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Im m unology, 
Infection 
Prevention & 
Vaccination

Agenda

Im m unology
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Definitions

Role of the Im m uneSystem

FUNCTION COMPONENTS

Com ponents of the Im m une System

ORGANS CELLS MOLECULES
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Two Types of Im m unity 

INNATE ADAPTIVE

Adaptive Im m unity: Active and Passive 

Active Immunity Passive Immunity

Natural Clinical or sub-clinical 
infection

Via breast milk, placenta

Artificial Vaccination: 

Live, killed, purified antigen 
vaccine

Immune serum, immune cells

Antibodies (im m unoglobulins)
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M aintaining Im m unologic M em ory

Infectious 
Diseases

Term s
Contact tracing – an epidemiologic practice where an index case (ill person) is interviewed to determine who he/she may 
have exposed to illness. Contact tracing is typically handled by public health agencies. Contacts of index cases may be asked or
required to remain in quarantine until the disease incubation period has passed OR until illness develops. 

Epidemiology – the study of disease patterns and trend in populations

Host – Animal or plant that acts as the refuge for an infectious disease

Incubation period – the time from exposure to symptom onset

Isolation – a requirement for a sick person to stay away from other people for a set period of time

Pathogen – virus, bacteria, or parasite causing infection in humans

Pandemic – a disease resulting in widespread illness throughout the world

Pandemic wave – a wave begins at the start of disease activity from a level where little or none was detected. Multiple peaks 
can occur within one wave of a pandemic. There are usually multiple waves within a single pandemic.

Peak – peaks within pandemic waves are the points of highest case counts at the end of a surge in activity. 

Quarantine – a requirement for a well person to stay away from other people for a set period of time 

Vector – Animal or insect able to carry a pathogen and spread disease to humans, but is likely unaffected
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Infectious Diseases

Infectious Diseases

• Infectious diseases can be caused by several different classes of pathogenic organisms (commonly called 
germs). These are viruses, bacteria, protozoa, and fungi. Almost all of these organisms are microscopic in size 
and are often referred to as microbes or microorganisms.

• Although microbes can be agents of infection, most microbes do not cause disease in humans. In fact, humans 
are inhabited by a collection of microbes, known as the microbiome, that plays important and beneficial roles 
in our bodies.

• The majority of agents that cause disease in humans are viruses or bacteria, although the parasite that causes 
malaria is a notable example of a protozoan.

• Examples of diseases caused by viruses are COVID-19, influenza, HIV/AIDS, Ebola, diarrheal diseases, hepatitis, 
and West Nile. Diseases caused by bacteria include anthrax, tuberculosis, salmonella, and respiratory and 
diarrheal diseases.

• Bacteria are simple, single-celled microorganisms.  
Bacteria live in air, soil, food, and in and on the bodies of 
plants and animals, including you.

Bacteria

• Some bacteria injure cells by giving off poisons called 
toxins.
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• The smallest pathogens are viruses.

Viruses

• A virus can multiply only after entering a living cell.

• The virus then takes over the cell’s reproductive 
mechanisms, resulting in cell damage or death.

• Organisms such as yeasts, molds, and mushrooms 
are known as fungi.

Fungi

• Fungi grow best in warm, dark, moist areas.

• Single-celled organisms that are much larger 
and more complex than bacteria are known as 
protozoans.

Protozoans

• Protozoans have the ability to move through 
fluids in search of food.
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Spread of Infectious Diseases

• There are a number of different routes by which a person can become infected with an infectious agent. For 
some agents, humans must come in direct contact with a source of infection, such as contaminated food, water, 
fecal material, body fluids or animal products. With other agents, infection can be transmitted through the air.

• The route of transmission of infectious agents is clearly an important factor in how quickly an infectious agent 
can spread through a population. An agent that can spread through the air has greater potential for infecting a 
larger number of individuals than an agent that is spread through direct contact.

