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DISEASE TRANSMISSION

Fig. 1: Disease transmission

Direct Transmission

Table 3: Direct transmission of diseases

Remarks Examples
Without multiplication in the vector or the transmitting material

Direct contact  � Types: Skin to skin; Mucosa to mucosa; Mucosa to skin
 � This implies direct, essentially immediate transfer of 

infectious agents from reservoir to susceptible individual 
without an intermediate agency. 

 � STD’s
 � AIDS
 � Leprosy
 � Leptospirosis
 � Skin & eye infections.

Droplet infection  � Direct projection of spray of droplets of saliva and 
nasopharyngeal secretions.

 � Particles of 10mm or > in diameter are filtered off by nose
 � Those of 5mm or < can penetrate deeply and reach alveoli .
 � Usually limited to distance of 30-60 cm

 � Respiratory infections
 � Whooping cough
 � TB

Contact with soil By direct exposure of susceptible tissue to disease agent in 
soil, compost/decaying vegetable matter.

 � Hookworm larvae
 � Tetanus
 � Mycosis 

Inoculation into skin/
mucosa

Disease agent may be inoculated directly into skin/mucosa  � Rabies virus by dog bite 
 � Hepatitis virus through contaminated 

needles and syringes

Trans placental/
vertical transmission

Direct transfer from the mother to child. The pathogen/agent 
may produce malformations in the fetus directly.

 � TORCH (Toxoplasma gondii, Rubella virus, 
cytomegalovirus, herpes virus).

 � Syphilis
 � Hepatitis B
 � Coxsackie B
 � HIV

Some of nonliving agents (e.g. Thalidomide, 
diethylstilbestrol) can also be transmitted 
vertically.

Indirect Transmission
An “essential requirement” for indirect transmission is that the infectious agent must be capable of surviving outside the human host in 
external environment and retain its basic properties of pathogenesis and virulence till it finds a new host.

 � Flies
 � Fingers
 � Fomites
 � Food
 � Fluids/feces
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Biological Transmission
 � Infectious agent undergoes replication or development or both in vector.
 � Three types:

 • Propagative: Agent only multiplies in vector, there is no change in form, e.g., Plague 
bacilli in rat fleas

 • Cyclopropagative: Agent changes in form and number, e.g. malaria parasites in mosquito
 • Cyclodevelopmental: Agent undergoes only development but no multiplication, e.g. 

microfilaria in mosquito.
 � Transovarian transmission: Infectious agent is transmitted vertically from the infected vector 

to her progeny.
 � Trans-stadial transmission: Transmission of disease agent from one stage of life cycle to 

another. E.g. Nymph to adult.

Table 4: Indirect transmission of diseases

Remarks Examples
Vehicle transmission Through agency of water, food (including raw vegetables, milk 

and its products), ice, blood, serum, plasma or other biological 
products

 � By water and food includes: Acute 
diarrheas, typhoid fever, cholera, polio, 
hepatitis A, and food poisoning.

 � By blood: Hepatitis B, malaria, syphilis

Vector-borne Vector is defined as an arthropod or any living carrier that 
transports an infectious agent to susceptible individual. 
It may have:

 � Mechanical transmission
 � Biological transmission

 � Snail: Schistosomiasis
 � Fish: Tapeworm
 � Mosquito: Malaria
 � Ticks: KFD
 � Sandfly: Kala-azar

Airborne Droplet nuclei
Dust

 � TB
 � Varicella
 � Measles
 � Influenza

Fomite borne Fomites are nonliving substances as cathers, pens, paper, 
stethoscope, etc.

Diarrheal, respiratory
Infections

Unclean hands and 
fingers

— Diarrheal, respiratory
infections

 

A B

Figs 2A and B: (A) Transovarial transmission; (B) Trans-stadial transmission

Time Line in Infections
 � Incubation period: The time interval between invasion by an infectious agent and 

appearance of the first sign or symptom of the disease in question.

 � Minimum incubation period: 
There is minimum incubation 
period for every disease before 
which no illness can occur.

