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Speaker Notes for Slide 1 

• From the prospective of DMID as a sponsor of multiple phase I and 
phase II vaccine and antimicrobials trials in pregnant women. 
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Disclaimer 

 The opinions expressed here are those of the author and do not 
represent the official position of the U.S. National Institutes of Health or 
the U.S. government. 
 
 No conflicts of interest to disclose 
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Collaborative efforts:  
Harmonization of terms and definitions, and adverse events grading 

 

• DMID consultative conferences: NIH, FDA, CDC, Academia, Pharma, etc. 
• WHO conferences 
• BMGF stakeholders meeting  
• Brighton Collaboration 
• GAIA project:  

Save the date:  
Harmonized Safety Monitoring of Immunization in Pregnancy, International Consensus 
Conference 
March 29-30, 2016 
NIH, Natcher Conference Center, Bethesda, MD  
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• ‘It takes a village’ to start and implement something like MI: Variety of 
stakeholders with differences how  risks and benefits are assessed 
must be consulted for each individual vaccine and each community.  

• DMID consultative conferences included participants from different 
NIH IC and Offices, as well as other stakeholders: FDA, CDC, academia, 
pharma etc. These interactions expanded to include DMID and NIH 
collaborations with WHO efforts, especially on influenza 
immunization in pregnancy, BMGF efforts to improve maternal health 
and reduce infant morality in LICs, and efforts with BC and GAIA 
project to harmonize definitions, AEs reporting across studies.  

• This conference is another example on how we must work together 
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Lessons learnt from DMID’s studies of maternal immunization: 
OUTLINE 

• Objectives of DMID-supported maternal immunization studies 
• DMID Maternal Immunization Research Pathway 

• Protocol design 
• Objectives 
• Inclusion/Exclusion 
• Safety Assessment 
• Halting Rules 
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• Correlates of protection 
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• Correlates of protection 
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Objectives of DMID-supported maternal 
immunization studies 

• Primary endpoint: safety  
• local and systemic reactogencity  
• frequent and common AEs 

• Secondary endpoint: immunogenicity  
• Exploratory endpoint: efficacy 
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• DMID sponsored studies with safety as primary and immunogenicity 
as secondary endpoint.  

• Although no safety signal was detected in any of the studies, they 
were not powered to detect rare safety signals.   

• Vaccines were administered during pregnancy as well as immediately 
postpartum.  In general, trey confirmed immunogenicity similar to 
non-pregnant healthy women and transplacental transfer of 
antibodies to infants.   

• Effectiveness on decreasing incidence of confirmed, or clinical disease 
in infants or mother requires much larger studies than any supported 
by DMID and thus, were only exploratory endpoints. 
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• Correlates of protection 
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Vaccines recommended during pregnancy in United States 
No vaccine has been licensed by the U.S. FDA for use in pregnant women.  

• Recommended ONLY when potential benefits 
outweigh potential risks 

 
• hepatitis A and B 
• Meningococcal 
• Pneumococcal 
• inactivated polio 
• Anthrax 
• Japanese encephalitis 
• Rabies 
• typhoid vaccines 
• Vaccinia 
• yellow fever vaccines.  

Generally Recommended 

 

 
• Seasonal Influenza Vaccine 
• Tdap  

Munoz et al, Vaccine, 2013 15 
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• No vaccine is specifically licensed to be administered during pregnancy. 
• Seasonal Influenza Vaccine: any trimester, during influenza season  
• Tdap during each pregnancy, optimal administration: 27-36 weeks 

gestation to maximize maternal antibody response and transfer to infant  
• Recommended ONLY when benefits outweigh theoretical risks (e.g. 

outbreaks, travel, high risk or occupational exposures): hepatitis A and B , 
meningococcal, pneumococcal, inactivated polio, anthrax, Japanese 
encephalitis, rabies, and typhoid vaccines, in rare cases even vaccinia and 
yellow fever vaccines.  

•  However, two vaccines are recommended to all pregnant women and 
some are recommended only when the benefit outweighs the risk.  