• Another important factor in transmission is the survival time of the infectious agent in the environment. An 
agent that survives only a few seconds between hosts will not be able to infect as many people as an agent 
that can survive in the environment for hours, days, or even longer. These factors are important considerations 
when evaluating the risks of potential bioterrorism agents.

• Many infectious diseases are spread through some form of contact with 
a person who has the disease.

Infected People

• The contact may be direct physical contact.

• Infectious diseases can also spread 
through indirect contact.

Respiratory Diseases
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Iowa 
Surveillance of 
Respiratory 
Pathogens

Iowa Flu Reports

Notes on Influenza 

Em erging Influenza Strains
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Some infectious diseases are transmitted to 
humans through the bites of animals

These diseases are referred to as Zoonoses

Infected Anim als

Zoonotic Diseases

Vector-Borne Direct from Animals

Zoonotic Diseases: Etiology, Impact, and Control (nih.gov)

• Some pathogens can survive for a period of time outside a person’s 
body.

Contam inated Objects

• These pathogens can be spread from person to person on objects such 
as

• Doorknobs
• Eating utensils
• Towels
• Needles used for body piercing
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• Some pathogens are naturally present in food and 
soil.

Contam inated Food, Soil, or W ater

• Sometimes water and food become contaminated 
with pathogens from infected people.

Food, W ater and the Environm ent

• Enteric Diseases
• Enterohemorrhagic E. coli – cows; infected berries, meat, cow products, produce. Can cause HUS or TTP in young children. 
• Salmonellosis – common in eggs, poultry products, produce. Can cause serious gastrointestinal illness
• Campylobacter – raw milk, cow products, produce. 
• Shigella
• Listeria – lunchmeat, cheese
• Vibrio
• Staphylococcus
• Botulism – different pathogenesis in infants (honey/environment) than adults

• Waterborne Diseases
• E. coli
• Cryptosporidiosis
• Cyclospora



4/9/2022

12

How Did We Get Here?How do new diseases emerge? Where did COVID-19 come from?
• Extensive interactions between people and animals 
• A disease involving a “vector” or animal or insect able to spread disease to people
• Animal markets in China and mass agriculture production facilitate mutations 
• Some animals serve as “reservoirs” allowing long term mutations of diseases

MERS interspecies transmission

What is a Pandemic? 
1. Must be a disease never before seen in humans
2. Must spread easily person to person
3. Disease occurs all over the world
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How are Pandemics identified?
• CDC types more than 30,000 strains of influenza every year
• The World Health Organization (WHO) facilitates information sharing of new pathogens between countries

Coronaviruses – SARS, MERS, SARS CoV2
Influenza evolution from Spanish Flu

Vaccines & Disease 
Prevention

Background of Vaccines
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Vaccine Preventable D iseases

Anthrax
Cervical Cancer

Diphtheria
Hepatitis A
Hepatitis B
Haemophilus influenzae type b
Human Papillomavirus
Influenza
Japanese encephalitis
Lyme disease

Measles
Meningococcal

Monkeypox

Mumps
Pertussis
Pneumococcal
Polio
Rabies
Rotavirus
Rubella
Shingles
Smallpox
Tetanus
Typhoid
Tuberculosis
Varicella
Yellow Fever 

Vaccine Recom m endations

KIDS

Birth-18 Years Immunization Schedule

ADULTS

Types of Vaccine-Induced Im m unity
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Types of Vaccine-Induced Im m unity

H istory of Vaccination

Origins of Vaccine Aversion



4/9/2022

16

Measles Mumps Rubella

1996 112 94 3922

1997 177 182 117

1998 56 121 119

1999 92 373 162

2000 100 730 62

2001 70 784 45

2002 319 500 64

2003 437 1541 16

2004 188 8129 14

2005 78 43378 29

2006 740 4420 34

2007 990 1476 35

2008 1370 2405 27

2009* 1144 7628 8

Confirm ed cases of M easles, M um ps and Rubella 1996-2009, UK

ALL LABORATORY-CONFIRMED CASES OF MEASLES, MUMPS & RUBELLA
England and Wales, 1996 – 2009*

