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Answer Key: Pathogen Pioneers: A Pro Quiz for 12th Grade Disease
Defense

Students synthesize epidemiological data and evaluate immunological theories through complex scenarios
to determine the efficacy of global health interventions.

1. In a hypothetical 'One Health' model, which strategy most effectively addresses the emergence of
zoonotic pathogens like the Nipah virus or West Nile virus?

Answer: B) Integrating wildlife surveillance with environmental monitoring to predict spillover events

The 'One Health' approach recognizes that human health is linked to animal and environmental health; surveillance
of ecological systems is key to preventing cross-species transmission.

2. Adjuvants are components added to vaccines primarily to increase the shelf life and stability of the
antigen under varied temperatures.

Answer: B) False

Adjuvants are substances added to vaccines to enhance the body's immune response to the antigen, not strictly for
shelf stability.

3. The concept of results from the widespread use of broad-spectrum antibiotics, leading to
selective pressure on bacterial populations like MRSA.

Answer: B) Antimicrobial resistance

Antimicrobial resistance occurs when bacteria evolve mechanisms to survive the drugs designed to kill them, often
accelerated by the overuse of antibiotics.

4. When analyzing the 1854 Broad Street cholera outbreak, John Snow's removal of the pump handle
represented which level of public health intervention?

Answer: D) Primary prevention by interrupting the mode of transmission

Primary prevention aims to prevent disease before it occurs; by removing the contaminated water source, Snow
stopped the exposure and further transmission.

5. The 'Hygiene Hypothesis' suggests that a lack of early childhood exposure to diverse microorganisms
can lead to an increased risk of autoimmune diseases and allergies.
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Answer: A) True

This hypothesis posits that a sterile environment limits the 'education' of the immune system, potentially causing it
to overreact to harmless substances later.

6.Invirology, the term refers to the major genetic reorganization of influenza viruses that occurs
when two different strains infect the same cell, potentially causing a pandemic.

Answer: B) Antigenic shift

Antigenic shift is an abrupt, major change in a virus resulting in new proteins that most humans have little or no
immunity against.

7. Which biological mechanism explains why a 'perfect' hygiene routine fails to protect against
non-communicable diseases (NCDs) like Cardiovascular Disease?

Answer: A) NCDs are primarily driven by systemic inflammation and epigenetic factors rather than acute
pathogens

While hygiene prevents infectious disease, NCDs are complex conditions influenced by lifestyle, genetics, and
environment that cause chronic damage to body systems.

8. The public health metric measures the number of individuals a single infected person is
expected to infect in a completely susceptible population.

Answer: C) Basic Reproduction Number (RO)

The RO (R-naught) is a critical value in epidemiology used to determine the contagiousness of an infectious agent and
the level of intervention needed.

9. Passive immunity, such as the transfer of antibodies through breast milk, provides the recipient with
long-term memory B-cell protection against future infections.

Answer: B) False

Passive immunity provides immediate but temporary protection because the recipient's own immune system is not
creating the antibodies or memory cells.

10. Ethically, the 'Inverse Care Law' in disease prevention suggests that:

Answer: B) The availability of good medical care tends to vary inversely with the need for it in the population
served
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This principle points out the socio-economic disparity where those who need health interventions most (due to
hygiene or environmental risks) often have the least access to them.
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