• Recommendations are issued by ACIP and ACOG mostly based on criteria 
listed on the right: 
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Pathogens 

Natural history 
studies 

including 
epidemiology 

Vaccine 
antigen 

identification 

Laboratory 
assays and 
reference 
materials 

Animal 
models 

IND-enabling 
studies; 

developmental 
toxicity 

Phase I/II 
clinical trials 

Group B 
streptococcus x x x x x x 
Haemophilus 
influenza type B x x x x 
Streptococcus 
pneumoniae x x x 
Pertussis x x x 
Respiratory 
Syncytial Virus x x x x x 
Influenza Virus x x 

Basic Translational Clinical 

DMID Maternal Immunization Research Pathway 

Rubin et al, 
Vaccine, 2015 
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• DMID supported maternal immunization for last 30 years. The figure 
shows some of the activities and pathogens that this robust program 
included thus far.  
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Considerations for protocol design 

Vaccine candidates to be studied in pregnant women should ideally meet the following 
requirements:  
 

• Pre-clinical studies have been performed. 

• Reproductive toxicology showed no fetal toxicity. 

• Phase I-II clinical trials in healthy non-pregnant adults provided guidance on dosage, safety, and 
immunogenicity. 

• Disease posing a special risk to the mother and/or the fetus. 

• The study product is unlikely to cause harm to the mother or the fetus. 

Munoz et al, Vaccine, 2013 
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• During H1N1 pandemic, DMID was asked not only to provide data on safety 
and immunogenicity of H1N1 vaccines to pregnant women, but to fast-
track implementation of these studies.  Learning from this experience, 
DMID organized consultative conference asking experts to develop a tool 
set for such trials. This slide is a table from a publication that resulted form 
these conferences. Protocol design for studies in pregnant women evolved 
over time starting form a standard DMID protocol template. This 
presentation will provide some details outlined in this table.   

• Please note that the protocol template was for studies of vaccines not 
designed to be exclusively used in pregnancy, Additional considerations 
may be necessary for studies of vaccines to be licensed specifically for use 
during pregnancy. In addition, Manual of Procedures (MOP) may include 
more detailed definitions and practical guidance on the conduct of the 
study.  
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Considerations for protocol design 

Study protocol should include the following items: 
 
• Background data and rationale for the study. 
• Inclusion and exclusion criteria for enrollment. 
• Safety parameters to be assessed: vital signs, local and systemic reactogenicity, 

laboratory values, and pertinent symptoms or medical events in the mother and 
the infant. 

• Definition of AEs in the mother and fetus/infant, including events related to 
routine obstetric care that would not be considered AEs in the study.   

• Description of a grading system of AEs  
• Description and definition of AEs to be considered for study halting rules.  
• Description of the evaluation to assess AE’s relationship to the study product. 

21 



Natural history and burden of disease 
 

What is known 
 
 

• Background rates: incidence and prevalence 
in USA 

• Natural history and diseases burden in US  
 

Knowledge gaps 
 
 

• Background rates: incidence and prevalence 
in LICs 

• Natural history and diseases burden in LICs 
• Correlates of protection for some diseases 

• Harmonized definitions across studies and 
trials 

• Covariants-comorbidities affecting outcomes 

22 
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• CDC provides timely and detailed data on the burden of diseases 
important for US populaiton. However, for analysis of the impact of 
some, especially new vaccines in a specific population, it may be 
necessary to provide additional (more granular) epi data. For 
example, if CMV vaccine becomes available, it would be necessary to 
provide epi data to guide study design and data analysis.  

• VTEUs at DMID could accommodate this potential need.  
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• Correlates of protection 
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Protocol design 

•Types of studies: 
 

• Phase I: First in human (primary endpoint: safety)  
• Phase Ia: First in pregnant women (primary endpoint: safety),  
• Phase II in pregnant women: primary endpoint immunogenicity (exploratory efficacy)  

• Control group/ Placebo group 
• Ethical issues: 

• Risk benefit to mother 
• Risk benefit to the fetus 
• United States 
• International 

26 
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• Protocol design depends on the type and stage of development of a study vaccine: For example, the first in pregnant 

women trial would enroll first women in their third trimester, and potentially progress to second trimester omitting the first 
trimester until a larger safety database is available. If data on prevalence/incidence of AEs is not available, placebo (or an 
alternative vaccine) arm would be included.  Control group of non-pregnant women would provide data on AEs 
(reactogenicity) not related to pregnancy.  

• First studies would be designed with safety as primary and immunogenicity as secondary outcome. Control group could 
provide non-inferiority to non-pregnant women immunogenicity data.  

• If a vaccine is developed to benefit the infant, vaccination in second and third trimester would facilitate transplacental 
transfer of antibodies.  