• Decline in the rate of vaccination with MMR from 
92% in 1996 to 84% in 2002

• Rates in London in 2003 were as low as 61%

• Measles declared “endemic” for the first time in 
14 years in UK

• Mumps “epidemic” by 2005

• WHO recommends 95% vaccination rate to 
protect community
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Evaluating Research
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Interpreting Data and Research

HILLS  POSTULATES

1. Correct temporal sequence

2. Strength of association

3. Consistency of the association

4. Dose-response relationship

5. Biologic plausibility

6. Experimental evidence

Strength of Association

Find a source you can digest in 60 seconds or less…
CDC COVID Data Tracker – look at County Transmission Level
New York Times
Johns Hopkins

Interpretation
• Avoid listening to those who are not specialists in infectious disease, pharmacology, and epidemiology
• Be wary of professionals lacking full credentials
• Trust the clinical evaluation process and if concerned, 1) talk to you primary care doctor or public health agency, and/or 2) give it time 

to show the real world results following clinical evaluation
• Remember the FDA evaluates all potential COVID treatments THOROUGHLY. They are not incentivized to exclude a therapy; however, 

the BENEFIT of the therapy MUST outweigh the RISK. 

Points to consider
• If you look at case data, remember there are significant lags in reporting

• Lab tests – 3-5 days after specimen collection
• Hospitalizations rise 10+ days later
• Deaths occur 10-14 days later

• Forecasts are not super valuable

Finding good inform ation
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Notes on Covid-19

CDC COVID Data Tracker

Iowa Covid As of 2/11
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Covid in the U.S.: Latest Maps, Case 
and Death Counts - The New York 
Times (nytimes.com)

Covid in the U.S.: Latest Maps, Case and Death Counts - The 
New York Times (nytimes.com) – Cases the last 7 days
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How  does COVID -19 spread? 

Keys to Respiratory D isease Prevention

• Masks – there is resounding evidence masks protect you and prevent others from getting infected by 

you. The reduction in transmission when wearing a mask is between 60-80%. Wear a mask at work, in 

public settings, and anytime you perceive risk of transmission.

• Social distancing – this in combination with mask wearing nearly completely removes risk of 

transmission. It is essential to maintain distance while in public, in the office, and around those you do 

not routinely see. 

• Use hand sanitizer and wash hands often. If you touch a widely shared surface, sanitize. 

• Protect your general health and well-being. Get sleep. Eat well. Move your body. 

• Spend time around the same groups of people and promote safe interactions.

• Ventilation including HEPA filter air purifiers
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M yths and Challenges

I  a l r e a d y  h a d  
C O V I D - 1 9

P e o p l e   w h o   h a v e  
g o t t e n   s i c k   w i t h  
C O V I D ‐ 1 9   m a y   s t i l l  
b e n e f i t   f r o m   g e t t i n g  
v a c c i n a t e d .   D u e   t o   t h e  
s e v e r e   h e a l t h   r i s k s  
a s s o c i a t e d   w i t h   C O V I D ‐
1 9   a n d   t h e   f a c t   t h a t  
r e ‐ i n f e c t i o n   w i t h  
C O V I D ‐ 1 9   i s   p o s s i b l e ,  
p e o p l e   m a y   b e   a d v i s e d  
t o   g e t   a   C O V I D ‐ 1 9  
v a c c i n e   e v e n   i f   t h e y  
h a v e   b e e n   s i c k   w i t h  
C O V I D ‐ 1 9   b e f o r e .

I t  w a s  d e v e l o p e d  
t o o  f a s t

T h e   C O V I D ‐ 1 9  
v a c c i n e s   f r o m  
P f i z e r / B i o N T e c h   a n d  
M o d e r n a   w e r e  
c r e a t e d   w i t h   a  
m e t h o d   t h a t   h a s  
b e e n   i n   d e v e l o p m e n t  
f o r   y e a r s ,   s o   t h e  
c o m p a n i e s   c o u l d  
s t a r t   t h e   v a c c i n e  
d e v e l o p m e n t   p r o c e s s  
e a r l y   i n   t h e  
p a n d e m i c .