 � Median incubation period: The 
time required for 50% of the cases 
to occur following exposure.

High Yield Points
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National Iodine Deficiency Disorder Control Program (NIDDCP)
Timeline

 � National goiter control program    – 1962
 � National iodine deficiency disorder control program  – 1986

Objectives of Program
 � Surveys to assess the magnitude of the iodine deficiency disorders.
 � Supply of iodated salt in place of common salt
 � Resurvey after every 5 years to assess the extent of iodine deficiency disorders and the impact 

of iodated salt.
 � Laboratory monitoring of iodated salt and urinary iodine excretion
 � Health education and publicity.

Control of IDD by:
 � Iodized Salt:

Moisture Not more than 6.0% by weight of the 
sample salt

Sodium chloride Not less than 96.0% by weight on dry basis

Matter insoluble in water Not more than 1.0% by weight on dry 
basis

Matter soluble in water other than sodium 
chloride

Not more than 3.0% by the weight on dry 
basis

  Iodine content at:

Manufacturing level Not less than 30 parts per million (ppm) 
on dry weight basis

Distribution level Not less than 15 parts per million on dry 
weight basis

 � IDD Monitoring: Most sensitive indicator to environmental iodine deficiency is Neonatal 
hypothyroidism, followed by urinary iodine excretion.

 � Programmatic goal of IDD by 2010:
 • <5% prevalence of IDD in 10–14 years of age
 • <10% of incidence of IDD

 � IDD survey 
 • Annual survey to be conducted at district levels
 • Sample size for IDD survey is as under

Spectrum of IDD includes

 � Goiter (most common)
 � Hypothyroidism
 � Subnormal intelligence including 

delayed mile stones, mental 
deficiency, hearing defects, 
speech defects

 � Squint (Strabismus)
 � Nystagmus
 � Spasticity (Extrapyramidal type)
 � Neuromuscular weakness
 � Endemic cretinism
 � IUD (Spontaneous abortion, 

miscarriage)

Must Remember17

 � Iodized oil: Intramuscular 
injection of iodized oil (mostly 
poppy-seed oil) which provides a 
protection for 4 years with 1 mL 
average dose. NIN, Hyderabad 
successfully developed the 
process to produce iodized oil in 
safflower or saffola oil.

 � Iodized oil oral: Iodized oil or 
Sodium Iodate tablets.

 � ‘Smiling Sun’ is a symbol used for 
Iodized salt

Good to Remember21

Total sample is calculated as: selection of villages / wards using population proportionate to size (PPS) sampling method
 � Sample size = 30 villages / wards. From each village selection is as under:
 � 90 children will be selected (45 boys and 45 girls) of age group 6–12 years using the proportionate sample for the enrollment rates in 

the school
 � The examination should be for

 • 100% children to be examined for iodine in house hold salt levels
 • All children to be examined for goiter rate in children (6–12 years age). 

 � Grade 0- Neither Palpable nor visible—No Goiter
 � Grade 1- Goiter palpable but not visible when the neck is in normal position
 � Grade 2- A swelling in the neck that is visible when the neck is in a normal position.

 • The Goiter rate (grade 1 and Grade 2) is classified as under:
 � 5–19% goiter rate  IDD is a Mild Public health problem
 � 20–29.9% goiter rate  IDD is a Moderate Public health problem
 � >30 % goiter rate  IDD is a Severe Public health problem

 • 50% children (every alternate child) to be examined for Urinary Iodine Excretion rate (UIE). Median UIE is
 � 50–99 mcg / L  IDD is a Mild Public health problem
 � 20–49 mcg / L  IDD is a Moderate Public health problem
 � < 20 mcg / L   IDD is a Severe Public health problem

Must Remember18
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Central Bureau of Health Information (CBHI)
CBHI is the National Nodal Institution for Health Intelligence in the country with broad objectives 
to:

 � Maintain and disseminate the 
 • National Health Profile (NHP) 
 • Health Sector Policy Reform Options Database (HS-PROD) 
 • Inventory and GIS Mapping of Govt. Health Facilities in India, etc.

