
#59	 Vaccine*[tiab] 
#58	 Strain*[tiab] 
#57	 #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #47 OR #48 OR #49 OR #50 OR #51 OR #52 OR #53 OR #54 OR #55 OR #56 
#56	 Connaught[tiab] 
#55	 CV1[tiab] 
#54	 Dairen[tiab] 
#53	 Tian*tan[tiab] 
#52	 Elstree[tiab] 
#51	 NYVAC[tiab] 
#50	 Copenhagen[tiab] 
#49	 Western Reserve[tiab] 
#48	 Wyeth[tiab] 
#47	 Calf Lymph[tiab] 
#46	 EM63[tiab] 
#45	 EM-63[tiab] 
#44	 CVI-78[tiab] 
#43	 Rivers[tiab] 
#42	 NYCBOH[tiab] 
#41	 "New York City Board of Health"[tiab] - Schema: all 
#40	 Dryvax[tiab] 
#39	 Vaccinia[tiab] 
#38	 Patwaanger[tiab] - Schema: all 
#37	 Ankara[tiab] 
#36	 Lister[tiab] 
#35	 Temple-of-Heaven[tiab] - Schema: all 
#34	 #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 
#33	 BNT166[tiab] 
#32	 OrthopoxVac[tiab] 
#31	 LC16m8[tiab] 
#30	 MVA[tiab] 
#29	 MVA-BN*[tiab] 
#28	 Imvanex*[tiab] 
#27	 Imvamune*[tiab] 
#26	 JYNNEOS*[tiab] 
#25	 ACAM2000*[tiab] 
#24	 ACAM1000[tiab] 
#23	 Revaccin*[tiab] 
#22	 Immuni*[tiab] 
#21	 Vaccin*[tiab] 
#20	 Immunization, Secondary[Mesh] 
#19	 Vaccination[Mesh] 
#18	 Smallpox Vaccine[Mesh] 
#17	 #7 OR #16 
#16	 #11 AND #15 
#15	 #12 OR #13 OR #14 
#14	 Poxvirus[tiab] 
#13	 Orthopox*[tiab] 
#12	 Pox[tiab] 
#11	 #8 OR #9 OR #10 
#10	 Simian[tiab] 
#9	 Chimpanzee[tiab] 
#8	Monkey[tiab] 
#7	 #1 OR #2 OR #3 OR #4 OR #5 OR #6 
#6	 MPXV[tiab] 
#5	 Monkeypox Virus[Mesh] 
#4	 MPX[tiab] 
#3	 Monkey*Pox*[tiab] 
#2	 Mpox[tiab] 
#1	Mpox, Monkeypox[Mesh]

	EMBase (Ovid) 

	1. exp monkeypox/
2. Mpox.ti,ab.
3. Monkey?Pox*.ti,ab.
4. MPX.ti,ab.
5. exp Monkeypox virus/
6. MPXV.ti,ab.
7. ((Monkey or Chimpanzee or Simian) and (Pox or Orthopox* or Poxvirus)).ti,ab.
8. or/1-7
9. exp smallpox vaccine/
10. exp vaccination/
11. exp secondary immunization/
12. Vaccin*.ti,ab.
13. Immuni*.ti,ab.
14. Revaccin*.ti,ab.
15. ACAM1000.ti,ab.
16. ACAM2000*.ti,ab.
17. JYNNEOS*.ti,ab.
18. Imvamune*.ti,ab.
19. Imvanex*.ti,ab.
20. MVA-BN*.ti,ab.
21. MVA.ti,ab.
22. LC16m8.ti,ab.
23. OrthopoxVac.ti,ab.
24. BNT166.ti,ab.
25. or/9-24
26. (Temple adj2 Heaven).ti,ab.
27. Lister.ti,ab.
28. Ankara.ti,ab.
29. Patwaanger.ti,ab.
30. Vaccinia.ti,ab.
31. Dryvax.ti,ab.
32. "New York City Board of Health".ti,ab.
33. NYCBOH.ti,ab.
34. Rivers.ti,ab.
35. CVI-78.ti,ab.
36. EM?63.ti,ab.
37. (Calf adj1 Lymph).ti,ab.
38. Wyeth.ti,ab.
39. (Western adj1 Reserve).ti,ab.
40. Copenhagen.ti,ab.
41. NYVAC.ti,ab.
42. Elstree.ti,ab.
43. Tian?tan.ti,ab.
44. Dairen.ti,ab.
45. CV1.ti,ab.
46. Connaught.ti,ab.
47. or/26-46
48. Strain*.ti,ab.
49. Vaccine*.ti,ab.
50. Vaccination*.ti,ab.
51. Vax.ti,ab.
52. or/48-51
53. 47 and 52
54. 25 or 53
55. 8 and 54