T h e   v a c c i n e  
d e v e l o p e r s   d i d n ’ t  
s k i p   a n y   t e s t i n g  
s t e p s ,   b u t   c o n d u c t e d  
s o m e   o f   t h e   s t e p s   o n  
a n   o v e r l a p p i n g  
s c h e d u l e   t o   g a t h e r  
d a t a   f a s t e r .

I v e r m e c t i n

I v e r m e c t i n   i s   n o t  
a u t h o r i z e d   o r  
a p p r o v e d   b y   F D A   f o r  
p r e v e n t i o n   o r  
t r e a t m e n t   o f   C O V I D ‐
1 9 .   T h e   N a t i o n a l  
I n s t i t u t e s   o f  
H e a l t h ’ s   ( N I H )  
C O V I D ‐ 1 9   T r e a t m e n t  
G u i d e l i n e s   P a n e l   h a s  
a l s o   d e t e r m i n e d   t h a t  
t h e r e   a r e   c u r r e n t l y  
i n s u f f i c i e n t   d a t a   t o  
r e c o m m e n d  
i v e r m e c t i n   f o r  
t r e a t m e n t   o f   C O V I D ‐
1 9 .   C l i n i c a l T r i a l s . g o v    
h a s   l i s t i n g s   o f  
o n g o i n g   c l i n i c a l  
t r i a l s   t h a t   m i g h t  
p r o v i d e   m o r e  
i n f o r m a t i o n   a b o u t  
t h e s e   h y p o t h e s i z e d  
u s e s   i n   t h e   f u t u r e .

V a c c i n e  c h a n g e s  
y o u r  D N A

T h e   m e s s e n g e r   R N A  
f r o m   t w o   o f   t h e   f i r s t  
t y p e s   o f   C O V I D ‐ 1 9  
v a c c i n e s   d o e s   e n t e r  
c e l l s ,   b u t   n o t   t h e  
n u c l e u s   o f   t h e   c e l l s  
w h e r e   D N A   r e s i d e s .  
T h e   m R N A   d o e s   i t s  
j o b   t o   c a u s e   t h e   c e l l  
t o   m a k e   p r o t e i n   t o  
s t i m u l a t e   t h e  
i m m u n e   s y s t e m ,   a n d  
t h e n   i t   q u i c k l y  
b r e a k s   d o w n   —
w i t h o u t   a f f e c t i n g  
y o u r   D N A .

m R N A  
t e c h n o l o g y  i s  
n e w

T h e   m R N A   t e c h n o l o g y  
b e h i n d   t h e   n e w  
c o r o n a v i r u s   v a c c i n e s  
h a s   b e e n   i n  
d e v e l o p m e n t   f o r  
a l m o s t   t w o   d e c a d e s .  
V a c c i n e   m a k e r s  
c r e a t e d   t h e  
t e c h n o l o g y   t o   h e l p  
t h e m   r e s p o n d   q u i c k l y  
t o   a   n e w   p a n d e m i c  
i l l n e s s ,   s u c h   a s  
C O V I D ‐ 1 9 .

M yths and Challenges

K i d s  a r e  
g e t t i n g  s i c k e r  
w i t h  O m i c r o n  
t h a n  p r e v i o u s  
s t r a i n s

N e w   s t u d i e s   a r e  
s h o w i n g   k i d s   a r e  
a f f e c t e d   a t   t h e  
s a m e   r a t e s   a s   i n  
p r e v i o u s   s u r g e s .  
S o m e   s t a t e   a r e  
e x p e r i e n c i n g  
h i g h e r   n u m b e r s   o f  
p e d i a t r i c  
h o s p i t a l i z a t i o n s  
d u e   t o   t h e   v o l u m e  
o f   c a s e s   o v e r a l l .  