 � Review the Progress of Health Sector Millennium Development Goal (MDG) in India
 � Annual Road Safety Profile of India
 � Facilitate Capacity Building and Human Resource Development
 � Need Based Operational Research for Efficient Health Information System (HIS) as well as 

use of Family of International Classification in India and South East Asia Region

The Rights of Persons with Disabilities Bill—2016
The types of disabilities have been increased from existing 7 to 21 and the Central Government 
will have the power to add more types of disabilities. The 21 disabilities are given below:

 � Blindness
 � Low-vision
 � Leprosy cured persons
 � Hearing impairment (deaf and hard of hearing)
 � Locomotor diability
 � Dwarfism
 � Intellectual disability
 � Mental illness
 � Autism spectrum disorder
 � Cerebral palsy
 � Muscular dystrophy
 � Chronic neurological conditions
 � Specific learning disabilities
 � Multiple sclerosis
 � Speech and language disability
 � Thalassemia
 � Hemophilla
 � Sickle cell disease
 � Multiple disabilities including deafblindness
 � Acid attack victim
 � Parkinson's disease

Accessible India Campaign
Department of Empowerment of Persons with Disabilities (DEPwD) has 
launched Accessible India Campaign (Sugamya Bharat Abhiyan) as a nation-
wide Campaign for achieving universal accessibility for Persons with Disabilities 
(PwDs)

Rashtriya Vayoshri Yojana”, 
Ministry of social justice and empowerment, GOI
A ‘Scheme for providing Physical Aids and Assisted-living Devices for Senior 
citizens belonging to BPL category.

Juvenile Justice (Care and Protection of Children) 
Act, 2015
It replaced the Indian juvenile delinquency law, Juvenile Justice (Care and 
Protection of Children) Act, 2000, and allows for juveniles in conflict with Law 
in the age group of 16–18, involved in heinous offences, to be tried as adults. The 
Act came into force from January 15, 2016.

Swasthya slate—field based system 
for providing lab tests in the field 
only using appropriate technology

Good to Remember39

Fig. 2: Emblem of rashtriya vayoshri yojana

Fig. 1: Emblem of accessible India campaign
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 � Reduce under-five mortality to at least as low as 25 per 1,000 live births in every country  
 � End epidemics of HIV, tuberculosis, malaria, neglected tropical diseases and other communicable diseases  
 � Reduce by one third premature mortality from noncommunicable diseases and promote mental health and well-being.

Fig. 10: Sustainable development goals

Concise National Health Policy 2017

Table 9: Health status and program impact

Life expectancy and 
healthy life

Increase life expectancy at birth from 67.5 To 70 by 2025

Establish regular tracking of disability adjusted life years (DALY) index as a measure of burden of disease and its 
trends by major categories by 2022.

Reduce total fertility rate (TFR) to 2.1 at national and sub-national level by 2025

Mortality by age and/ 
or cause

Reduce Under Five Mortality to 23 by 2025

Reduce maternal motality rate (MMR) from current levels to 100 by 2020

Reduce infant motality rate (IMR) to 28 by 2019

Reduce neonatal mortality rate (NMR) to 16 and still birth rate to “Single digit” by 2025

Reduction of disease 
prevalence/incidence

Achieve global target of 2020 -Target of 90:90:90, for HIV/AIDS
 � 90% of all people living with HIV know their HIV status
 � 90% of all people diagnosed with HIV infection receive sustained antiretroviral therapy (ART)
 � 90% of all people receiving ART have viral suppression.

Achieve and maintain elimination status of Leprosy by 2018, Kala-azar by 2017 and Lymphatic Filariasis in 
endemic pockets by 2017.

Achieve and maintain a cure rate of >85% in new sputum positive patients for TB and reduce incidence of new 
cases, to reach elimination status by 2025.

Reduce prevalence of blindness to 0.25/1000 by 2025 and disease burden by one third from current levels.