	CINAHL (Ebsco)

	S58  S7 AND S57
S57  S26 OR S56
S56   
S55  S51 OR S52 OR S53 OR S54
S54  TI Vax OR AB Vax
S53  TI Vaccination* OR AB Vaccination*
S52  TI Vaccine* OR AB Vaccine*
S51  TI Strain* OR AB Strain*
S50  S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR S42 OR S43 OR S44 OR S45 OR S46 OR S47 OR S48 OR S49
S49  TI Connaught OR AB Connaught
S48  TI CV1 OR AB CV1
S47  TI Dairen OR AB Dairen
S46  TI Tian-tan OR AB Tian-tan
S45  TI Tiantan OR AB Tiantan
S44  TI Elstree OR AB Elstree
S43  TI NYVAC OR AB NYVAC
S42  TI Copenhagen OR AB Copenhagen
S41  TI (Western N1 Reserve) OR AB (Western N1 Reserve)
S40  TI Wyeth OR AB Wyeth
S39  TI (Calf N1 Lymph) OR AB (Calf N1 Lymph)
S38  TI EM63 OR AB EM63
S37  TI EM-63 OR AB EM-63
S36  TI CVI-78 OR AB CVI-78
S35  TI Rivers OR AB Rivers
S34  TI NYCBOH OR AB NYCBOH
S33  TI “New York City Board of Health” OR AB “New York City Board of Health”
S32  TI Dryvax OR AB Dryvax
S31  TI Vaccinia OR AB Vaccinia
S30  TI Patwaanger OR AB Patwaanger
S29  TI Ankara OR AB Ankara
S28  TI Lister OR AB Lister
S27  TI (Temple N2 Heaven) OR AB (Temple N2 Heaven)
S26  S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25
S25  TI BNT166 OR AB BNT166
S24  TI OrthopoxVac OR AB OrthopoxVac
S23  TI LC16* OR AB LC16*
S22  TI MVA OR AB MVA
S21  TI MVA-BN* OR AB MVA-BN*
S20  TI Imvanex* OR AB Imvanex*
S19  TI Imvamune* OR AB Imvamune*
S18  TI JYNNEOS* OR AB JYNNEOS*
S17  TI ACAM2000* OR AB ACAM2000*
S16  TI ACAM1000* OR AB ACAM1000*
S15  TI Revaccin* OR AB Revaccin*
S14  TI Immuni* OR AB Immuni*
S13  TI Vaccin* OR AB Vaccin*
S12  (MH "Immunization, Secondary")
S11  (MH "Immunization+")
S10  (MH "Smallpox Vaccine")
S9  S7 OR S8
S8  (TI (Monkey OR Chimpanzee OR Simian) OR AB (Monkey OR Chimpanzee OR Simian)) N3 (TI (Pox OR Orthopox* OR Poxvirus*) OR AB ((Pox OR Orthopox* OR Poxvirus*))
S7  S1 OR S2 OR S3 OR S4 OR S5 OR S6
S6  TI MPXV OR AB MPXV
S5  TI MPX OR AB MPX
S4  TI MonkeyPox* OR AB MonkeyPox*
S3  TI Monkey-Pox* OR AB Monkey-Pox*
S2  TI Mpox OR AB Mpox
S1  (MH "Monkeypox")