T h e  v a c c i n e  i s  c a u s i n g  a  
s p i k e  i n  b l o o d  c l o t s  a n d  
d e a t h

O u t c o m e s   f r o m   v a c c i n a t i o n   a r e  
t r a c k e d   t h r o u g h   m u l t i p l e  
m e c h a n i s m s   – V S A F E   i s   a   s e l f ‐
r e p o r t i n g   s y s t e m   t h a t   t r a c k s  
i n s t a n c e s   o f   a d v e r s e   e v e n t s   f r o m  
v a c c i n a t i o n .   V A E R S   i s   a   n a t i o n a l  
s u r v e i l l a n c e   s y s t e m   t h a t   t r a c k s  
p h y s i c i a n   r e p o r t s   o f   a d v e r s e  
e v e n t s .   T h e   A C I P   r e v i e w s   t h e s e  
r e p o r t s   e v e r y   s i n g l e   m o n t h ;   t h e  
F D A   i s   a l s o   r e q u i r e d   c o n t i n u o u s l y  
m o n i t o r   c l i n i c a l   t r i a l   a n d   r e a l ‐
w o r l d   r e s e a r c h   d a t a .   T h o s e  
s y s t e m s   a l s o   r e s u l t   i n   p u b l i c l y  
a v a i l a b l e   p u b l i c a t i o n s   s h o w i n g  
t h e   b a c k g r o u n d   r a t e s   o f   a d v e r s e  
e v e n t s   a n d   t h o s e   a t t r i b u t e d   t o  
v a c c i n e   a d m i n i s t r a t i o n .

A C I P V S A F E

V A E R S S a f e t y   d a t a

S u m m a r y  o f  a d v e r s e  
e v e n t s

M y o c a r d i t i s   – 0 . 2   c a s e s   p e r  
m i l l i o n   d o s e s ;   p r i m a r i l y  
m a l e s   < 3 0   w i t h   c e r t a i n  
m e d i c a l   c o n d i t i o n s ;   > 6 5 %  
o f   c a s e s   a r e   a s y m p t o m a t i c
B l o o d   c l o t s – 3   c a s e s   p e r  
m i l l i o n   d o s e s ;   p r i m a r i l y   i n  
w o m e n   a n d   o n l y   f o r   J & J
A n a p h y l a x i s – 2 ‐ 5   p e o p l e  
p e r   m i l l i o n ;   a l l   v a c c i n e  
s i t e s   a r e   r e q u i r e d   t o   h a v e  
s u p p l i e s   t o   r e s p o n d   t o  
a n a p h y l a x i s
G u i l l a i n ‐ B a r r e – 1 3   c a s e s  
p e r   m i l l i o n   d o s e s ;   m o s t  
f u l l y   r e c o v e r

C h i l d r e n  a r e  
o n l y  n o w  
b e i n g  t e s t e d

T e s t   a v a i l a b i l i t y  
i s   a c t u a l l y   m o r e  
s c a r c e   i n   h i g h  
t r a n s m i s s i o n  
a r e a s   t h a n   l a s t  
f a l l .   B e f o r e   t h e  
N o v   2 0 2 0   s u r g e ,  
l a b   t e s t i n g   w a s  
s c a l e d   t o   h a n d l e  
c a t a s t r o p h i c  
i n c r e a s e s .  

T h e r e  a r e  n o  
l o n g - t e r m  
s t u d i e s  o f  
v a c c i n e  
s a f e t y  a n d  
e f f i c a c y

C l i n i c a l   t r i a l s  
s t a r t e d   i n   A p r i l  
2 0 2 0 .   O v e r   1 0 0 k  
p e o p l e   p a r t   o f  
t h o s e   t r i a l s  
c o n t i n u e   t o   b e  
m o n i t o r e d   f o r  
l o n g ‐ t e r m   e f f e c t s  
a n d   a n t i b o d y  
r e t e n t i o n .