Reduce premature mortality from cardiovascular diseases, cancer, diabetes or chronic respiratory diseases by 
25% by 2025.

Contd...
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 Image-Based Questions 

1. The symbol shown in figure is related to?

 a. National Literacy Mission
 b. Sarva Siksha Abhiyan
 c. ICDS
 d. ICPS

2. The symbol shown in figure is related to?

 a. National Human Rights Commission
 b. Sarva Siksha Abhiyan
 c. National Literacy Mission
 d. International Yoga Day
 

3. The symbol shown in figure is related to?

 a. NUHM b. Smart city
 c. NHAI d. Swachh Bharat

4.  The figure shown in figure depicts India’s campaign 
against?

 a. Misuse of antibiotics
 b. Counterfeit medicines
 c. Drug resistance
 d. Drug price control

5. Identify the act depicted by the symbol in figure?

 a. Workmen’s Compensation Act, 1973
 b. Employee State Insurance Act, 1948
 c. Child Labor Act, 1986 
 d. NREGA Act, 2005 

6.  Identify the program represented by symbol in figure?

 a. RNTCP b. NLEP
 c. NHM d. NACP
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Table 6: Categories as per BMW 2016 and types of container

S. No Category Type of waste Color and type of container
1. Yellow  � Human anaomical waste

 � Animal anatomical waste
 � Soiled waste 
 � Discarded or expired 

medicine
 � Microbiology, 

biotechnology and other 
clinical laboratory waste

 � Chemical waste
 � Chemical liquid waste

Yellow colored nonchlorinated plastic bags (having thickness equal to 
more than 50 m) or containers

Note
 � Chemical liquid waste such as spent hypo of X-ray should be stored 

in yellow container and sold to recycler authorized by SPCD/PCC
 � Infected secretions, aspired body fluids etc. from laboratory should 

be disinfected before mixing with other wastewater from hospital 
 � Liquid chemical wastes should be pretreated/neutralized before 

mixing with other wastewater from hospital.

2. Red Contaminated waste 
(Recyclable)

Red colored nonchlorinated plastic bags (having thickness equal to 
more than 50 m) and containers

3. White Waste sharps including 
metals

White colored transluscent, puncture proof, leak proof, temper proof 
containers

4. Blue  � Glassware
 � Metallic body implants

Cardboard boxes with blue colored marking or blue colored puncture 
proof, temper proof containers

Cardboard box with blue marking
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WORLD HEALTH ORGANIZATION (WHO) 
 � WHO Constitution came into force on 7th 

April, 1948
 � It is a specialized agency of United Nations 

(UN) with Headquarters at Geneva, 
SwitzerlandQ.

 � It has its own constitution, governing body, 
membership and budget. 

 � It is part of, but not subordinate to the UNQ 

 � Membership is open to all countries. 
(Switzerland is a member of WHO, but not 
of the UN) 

 � In 1948, WHO had 56 members, presently there are 194 members and 2 Associate Members. 
 � India became member of WHO in 1948. 

Structural Organization of WHO 

Three Principal Organs 
 � World Health Assembly (supreme governing body) 
 � Executive Board: It has 31 members, 3 elected from each WHO region. 1/3rd members 

renewed every year.
  Executive Board takes decisions, formulates policies.

 � Secretariat: Provides technical and managerial support to member countries for their 
national health programs.