• Although studies of new vaccines are likely to start in US, this may not be always possible, as indicated by example of GBS. 
Ethical considerations for studies in LICs must be carefully assessed by ethics committees and local communities. 

• Some of criteria would depend on situation that affects individual risk/benefit analysis, as is the case during epidemics 
(H1N1, Ebola, etc.) 

• Enrollment criteria would also depend on the type of the vaccine, stage of development and other  circumstances: for fist in 
human studies, inclusion and exclusion criteria would select only the healthiest pregnant women without any suspected 
risks for adverse pregnancy outcomes.  Trials of seasonal vaccine, or vaccine during an outbreak, may include, or even 
specifically target women with comorbidities. For example risk/benefit ratio for seasonal flu vaccine in women with asthma, 
or obesity would potentially differ from healthy pregnant women. GBS vaccine may prevent premature labor in women 
with history of previous child with GBS infection, etc. 

• In almost all cases, knowing more about the mother and her fetus is advantageous. Detailed Hx, confirmation of 
intrauterine pregnancy, Level II ultrasound, data on prenatal testing  even if not necessary for each study, should be 
collected if available.  

27 



Protocol design 

• Enrolment criteria:  
• Inclusion  

• Medical and past obstetrical history 
• Healthy 

• Documentation of intrauterine pregnancy 
• Timing of enrolment (trimester) 
• Extent of prenatal testing 

• Exclusion 
• Depends on agent being studied 
• Depends on measured outcomes 
• Comorbidities 

28 



Protocol design: immunogenicity (and efficacy) 

• What is a desired indication?   
• Clinical efficacy!  

• What could be a surrogate outcome?  
• Immunogenicity:  

• Geometric mean titers (GMT) of neutralizing antibodies 
• Seroconversion and correlates of protection (CoP) 

• Persistence of antibodies: maternal, infant, serum, cord, BM IgA, duration of 
protection (kinetics of GMT above CoP), cell-mediated immunity 

 
• Efficacy (exploratory):  effect on maternal infant’s illness (confirmed)  
 
• Effect on infant immunization series (exploratory):  

• how to study and follow it? 
29 
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• At minimum, immunogenicity is evaluated by measuring vaccine specific antibodies in 

blood samples taken from pregnant women before and 3–4 weeks after vaccination. 
Transplacental transfer of maternal antibody is determined by comparing the amount of 
vaccine-specific antibody in the mother’s blood at the time of delivery to the amount in 
infant cord blood. 

• Persistence of maternal antibody is determined by measuring vaccine-specific antibody 
in infant serum samples collected after delivery, usually at two and six months of age. 
Persistence has been observed at protocol specific time intervals in all studies assessing 
it. In some clinical trials, breast milk samples were collected from immunized mothers 
andvaccine-specific antibody documented. 

• Additional (usually exploratory) outcome measures included the effect of maternal 
immunization on clinical illness in infants born to vaccinated mothers and the effect of 
maternal immunization on infant immunization series.  

• Studying efficacy on clinical outcomes, or decreasing burden of disease, requires much 
larger trials that may not be feasible, or ethical to conduct in the presence of other 
effective therapies. Potentially alternate designs of non-inferiority to the standard of 
care, replacement of clinical outcomes wit biomarkers, and large trials pre-licensure trials 
with post-licensure data collection on impact of disease may be an alternative approach 
towards licensing or recommending vaccines for MI.  

30 



Protocol design: Safety Assessments 

• Safety assessments:  
• Vital signs  
• Safety laboratory tests 
• Solicited Adverse Events (Reactogenicity) 

• local and systemic 
• Ideal: not different from  healthy adults 

• Reported Adverse  events in mothers and infants: definitions, grading and 
reporting 

• Duration of Follow up 

31 
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• SMEs participating in DMID consultative conferences were asked to 
reach a consensus and define normal and outside of normal ranges 
for vital signs during pregnancy, laboratory tests commonly used to 
evaluate safety of vaccines, and define and grade adverse events 
specific for pregnancy. They developed and published tables with 
suggested values and definitions.  On the slides that follow, some of 
these tables will be shown.  