M yths and Challenges

T h e  g o v e r n m e n t  i s  
u s i n g  t h e  v a c c i n e  t o  
t r a c k  y o u

A l l   v a c c i n e   v i a l s   a r e  
m u l t i ‐ d o s e ,   m e a n i n g   e a c h  
i n j e c t i o n   m u s t   b e   d r a w n  
u p   i n d i v i d u a l l y .   I t   s e e m s  
i m p r a c t i c a l   t o   a s s u m e   t h e  
n a n o p a r t i c l e   w o u l d   b e  
d r a w n   u p   i n   e a c h  
i n d i v i d u a l   d o s e   b y  
t h o u s a n d s   o f   h e a l t h  
p r o f e s s i o n a l s   e v e r y w h e r e .  

T h e  v a c c i n e  w a s  
m a d e  f r o m  a b o r t e d  
f e t a l  t i s s u e .  

L e t ’ s   s t a r t   w i t h   t h i s   –
t h e   P o p e   s a y s   i t ’ s   o k a y .  
S e c o n d ,   n e i t h e r   P f i z e r  
o r   M o d e r n a   r e q u i r e  
f e t a l   c e l l   l i n e s   f o r  
m a n u f a c t u r i n g .  

C O V I D -
1 9 _ V a c c i n e _ F e t a l _ C e l l _
H a n d o u t . p d f

T h e  v a c c i n e  c o n t a i n s  
h e a v y  m e t a l s  a n d  
o t h e r  h a r m f u l  
i n g r e d i e n t s

V a c c i n e  i n g r e d i e n t s  
v a r y  b y  m a n u f a c t u r e r .  
N o n e  o f  t h e  v a c c i n e s  
c o n t a i n  e g g s ,  g e l a t i n ,  
l a t e x ,  o r  p r e s e r v a t i v e s .  
A l l  C O V I D - 1 9  v a c c i n e s  
a r e f r e e  f r o m  
m e t a l s s u c h  a s  i r o n ,  
n i c k e l ,  c o b a l t ,  l i t h i u m ,  
a n d  r a r e  e a r t h  a l l o y s .  
T h e y  a r e  a l s o  f r e e  f r o m  
m a n u f a c t u r e d  p r o d u c t s  
s u c h  a s  
m i c r o e l e c t r o n i c s ,  
e l e c t r o d e s ,  c a r b o n  
n a n o t u b e s ,  o r  n a n o w i r e  
s e m i c o n d u c t o r s .
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W om en and COVID -19: Fertility and Pregnancy

• Impact on periods
• Impact on fertility
• Overlap of S protein target of vaccine with placental marker
• Spontaneous abortion

Com parison of Concerns
Pros and cons of vaccination in wom en

Pros of Vaccination

• Protection of pregnant women against 

• 42 studies, over 5,000 vaccinated pregnant women extensively monitored. 
Incidence of adverse outcomes not identified.

• 155,000 pregnant women participating in V-Safe were vaccinated, including 
hundreds in original clinical trials

• Transmission of antibodies from mother to fetus in 
utero

• Transmission of antibodies from mother to infants 
through breastfeeding (this happens with other 
vaccine preventable diseases)

• Vaccines have only a short term effect on the body

Cons of Not Vaccination

• More likely to go to the ICU, need 
ventilation, and/or need oxygen compared 
to non-pregnant

• More likely to have preeclampsia 

• More likely to die from COVID19 

• More likely to have babies born preterm or 
stillborn 

• More likely to have their babies admitted to 
the neonatal unit

How effective is a mask in preventing COVID-19 infection? 
(nih.gov)
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Fertility and pregnancy Studies

• Clinical manifestations, risk factors, and maternal and perinatal outcomes of coronavirus disease 2019 in pregnancy: living systematic review and 
meta-analysis | The BMJ