	Web of Science

	((TS=Monkeypox OR TI=Mpox OR AB=Mpox OR TI=Monkey-Pox* OR AB=Monkey-Pox*) OR TI= Monkeypox OR AB=Monkeypox OR TI=MPX OR AB=MPX OR TS=Monkeypox Virus OR TI=MPXV OR AB=MPXV OR ((TI=Monkey OR AB=Monkey OR TI=Chimpanzee OR AB=Chimpanzee OR TI=Simian OR AB=Simian) AND (TI=Pox OR AB=Pox OR TI=Orthopox* OR AB=Orthopox* OR TI=Poxvirus OR AB=Poxvirus))) AND (TS=Smallpox Vaccine OR TS=Vaccination OR TS=Immunization, Secondary OR TI=Vaccin* OR AB=Vaccin* OR TI=Immuni* OR AB=Immuni* OR TI=Revaccin* OR AB=Revaccin* OR TI=ACAM1000 OR AB=ACAM1000 OR TI=ACAM2000* OR AB=ACAM2000* OR TI=JYNNEOS* OR AB=JYNNEOS* OR TI=Imvamune* OR AB=Imvamune* OR TI=Imvanex* OR AB=Imvanex* OR TI=MVA-BN* OR AB=MVA-BN* OR TI=MVA OR AB=MVA OR TI=LC16* OR AB=LC16* OR TI=OrthopoxVac OR AB=OrthopoxVac OR TI=BNT166 OR AB=BNT166 OR ((TI=(Temple NEAR/2 Heaven) OR AB=(Temple NEAR/2 Heaven) OR TI=Lister OR AB=Lister OR TI=Ankara OR AB=Ankara OR TI=Patwaanger OR AB=Patwaanger OR TI=Vaccinia OR AB=Vaccinia OR TI=Dryvax OR AB=Dryvax OR TI=(New-York NEAR/1 City-Board) OR AB=(New-York NEAR/1 City-Board) OR TI=NYCBOH OR AB=NYCBOH OR TI=Rivers OR AB=Rivers OR TI=CVI-78 OR AB=CVI-78 OR TI=EM-63 OR AB=EM-63 OR TI=EM63 OR AB=EM63 OR TI=(Calf NEAR/1 Lymph) OR AB=(Calf NEAR/1 Lymph) OR TI=Wyeth OR AB=Wyeth OR TI=(Western NEAR/1 Reserve) OR AB=(Western NEAR/1 Reserve) OR TI=Copenhagen OR AB=Copenhagen OR TI=NYVAC OR AB=NYVAC OR TI=Elstree OR AB=Elstree OR TI=Tian-Tan OR AB=Tian-Tan OR TI=Tiantan OR AB=Tiantan OR TI=Dairen OR AB=Dairen OR TI=CV1 OR AB=CV1 OR TI=Connaught OR AB=Connaught) AND (TI=Strain* OR AB=Strain* OR TI=Vaccine* OR AB=Vaccine* OR TI=Vaccination* OR AB=Vaccination* OR TI=Vax OR AB=Vax)))

	LILACS

	((mh:(mpox) OR (mpox) OR (monkey pox) OR (monkeypox) OR (mpx) OR mh:(monkeypox virus) OR (mpxv)) AND (mh:(smallpox vaccine) OR mh:(vaccination) OR mh:(immunization, secondary) OR (vaccin*) OR (vacina*) OR (vacuna*) OR (immuni*) OR (imunizaçã*) OR (inmuniza*) OR (revaccin*) OR (revacina*) OR (revacuna*) OR (acam1000) OR (acam2000*) OR (jynneos*) OR (imvamune*) OR (imvanex*) OR (mva-bn*) OR (mva) OR (lc16*) OR (orthopoxvac) OR (bnt166))) AND ( db:("LILACS")) = 116


	MedRxiv + bioRxiv 

	For abstract or title "(Mpox OR Monkey-Pox OR MPX OR MPXV) AND (Vaccine OR Immunization OR Revaccination)"




 Table S2. Excluded studies 
	Author
	Year
	Title
	Reason for exclusion

	Buchman, G.W [1]
	2010
	A protein-based smallpox vaccine protects non-human primates from a lethal monkeypox virus challenge
	Year

	Byrne, J[2]
	2025
	Development and validation of a quantitative Orthopoxvirus immunoassay to evaluate and differentiate serological responses to Mpox infection and vaccination
	Wrong outcomes

	Cain, D[3]
	2025
	Collective Efficacy: A Protective Factor for Sexual Minority Men During the U.S. Mpox Outbreak
	Wrong outcomes

	Cesljarac, D[4]
	2025
	Public health and clinical response to an mpox outbreak in Slovenia: case study, 2022–2023
	Wrong intervention