• Based on data from published and DMID sponsored studies SMEs 
suggested that FDA/CBER tables grading local and systemic 
reactogenicty could be used unmodified for vaccine studies in 
pregnancy.  
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Constructed Tables of Normal Values 

Laboratory Tests: 
 

• Chemistry:   
• Na, K, Ca, Mg, phosphate, bicarbonate, chloride, creatinine, BUN, uric acid, amylase, lipase, AST, ALT, GGT, bile acids, bilirubin, 

albumin, protein, cholesterol, triglycerides, glucose 

• Coagulation: 
•  fibrinogen, PT, APTT, INR,  

• Hematology: 
•  hemoglobin, WBCs, lymphocytes, ANC, eosinophils, monocytes, basophiles, platelets. 

• Urine analysis: 
•  protein, glucose, blood/casts 

33 



Constructed Tables of Rates 

• Pregnancy Outcomes: 
 

• Pregnancy loss (spontaneous abortion, stillbirth); bleeding or blood loss (before delivery incl. abruption, 
previa postpartum), rupture of membranes(premature, prolonged), premature labor and delivery, 
interauterine growth restriction, hypertensive disorders (hypertension, preeclampsia, eclampsia, HELLP), 
gestational diabetes, complications during delivery (chorioamnionitis),  

• Infant's outcomes:  
• congenital anomalies, prematurity, admission to NICU-special care nursery,  
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Grading System for Adverse Events 
Table 1. Grading System for Adverse Events 

Numeric grades Descriptive grades 
1 Approximately 10% outside the normal range. 

Test is usually repeated to confirm the value, or to 
confirm resolution. 

mild Transient or mild discomfort  
(< 48 hours); no medical 
intervention/therapy required.  
  

2 Approximately 10-20% outside the normal range, 
unless clinically relevant association was 
established to indicate otherwise.  
Usually does not require diagnostic work up and 
is followed to stabilization or resolution. 

moderate Mild to moderate limitation in 
activity - some assistance may be 
needed; no or minimal medical 
intervention/therapy required.  
  

3 >20% outside of normal range, usually requires 
diagnostic work up and/or intervention. 

severe Marked limitation in activity, some 
assistance usually required; 
medical intervention/therapy 
required, hospitalizations possible. 
For IND studies, reported as a 
serious AE (SAE). 
  

4 Usually requires an immediate intervention, even 
if not potentially or immediately life threatening.   
  

life 
threatening 

In the view of either the investigator 
or sponsor, its occurrence places 
the patient or subject at immediate 
risk of death. 
For IND studies reported as SAE.  

35 



  

Vital Signs 

Parameter Normal values 
For non-pregnant 

adult 

Normal values during 
pregnancy 

Grade 1 Grade 2 Grade 3 Grade 4 

Oral Temperature (°C or °F) 
 
 

     Fever 
 

37-37.9°C 
98.6-100.3°F 

Same as non-pregnant adult  
 
 

38-38.4°C 
100.4-<101.1°F 

 

 
 
 

38.5-38.9°C 
101.2-102°F 

 
 
 

39-40°C 
102.1-104 °F 

 
 
 

>40°C 
>104°F 

 
Heart Rate (beats/min) 

 
 
 
 

     Tachycardia  

 
55-100 

 
Normal HR increases 15-20 
beats/min above baseline 

 
 
 
 
 
 

101-115 
 

 
 
 
 
 
 

116-130 

 
 
 
 
 
 

≥131 

 
 
 
 
 
 

arrhythmia 

 
     Bradycardia 

 
54-50 

 
49-45 

 
<45 

 
arrhythmia 

 
Respiratory Rate 
(breaths/min) 

 
 

     Tachypnea 
 
 

Blood Pressure (mm Hg) 
 
 
 
 

     Hypertension (systolic)  

 
12-18 

 
 
 
 
 

 
90/60-120/80 

 

 
Increases by 2-4 breaths/minute 

12-20 
 
 
 
 
 
 

Normal BP:  10 mm Hg below 
baseline in second trimester 

(average 105/60); Returns to pre-
pregnancy value by term 

 
 
 
 
 

21-24 
 
 
 
 
 
 
 

136-140                     

 
 
 
 
 

25-30 
 
 
 
 
 
 
 

141-155 

 
 
 
 
 

>30 
Oxygen requirement 

 
 
 
 
 
 

≥ 155 

 
 
 
 
 

intubation for 
respiratory distress 

 
 
 
 
 
 

Malignant 
hypertension  

Hypertension (diastolic) 
 

85-90 
 

91-100 
 

>100 
 

     Hypotension (systolic) 
 