• The impact of COVID-19 on pregnancy outcomes: a systematic review and meta-analysis | CMAJ
• Clinical manifestations, risk factors, and maternal and perinatal outcomes of coronavirus disease 2019 in pregnancy: living systematic review and 

meta-analysis | The BMJ
• Update: Characteristics of Symptomatic Women of Reproductive Age with Laboratory-Confirmed SARS-CoV-2 Infection by Pregnancy Status —

United States, January 22–October 3, 2020 | MMWR (cdc.gov)
• Birth and Infant Outcomes Following Laboratory-Confirmed SARS-CoV-2 Infection in Pregnancy — SET-NET, 16 Jurisdictions, March 29–October 

14, 2020 | MMWR (cdc.gov)
• The impact of COVID-19 on pregnancy outcomes: a systematic review and meta-analysis | CMAJ
• Clinical manifestations, risk factors, and maternal and perinatal outcomes of coronavirus disease 2019 in pregnancy: living systematic review and 

meta-analysis | The BMJ
• Receipt of mRNA COVID-19 vaccines preconception and during pregnancy and risk of self-reported spontaneous abortions, CDC v-safe COVID-

19 Vaccine Pregnancy Registry 2020-21
• COVID-19 Vaccines While Pregnant or Breastfeeding (cdc.gov)
• Newborn Antibodies to SARS-CoV-2 detected in cord blood after maternal vaccination | medRxiv
• Cord blood antibodies following maternal coronavirus disease 2019 vaccination during pregnancy - American Journal of Obstetrics & Gynecology 
• Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)... : Obstetrics & Gynecology (lww.com)
• Antibody Response to Coronavirus Disease 2019 (COVID-19) Mes... : Obstetrics & Gynecology (lww.com)
• Can We Protect Pregnant Women and Young Infants From COVID-19 Through Maternal Immunization? | Infectious Diseases | JAMA Pediatrics
• Assessment of Maternal and Neonatal Cord Blood SARS-CoV-2 Antibodies and Placental Transfer Ratios | Global Health | JAMA Pediatrics
• Coronavirus disease 2019 vaccine response in pregnant and lactating women: a cohort study – ScienceDirect
• BNT162b2 COVID-19 mRNA vaccine elicits a rapid and synchronized antibody response in blood and milk of breastfeeding women | medRxiv
• Immune response during lactation after anti-SARS-CoV2 mRNA vaccine | medRxiv

Resources

PREVENTIVE MEASURES
How effective is a mask in preventing COVID-19 infection? (nih.gov)
EPA Researchers Test Effectiveness of Face Masks, Disinfection Methods Against COVID-19 | US EPA
Your Guide to Masks | CDC
A rapid systematic review of the efficacy of face masks and respirators against coronaviruses and other respiratory transmissible 
viruses for the community, healthcare workers and sick patients - PubMed (nih.gov)
Effectiveness of Mask Wearing to Control Community Spread of SARS-CoV-2 | Infectious Diseases | JAMA | JAMA Network
VACCINE IMMUNITY STUDIES
SARS-CoV-2-antibody response in health care workers after vaccination or natural infection in a longitudinal observational study | 
medRxiv
Reduced Risk of Reinfection with SARS-CoV-2 After COVID-19 Vaccination — Kentucky, May–June 2021 | MMWR (cdc.gov)
Transmission, infectivity, and antibody neutralization of an emerging SARS-CoV-2 variant in California carrying a L452R spike 
protein mutation | medRxiv
Efficacy and Safety of the mRNA-1273 SARS-CoV-2 Vaccine | NEJM
Safety of the BNT162b2 mRNA Covid-19 Vaccine in a Nationwide Setting | NEJM
Safety, Immunogenicity, and Efficacy of the BNT162b2 Covid-19 Vaccine in Adolescents | NEJM
Evaluation of mRNA-1273 SARS-CoV-2 Vaccine in Adolescents | NEJM
Preliminary Findings of mRNA Covid-19 Vaccine Safety in Pregnant Persons | NEJM
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