	Earl, P. L[5]

	2004
	Immunogenicity of a highly attenuated MVA smallpox vaccine and protection against monkeypox
	Year

	Franceschi, V[6]
	2015
	BoHV-4-Based Vector Single Heterologous Antigen Delivery Protects STAT1(-/-) Mice from Monkey poxvirus Lethal Challenge

	Year

	Gao, F[7]
	2023
	Cross-reactive immune responses to monkeypox virus induced by MVA vaccination in mice
	Wrong intervention

	Gao, Z[8]
	2025
	Design and construction of a fast synthetic modified vaccinia virus Ankara reverse genetics system for advancing vaccine development
	Wrong intervention

	Grandpre, L[9]
	2009
	Immunogenicity of recombinant Modified Vaccinia Ankara following a single or multi-dose vaccine regimen in rhesus monkeys
	Wrong outcomes

	Golden, J.W [10]
	2012
	Side-by-Side Comparison of Gene-Based Smallpox Vaccine with MVA in Nonhuman Primates
	Year

	Green, S[11]
	2011
	Long term recall of memory CD8 T cells in mice to first and third generation smallpox vaccines
	Wrong outcomes

	Hatch, G[12]
	2013
	Assessment of the Protective Effect of Immune and Acam2000Vaccines against Aerosolized Monkeypox Virus in Cynomolgus Macaques
	Year

	Heraud. JM[13]
	2006
	Subunit Recombinant Vaccine Protects against Monkeypox
	Year

	Hirao, L[14]
	2011
	Multivalent Smallpox DNA Vaccine Delivered by Intradermal Electroporation Drives Protective Immunity in Nonhuman Primates Against Lethal Monkeypox Challenge
	Year

	Hooper, J.W[15]
	2004
	Smallpox DNA Vaccine Protects Nonhuman Primates against Lethal Monkeypox
	Year

	Iizuka, I[16]
	2017
	A Single Vaccination of Nonhuman Primates with Highly Attenuated Smallpox Vaccine, LC16m8, Provides Long-term Protection against Monkeypox
	Year

	NCT00053742[17]
	2003
	A Phase I/II Clinical Trial of Modified Vaccinia Virus Ankara (MVA) to Evaluate Its Safety, Immunogenicity and Protective Efficacy Against Dryvax® (Registered Trademark) Challenge in Vaccinia-Immune Individuals
	No results Posted

	NCT00079820[18]
	2004
	The Safety, Tolerability, and Immunogenicity of Three Dose Levels of ACAM3000 Modified Vaccinia Ankara (MVA) Smallpox Vaccine, in Adults Without Previous Smallpox Vaccination
	No results Posted

	NCT00133575[19]
	2005
	ACAM 3000 MVA (Acambis Modified Vaccinia Ankara) Immunization Followed by Dryvax® Vaccination of Healthy Vaccinia-Naïve Adults: A Phase I/II, Placebo-Controlled Study of the Effects of Dose and Route of Administration of MVA on Safety, Reactogenicity and Immunogenicity, Followed by Dryvax® Immunization to Assess Effects of MVA Vaccination on Dryvax® Takes
	No results Posted

	NCT00189956[20]
	2005
	Phase II, Double-blind, Randomised, Dose-finding Study to Evaluate the Immunogenicity of Three Different Doses of MVA-BN Smallpox Vaccine in 18-30 Year Old Smallpox naïve Healthy Subjects
	No results Posted

	NCT00282581[21]
	2006
	A Phase 1, Double-Blind, Placebo-Controlled Study to Assess the Safety and Immunogenicity of MVA3000 Modified Vaccinia Ankara (MVA) Smallpox Vaccine in Vaccinia-Naive Human Immunodeficiency Virus (HIV)-Seropositive Subjects
	No results Posted

	NCT00466245[22]
	2007
	Double-Blind, Placebo-Controlled, Dose-Finding, Phase 2 Study Assessing Safety, Tolerability, Immunogenicity of Three Dose Levels of ACAM3000 Modified Vaccinia Ankara Smallpox Vaccine in Adults With and Without Previous Smallpox Vaccination
	No results Posted