Not applicable, unless symptomatic, or part of a clinical syndrome 
 

Hypotensive shock 

 2 

Sheffield et al,  
Vaccine, 2013 
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• This slides shows how vital signs change during pregnancy and 
experts’ consensus on grading values outside of the normal range. 
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Toxicity tables for Safety Laboratory Tests 
Analyte  
Normal range for 
non-pregnant  
healthy  
adults 
 

Normal range per 
trimester 

Grade 1 Grade  2 Grade 3 Grade 4 

First trimester 
 

Second trimester 
 

Third trimester 
 

38 
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• This slide outlines toxicity tables for safety labs obtained during  a 
study enrolling pregnant women. 
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Laboratory values during first trimester of pregnancy 

Serum chemistries  
(normal ranges for non-
pregnant adult) 1 

Normal range 
for 1st trimester 
of uncomplicated  
pregnancy2  

Grade 13  Grade 23 Grade 33   Grade 4 3 

Sodium  (135-143 mEq/L) 
 
Hyponatremia  
 
 
 
Hypernatremia   
 
 

133-148 
 
 
 

 
 

131-132 
 

 
 

128-130 
 

 
 

125-127 
 
 

< 125 or abnormal 
sodium with mental 
status changes, 
seizure 
 

149 150 
 

 > 150 or 
abnormal sodium 
with mental status 
changes, seizure 

Potassium  (3.7-5.0 mEq/L) 
 
Hypokalemia 
 
  
 
Hyperkalemia 

3.6-5.0 
 

 
3.4-3.5 

 
3.1-3.3 

 
2.9-3.0 

<2.9 or low K with 
paresis , ileus, life 

threatening 
arrhythmia 

 
 

5.1 – 5.2 
 

 
 

5.3-5.6 
 

 
 

-- 

> 5.6 or abnormal K 
with life-threatening 
arrhythmia 

1.Sheffield et al, Vaccine, 2013 
2. Abbassi-Ghanavati,et al,OBGYN, 2009 40 
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• This slide shows a part of the actual toxicity grading table of 
commonly used laboratory tests.  Reference article by Abbassi-
Ghanavati, et al. was used for normal ranges for each trimester during 
an uncomplicated pregnancy. Grading of out-of -range values was 
suggested by the SMEs.  These are ‘permanent’ draft tables: authors’ 
intention was to propose values that could be modified to meet 
needs of a particular study. Modifications of these tables to meet 
CDIC Standards (3 rather tan 4 grades, etc.) is being developed. 
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Definitions and evaluations of AEs  in pregnant women 
participating in clinical trials 

Adverse Event  Definition Rates in US 
 
Risk factors 

Evaluation AE category SUSAR Halting 
rules 

Pregnancy loss  
 
 

AE  
SAE 

Bleeding: 
First trimester 
Second trimester 
Postpartum 

42 
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• This slide outlines the table developed to evaluate pregnancy 
outcomes. It provides definitions of adverse outcomes of pregnancy, 
reported rates in US, and suggests how these events may be assessed 
and reported. 

43 



Definitions and evaluations of selected adverse events in pregnant women 
participating in clinical trials 

Adverse 
Event 

Definition Rates in 
the US; 
and Risk 
Factorsa 

Evaluationb AE 
categoryb 

SUSARb Halting 
Rulesb 

PREGNANCY 
LOSS 

Spontaneous 
miscarriage or 
abortion in the first or 
second trimester of 
gestation, defined as 
early miscarriage if it 
occurs within 0 to 14 
weeks of gestation, 
and late miscarriage 
when it occurs at 14 
to less than 20 weeks 
of gestation. 

 

Overall rates: 10-15% 
of all pregnancies in 
first or second 
trimester. 

Early fetal death:  Up 
to 20%of pregnancies 
in the first trimester. 

Late fetal death:  Up 
to 2% of pregnancies 
in second trimester 
[29,30]. 

Document 
circumstances of fetal 
loss, physical 
exam/estimated 
gestational age of the 
product if feasible 
and/or collect results of 
available studies 
including pathology 
report of fetus and 
placenta to establish a 
possible etiology, 
association/causality. 
Genetic testing if 
available; a karyotype 
may or may not be 
performed as part of 
routine clinical care. Of 
note, it may not be 
possible to perform 
evaluation if the subject 
does not seek medical 
attention.  