	NCT00189904[23]
	2005
	A Multicenter, Open-label Phase I/II Study to Evaluate Safety and Immunogenicity of MVA-BN® Smallpox Vaccine in HIV Infected Subjects (CD4 Counts >350 / µl) and Healthy Subjects With and Without Previous Smallpox Vaccination
	NCT results available in a publication

	NCT00053495[24]
	2003
	The Effect of Dose On Safety, Tolerability, and Immunogenicity of ACAM2000 Smallpox Vaccine in Adults Without Previous Smallpox Vaccination
	NCT results available in a publication

	NCT00316524[25]
	2006
	A Partially Randomized, Partially Double-blind, Placebo-controlled Phase II Non-inferiority Study to Evaluate Immunogenicity and Safety of One and Two Doses of MVA-BN® (IMVAMUNE™) Smallpox Vaccine in 18-55 Year Old Healthy Subjects
	NCT results available in a publication

	NCT00316589[26]
	2006
	A Multicenter, Open-label, Controlled Phase II Study to Evaluate Safety and Immunogenicity of MVA-BN® (IMVAMUNE) Smallpox Vaccine in 18-55 Year Old Naive and Previously Vaccinated HIV Infected Subjects With CD4 Counts >200 - 750/µl
	NCT results available in a publication

	NCT00686582[27]
	2008
	An Open-Label Phase II Study to Evaluate Immunogenicity and Safety of a Single IMVAMUNE Booster Vaccination Two Years After the Last IMVAMUNE Vaccination in Former POX-MVA-005 Vaccinees
	NCT results available in a publication

	NCT00607243[28]
	2008
	Randomized, Double Blind, a Phase II/III Clinical Trial to Evaluate the Efficacy and Safety of CJ-50300 in Healthy Volunteers
	NCT results available in a publication

	NCT00879762[29]
	2009
	Comparison of Safety and Immunogenicity of a High Dose (5 x 10^8 TCID50) and a Standard Dose (1 x 10^8 TCID50) of IMVAMUNE® in Healthy Vaccinia-Naive Individuals
	NCT results available in a publication

	NCT01668537[30]
	2012
	A Randomized, Double-blind, Multicenter Phase II Trial to Compare the Immunogenicity and Safety of a Liquid-frozen and a Freeze-dried Formulation of IMVAMUNE® (MVA-BN®) Smallpox Vaccine in Vaccinia-naïve Healthy Subjects
	NCT results available in a publication

	NCT01827371[31]
	2013
	A Phase II, Randomized, Open-Label Study to Evaluate the Safety and Immunogenicity of IMVAMUNE® Using Three Immunization Schedules and Two Modes of Delivery
	NCT results available in a publication

	NCT02038881[32]
	2014
	Randomized, Open-label Phase II Trial to Assess the Safety and Immunogenicity of MVA-BN Smallpox Vaccine When Increasing the Number of Injections Compared to the Standard Regimen in Immunocompromised Subjects With HIV Infection
	NCT results available in a publication

	NCT02977715[33]
	2016
	An Open-Label Prospective Cohort Study of JYNNEOS Smallpox Vaccine in Adult Healthcare Personnel at Risk for Mpox in the Democratic Republic of the Congo
	NCT results available in a publication

	Payne, A. B.[34]
	2022
	Incidence of Monkeypox Among Unvaccinated Persons Compared with Persons Receiving ≥1 JYNNEOS Vaccine Dose - 32 U.S. Jurisdictions, July 31-September 3, 2022
	Duplicate

	Sammartino, J.C[35]
	2023
	Characterization of immune response against monkeypox virus in cohorts of infected patients, historic and newly vaccinated subjects

	Wrong population (Immunogenicity n<10)

	Schreidah, C. M[36]
	2025
	Atypical Mpox Cutaneous Presentation After Full Vaccination
	Wrong study design

	Tucker, S.M[37]
	1962
	Foetal complication of vaccination in pregnancy
	Wrong outcomes

	Urner, J. A[38]
	1927
	Some observations on the vaccination of pregnant women and newborn infants
	Wrong intervention

	Wang, B[39]
	2025
	Lyophilized monkeypox mRNA lipid nanoparticle vaccines with long-term stability and robust immune responses in mice
	Wrong outcomes





Table S3. Quality Assessment of Cohort and Cross-Sectional Studies in Pregnant Persons
	Author Year
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Q11
	Q12
	Q13
	Q14
	Global Quality

	Bellows 1949
	NO
	YES
	YES
	YES
	NO
	YES
	YES
	NA
	YES
	NO
	YES
	NO
	YES
	NO
	POOR

	Bourke 1964
	YES
	YES
	YES
	YES
	NO
	YES
	YES
	NO
	NO
	NO
	YES
	NO
	YES
	NO
	POOR

	Engström 1966
	NO
	YES
	NA
	YES
	NO
	YES
	CD
	NA
	YES
	NO
	YES
	NO
	NA
	NO
	POOR

	Greenberg 1949
	YES
	YES
	YES
	YES
	NO
	YES
	YES
	YES
	YES
	NO
	YES
	NO
	YES
	NO
	FAIR

	Liebeschue 1964
	YES
	YES
	YES
	YES
	NO
	YES
	NO
	NR
	YES
	NO
	NO
	NR
	YES
	NO
	POOR

	MacArthur 1952
	YES
	YES
	YES
	YES
	NO
	NO
	NR
	NO
	NO
	NO
	NO
	NA
	YES
	NO
	POOR

	Priyamvada 2022
	YES
	YES
	NA
	YES
	NO
	YES
	YES
	NO
	YES
	NO
	YES
	NO
	YES
	NO
	FAIR

	Ryan 2008
	YES
	YES
	YES
	YES
	NO
	YES
	YES
	NO
	YES
	NO
	YES
	NO
	YES
	NO
	FAIR

	Wentworth 1966
	YES
	YES
	NA
	YES
	NO
	YES
	YES
	NO
	NO
	NO
	YES
	NO
	NA
	NO
	POOR



Signaling questions
Q1. Was the research question or objective in this paper clearly stated?
Q2. Was the study population clearly specified and defined?
Q3. Was the participation rate of eligible persons at least 50%?
Q4. Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being in the study prespecified and applied uniformly to all participants?
Q5. Was a sample size justification, power description, or variance and effect estimates provided?
Q6. For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?
Q7. Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?
Q8. For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g., categories of exposure, or exposure measured as continuous variable)?
Q9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
Q10. Was the exposure(s) assessed more than once over time?
Q11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
Q12. Were the outcome assessors blinded to the exposure status of participants?
Q13. Was loss to follow-up after baseline 20% or less?
Q14. Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)?



Table S4. Quality Assessment of Case-Control Studies in Pregnant Persons
	Author (Year)
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Q11
	Q12
	Global Quality

	Saxen 1968
	YES
	YES
	NO
	YES
	NO
	YES
	NA
	YES
	YES
	YES
	NO
	NO
	FAIR



Signaling questions
Q1. Was the research question or objective in this paper clearly stated and appropriate?
Q2. Was the study population clearly specified and defined?
Q3. Did the authors include a sample size justification?
Q4. Were controls selected or recruited from the same or similar population that gave rise to the cases (including the same timeframe)?
Q5. Were the definitions, inclusion and exclusion criteria, algorithms or processes used to identify or select cases and controls valid, reliable, and implemented consistently across all study participants?
Q6. Were the cases clearly defined and differentiated from controls?
Q7. If less than 100 percent of eligible cases and/or controls were selected for the study, were the cases and/or controls randomly selected from those eligible?
Q8. Was there use of concurrent controls?
Q9. Were the investigators able to confirm that the exposure/risk occurred prior to the development of the condition or event that defined a participant as a case?
Q10. Were the measures of exposure/risk clearly defined, valid, reliable, and implemented consistently (including the same time period) across all study participants?
Q11. Were the assessors of exposure/risk blinded to the case or control status of participants?
Q12. Were key potential confounding variables measured and adjusted statistically in the analyses? If matching was used, did the investigators account for matching during study analysis?