Maternal AE – see 
Table 2. All late fetal 
deaths are reported 
as SAE. 

 

If a fetal death 
occurred within 7 
days of receiving 
a study vaccine. 

 

SUSAR or 
increased 
incidence in the 
trial above 
reported 
background rates 
or above control 
group rates. 

 

 Munoz et al, Vaccine, 2013 44 
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• This slide shows a part of the actual table published as a supplement 
to the Vaccine article by Munoz et all. 
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Grading of adverse events in pregnant women participating in clinical trials and their children 
 

Maternal Adverse Events 
(Adverse events during pregnancy) 

Parameter  Normal Grade 1 Grade 2 Grade 3 Grade 4a 
 

Pregnancy loss (Pregnancy does 
not result in a live birth) 
Spontaneous abortion or 
miscarriage in the first or second 
trimester of gestation 
  Early:  0 to <14 weeks of 
gestation 
  Late:  14 to < 20 weeks of 
gestation 
 
Fetal death at or after 20 weeks 
of gestation (stillbirth) 

None N/A N/A Early spontaneous 
abortion or 
miscarriage not 
requiring 
hospitalizationb 

Late spontaneous 
abortion or 
miscarriage or fetal 
death at/or after 20 
weeks of gestation 
(stillbirth), requires 
hospitalization 

Bleeding during pregnancy prior 
to the onset of labor 

None Spotting or bleeding 
less than menses 

Bleeding like menses 
or heavier, no 
intervention indicated 

Profuse bleeding with 
dizziness or 
orthostatic 
hypotension, 
transfusion indicated 

Potentially life-
threatening profuse 
bleeding and/or shock 

 
Munoz et al, Vaccine, 
2013 
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• This and the next two slides show suggested grading of AEs emerging 
post-vaccination: this table lists AEs in the Mother 
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Core dataset and AEs (definitions and grading) to be collected for safety 
monitoring of infants whose mothers received study vaccine during 
pregnancy 

Event  
definition 

Normal range Assessments of severity or toxicity:  
Mild (grade 1)        Moderate(grade2) Severe(grade3)       Life threatening 
                                                                                                       (grade4) 

Physical exam 

Systemic 
conditions 

Laboratory tests 

Munoz et al, CID, 2014  48 
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• This slide shows the outline of the table listing Core dataset and AEs 
(definitions and grading) to be collected for safety monitoring of 
infants whose mothers received study vaccine during pregnancy 
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Infant Adverse Events 
(Neonatal and Infant Events) 

Parameter Normal  Grade 1  Grade 2  Grade 3  Grade  4a 

Preterm birthg 

 
 

Born after 36 6/7 
weeks gestation 
 

Late preterm: 
34 to 36 6/7 weeks 
gestation 
 

Preterm: 
32 to 33 6/7 weeks 
gestation  
 

Very preterm: 
25 to 31 6/7 weeks 
gestation  

Extreme preterm: 
<25 weeks 
  

Birth Weight (grams)g  
(Small, appropriate, large  for 
gestational age) 
 
Report separately poor fetal growth 
(as above) 

Birth Weight >2500   Low Birth Weight: 
1501-2500  

Very Low Birth 
Weight 1001-1500  

Extremely Low Birth 
Weight: <1000  

Neonatal complications 
in a term infant 

Normal term infant 
discharged home with 
mother after 
uncomplicated 
delivery and nursery 
course. 
 

Transient signs and 
symptoms requiring  
no intervention, and 
resolved 
spontaneouslyh 

Signs/symptoms 
requiring 
interventioni but 
discharged home 
with mother (± 2 
days), or close to it. 

Required NICU for 
more than 1 week, 
and/or interventions 
(including surgery) 
leading to prolonged 
hospitalization (report 
SAE)j 

Life threatening 
laboratory or/and 
clinical signs and 
symptomsk 

  

Clinical AE NOT identified 
elsewhere in this AE Grading 
Table  
(postmaturityl) 

None Symptoms causing 
no or minimal 
interference with 
usual functional 
activities 
 
 
 
 
Regarding study 
product, if given to 
the Mother or infant:  
No immediate 
intervention, no follow 
up 

Symptoms causing 
greater than minimal 
interference with 
function and activity 
 
 
 
 
 
Regarding study 
product:  Sufficiently 
abnormal to require 
evaluation as to 
causality and perhaps 
mild therapeutic 
intervention, but not 
of sufficient severity 
to warrant immediate 
change in study 
product. 