Table S5. Quality Assessment of Case Series Studies in Pregnant Persons
	Author (Year)
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Global Quality

	Lane 1971
	YES
	NO
	NO
	NO
	NO
	YES
	YES
	YES
	NO
	POOR

	CDC 1979
	YES
	NO
	NO
	NO
	NO
	YES
	YES
	YES
	NO
	POOR



Signaling questions
Q1. Was the study question or objective clearly stated?	 	 	 
Q2. Was the study population clearly and fully described, including a case definition?	 	
Q3. Were the cases consecutive?	 	 	 
Q4. Were the subjects comparable?	 	 	 
Q5. Was the intervention clearly described?	 	 	 
Q6. Were the outcome measures clearly defined, valid, reliable, and implemented consistently across all study participants?	 
Q7. Was the length of follow-up adequate?	 	 	 
Q8. Were the statistical methods well-described?	 	 	 
Q9. Were the results well-described?



Table S6. Quality Assessment of Cohort and Cross-Sectional Studies in Children And Adolescents
	Author Year
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Q10
	Q11
	Q12
	Q13
	Q14
	Global Quality

	Decker 2021
	YES
	YES
	NA
	NO
	NO
	YES
	NO
	NA
	YES
	NO
	YES
	NO
	NA
	NO
	POOR

	Duffy 2024
	YES
	YES
	YES
	YES
	NA
	YES
	YES
	YES
	YES
	NO
	YES
	NO
	NA
	YES
	GOOD

	Ladhani 2023
	YES
	YES
	YES
	YES
	NO
	YES
	YES
	NO
	YES
	NO
	YES
	NO
	YES
	NO
	FAIR

	Lane 1970a
	NO
	YES
	NA
	NO
	NO
	YES
	CD
	YES
	NO
	NO
	YES
	NO
	NA
	NO
	POOR

	Lane 1970b
	NO
	YES
	YES
	YES
	NO
	YES
	YES
	YES
	YES
	YES
	YES
	NO
	NA
	NO
	FAIR

	Muller 2024
	YES
	YES
	NO
	YES
	NO
	YES
	YES
	YES
	YES
	YES
	YES
	NO
	NO
	NO
	POOR

	Sharff 2023
	YES
	YES
	YES
	YES
	NO
	YES
	YES
	YES
	YES
	YES
	YES
	NO
	YES
	NO
	FAIR

	Yamaguchi 1975
	YES
	YES
	YES
	YES
	NO
	YES
	YES
	YES
	YES
	YES
	YES
	NO
	YES
	NO
	FAIR


a. Lane JM, Ruben FL, Abrutyn E, Millar JD. Deaths attributable to smallpox vaccination, 1959 to 1966, and 1968. JAMA. 1970;212(3):441-444.
b. Lane JM, Ruben FL, Neff JM, Millar JD. Complications of smallpox vaccination, 1968: results of ten statewide surveys. J Infect Dis. 1970;122(4):303-309.

Signaling questions
Q1. Was the research question or objective in this paper clearly stated?
Q2. Was the study population clearly specified and defined?
Q3. Was the participation rate of eligible persons at least 50%?
Q4. Were all the subjects selected or recruited from the same or similar populations (including the same time period)? Were inclusion and exclusion criteria for being in the study prespecified and applied uniformly to all participants?
Q5. Was a sample size justification, power description, or variance and effect estimates provided?
Q6. For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) being measured?
Q7. Was the timeframe sufficient so that one could reasonably expect to see an association between exposure and outcome if it existed?
Q8. For exposures that can vary in amount or level, did the study examine different levels of the exposure as related to the outcome (e.g., categories of exposure, or exposure measured as continuous variable)?
Q9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
Q10. Was the exposure(s) assessed more than once over time?
Q11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study participants?
Q12. Were the outcome assessors blinded to the exposure status of participants?
Q13. Was loss to follow-up after baseline 20% or less?
Q14. Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) and outcome(s)?


Table S7.  Risk Of Bias in Non-randomized Studies – of Interventions (ROBINS-I-V2 tool)
	Author year
	D1
	D2
	D3
	D4
	D5
	D6
	D7
	Overall

	Ryan 2008
	Low
	Low  
	Low  
	Low  
	Low  
	Moderate
	Low  
	Moderate



D1: Domain 1 - Bias due to confounding
D2: Domain 2 - Bias in classification of interventions
D3: Domain 3 - Bias in selection of participants into the study (or into the analysis)
D4: Domain 4 - Bias due to deviations from intended interventions
D5: Domain 5 - Bias due to missing data
D6: Domain 6 - Bias in measurement of the outcome
D7: Domain 7 - Bias in selection of the reported result 

Table S8. Description of congenital malformations reported in studies on maternal vaccination
	Author (Year)
	Vaccine
	Country
	Study design
	Congenital anomalies

	First Generation Vaccines

	Abramowitz 1957[40]
	Unnamed strain
	South Africa
	Cohort
	No malformation identified*

	Bellows 1949[41]
	Dryvax
	United States
	Cohort
	No malformation identified

	Bourke 1964[42]
	Lister
	Ireland
	Cohort
	Hydrocephalus with spina bifida, spina bifida alone, Down's syndrome, cleft palate

	Engström 1966[43]
	Lister
	Sweden
	Cohort
	Congenital heart disease, hydrocephalus, bilateral hip join

	Greenberg 1949[44]
	Dryvax
	United States
	Cohort
	Mongolian Idiocy & Congenital Heart; Congenital Cataract & Congenital Heart; Cleft Palate & Hare Lip; Cleft Palate & Pilonidal Cyst; Cleft Palate & Hypospadias; Hypospadias; Spina Bifida & Meningocele; Spina Bifida & Club Feet; Spina Bifida & Hydrocele; Cerebral Agenesis; Microcephaly & Fusion of Eyes and Nose; Hypodevelopment of Mandible; Imperforate Anus, Absent Gall Gladder; Malformed Hands; Imperforate UrethraI; Double Urethra Open; Polycystic Kidneys; Absent Ear Lobes; Absent Fingers or Toes; Supernumerary Digits; Flail Thumb; Atresia of Bowel; Club feet; Hydrocele & Inguinal Hernia; Hemangioma

	Janiszewski 1966[45]
	Unnamed strain
	Poland
	Cohort
	No malformation identified*

	Liebeschue 1964[46]
	Lister
	United Kingdom
	Cohort
	Arthrogryposis, bladder-neck obstruction, and congenital heart disease (possibly a ventricular septal defect)

	Liebeschue 1964[46]
	Unnamed strain
	United Kingdom
	Cohort
	No specific type of malformation was identified.

	Naderi 1975[47]
	Unnamed strain
	Iran, Islamic Rep.
	Cohort
	No malformation identified*

	Ryan 2008[48]
	Dryvax
	United States
	Cohort
	Atrial septal defect, ventricular septal defect, patent ductus arteriosus, pulmonary valve atresia or stenosis, hypospadias or epispadias, congenital hip dislocation, club foot

	Ryan 2008[49]
	Dryvax
	United States
	Cohort
	Ventricular septal defects, atrial septal defect, pulmonary valve stenosis, isolated gastroschisis, isolated omphalocele, and omphalocele with Beckwith-Weidemann syndrome

	Saxen 1968[50]
	Finnish strain
	Finland
	Case control
	No specific type of malformation was identified.

	Wentworth 1966[51]
	Dryvax
	United States
	Cohort
	Spina bifida

	Third Generation Vaccines

	Suñer 2025[52]
	MVA-BN#
	Spain, Peru, Panama, Chile
	Case report$
	Anencephaly


*Birth defects are identified based on Metropolitan Atlanta Congenital Defects Program
#Unnoticed vaccination during 4weeks pregnancy; $ Case report in the context of a prospective target trial emulation for adult population


Table S8. Sensitivity analysis* for proportional meta-analysis of neonatal outcomes following maternal smallpox vaccination and background rates
	Outcomes
	Vaccine generation
	Vaccinated (N)
	Days to outcome
	Studies/ substudies (n)
	Events/100 vaccinated persons (95%CI)
	I2

	Congenital anomalies
	1st
	5693
	NR
	5
	3.98 (1.69-7.14)
	93%

	Low birth weight
	1st
	381
	NR
	1
	7.35 (4.94-10.45)
	-

	Preterm birth#
	1st
	5435
	NR
	3
	6.79 (6.12-7.48)
	11%

	Fetal vaccina
	1st
	381
	NR
	1
	0.00 (0.00-0.96)
	-

	Spontaneous abortion
	1st
	376
	NR
	1
	9.84 (7.02-13.31)
	-

	Stillbirth
	1st
	634
	NR
	2
	3.59 (0.10-11.08)
	93%


*For the sensitivity analysis we only included fair and good quality studies; # <37 weeks of gestational age					
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