Symptoms causing 
inability to perform 
functions  or activities 
 
 
 
 
 
 
Regarding study 
product:  Sufficiently 
severe to require 
evaluation and 
treatment, including 
at least temporary 
suspension of study 
product. 

Symptoms causing 
inability to perform 
functions OR medical 
or operative 
intervention indicated 
to prevent permanent 
impairment, 
persistent disability, 
or death 
 
Regarding study 
product:  Study 
product must be 
stopped immediately 
and must not be 
restarted until the 
alternate etiology of 
abnormality is clearly 
established. 

 

Munoz et 
al, 
Vaccine, 
2013 
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• This slide shows actual table with suggested grading of AEs in 
neonates born to mothers that received a vaccine during pregnancy. 
Grades mild, moderate, severe, life threatening could be used instead 
of numeric grading. 
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Congenital anomalies/ 
Birth Defectsm 

Variants of normal 
and minor 
anomalies are NOT 
reported, graded or 
followed as AE, or 
SAEs. They are 
collected in the 
database as part of 
the medical 
examination and 
reported in the Final 
Study Report. 

N/A N/A Major congenital 
anomalies are 
reported as SAEs. 

 

Parameter  Normal Grade 1 Grade 2 Grade 3 Grade 4a 
 

 

From Munoz et al, Vaccine 2013 
and 
Assessment of Congenital Anomalies in Infants born to 
Pregnant Women Enrolled in Clinical Trials, Rasmussen at al, 
CID, 2014 
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• This slide is a part of the table grading AEs that addresses congenital 
anomalies: major anomalies are reported as SAEs, while variants of 
normal and minor congenital anomalies are COLECTED in the data 
base, but not individually reported as SAEs. Data mining of the 
database has a potential to identify, and report an emerging safety 
signal due to increased frequency or pattern of minor anomalies. To 
facilitate identification, grading and reporting of congenital 
anomalies, a working group of SMEs in dysmorphology and 
epidemiology of birth defects has published an article on the topic in 
the supplement to CID. 
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Safety oversight 

• Stopping rules:  
• biological plausibility adverse events 
• time to event 

 
• Safety oversight committees: 

• SMC, DSMB and ISM 
• Organizational Meeting 
• Data review meetings 
• Ad hoc meetings: 

• patient profile 
• additional information 
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• Independent and nonbiased safety oversight in all clinical is CRITICAL. 
This is more so, in clinical trials enrolling pregnant women, because 
risk and benefit to two lives should be evaluated, while data from 
literature and practice is sparse or lacking.  

• SMEs advised DMID that each study should have at least one 
obstetrician as a member of the study team at each study site, ISMs 
experienced in evaluating pregnant women and data from clinical 
trials in pregnancy, and members of safety oversight committees 
(SMC and DSMB) with such expertise. 
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Examples of study stopping rules: 

• SUSAR: 
• SAE that occurs within 7 days of 

administration of vaccine 
 
 

• Increased incidence/severity of an 
AE in the trial above reported 
background rate or above the rate 
in the control group.   

• Stillbirth 
• Pregnancy loss within 7days post 

vaccination 
• Grade 3 hyperpyrexia within 7days 

post vaccination 
• Premature labor and/or delivery  
    within 7days post vaccination 
• PROM within 7days post vaccination 
• Severe, or life threatening vaginal 

bleeding within 7days post 
vaccination 

• Grade 3 or 4 
preeclampsia/hypertension within 7 
days post vaccination 
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Safety follow up 

Type of vaccine (adjuvants) 
• Mothers  

• AESI: autoimmune and neurologic   

Duration of follow up 
• Infants  

• type of developmental outcome tests and duration of follow up 
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• Depending on a study and the vaccine duration and the type of 
maternal and infants’ follow up could be as short as to delivery, or 6 
months after vaccination, to until two years of age for their offspring. 
Effects of maternal immunization on neurodevelopmental outcome of 
their children, and adequacy of currently used tests to detect 
potential signals may need to be specifically addressed for new or 
newly recommended vaccines.  

• Most DMID-supported maternal immunization studies were phase II 
proof of concept trials with evaluation of safety as the high-est 
priority. Thus the primary objective was to evaluate systemicand local 
reactogenicity. No safety signal has been detected in any of these 
clinical trials in pregnant women. 
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Any Questions? 
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