Roles and Responsibilities of WHO
 � Prevention and control of specific diseases communicable and noncommunicable.
 � Development of comprehensive health services.
 � Family health: Improvement of the quality of life of the family as a unit 
 � Environmental health 
 � Health statistics: Weekly Epidemiological Record, World Health Statistics (Quarterly and 

Annually), International Classification of Diseases (updated every 10th year)
 � Bio-medical research: (Grants and Coordination)
 � Health literature and information 
 � Cooperation with other organizations  

World health day—celebrated each year on 7th April with a theme pertaining to public health 
importance 

Table 1: Themes of last 10 years world health day

Year Theme
2018 Universal Health Coverage: Everyone, everywhere

2017 Depression: Let's Talk 

2016 Stay Super-Halt the Rise –BEAT the Diabetes 

2015 Food safety, from farm to plate (and everywhere in between) 

2014 Vector-borne diseases: Small bite, big threat 

2013 Healthy heart beat, Healthy blood pressure 

2012 Good health adds life to years 

2011 Antimicrobial resistance: No action today no cure tomorrow 

2010 Urbanization and health- 1000 cities –1000 lives 

2009 Save lives. Make hospitals safe in emergencies 

2008 Protecting health from climate change (60th aniversary of WHO) 

Fig. 1: World health organization (WHO) 
emblem

Members of South East Asia 
Region: 

India, Bhutan, Bangladesh, Indonesia, 
Korea (Democratic Peoples Republic), 
Maldives, Myanmar, Nepal, Sri Lanka, 
Thailand and Timor Leste.Q

High Yield Points
57

Tropical diseases targeted by 
WHO for Research and Training:

Malaria, Schistosomiasis, 
Trypanosomiasis, Filariasis, 
Leishmaniasis and Leprosy 

High Yield Points
58

Diseases under International 
Health Regulations:

Cholera, Plague, Yellow fever, Wild 
polio, SARS, Smallpox, Human 
influenza (new subtype) 

High Yield Points
59

Diseases under International 
Surveillance by WHO:

Louse borne, Typhus fever, Relapsing 
fever, Polio, Malaria, Human 
influenza, SARS, Smallpox. 

High Yield Points
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 � Problems in retrospective cohort design 
 • The data collected may not be valid or it may be difficult to trace the individuals starting 

from back date.
 • The cohort may also have changed the life style or risk exposure quantification should 

always be done to ensure no classification errors.

Fig. 3: Retrospective cohort

Mixed cohort (Ambispective) cohort
It involves both retrospective and prospective cohort. (Fig. 4)

Fig. 4: Mixed cohort

Table 2: Summary of prospective, retrospective and ambispective cohort

Baseline Follow-up
Prospective cohort Assessed at the time of start 

of study
In future date

Retrospective cohort Assessed at some time in 
past using historical data or 
cohorts

In present date  
(the outcome has already 
occurred)

Ambispective cohort Assessed at some time in 
past using historical data or 
cohorts

In future date (note that 
the outcome may have 
occurred in some, but final 
assessment is done in a 
future date)

Good to Remember53
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Example:

Fig. 7: Example of crossover study design

Community Trial
A community intervention study targets the whole community and not individuals. High-risk 
lifestyles and behaviors are influenced more by community norms than by individual preferences. 
Interventions are tested in the actual natural conditions of the community, and cheaper

Advantage
The community trial can evaluate a public health intervention in natural field circumstances.

Example: Community Intervention Trial for Smoking Cessation (COMMIT): Cohort results 
from a four-year community intervention.

Field Trial
Involve people who are disease-free but presumed to be at risk. Thus the data collection for the 
field trial is usually from the field in the general population. The field trial is usually deployed to 
measure the effect of interventions which tend to reduce exposure or the risk factor rather than 
measuring the outcomes or health related effects.

Fig. 8: Data collection for field trial

Limitations of community trial

 � Random allocation of the 
communities maybe difficult

 � Other supporting studies maybe 
required to evaluate the final 
outcome assessment

High Yield Points
66

Field trial, in contrast to clinical trial, 
involve people who are healthy 
but presumed to be at risk; data 
collection takes place “in the field,” 
usually among non-institutionalized 
people in the general population

High Yield Points
67
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 Ans.
 1. c
 2. b
 3. a
 4. b
 5. a
 6. a
 7. a
 8. b
 9. b
 10. d
 11. a
 12. a
 13. c
 14. d
 15. d
 16. a

1. In comparison to a placebo, the number of adverse 
outcomes with a drug was seen. What is an absolute risk 
reduction and relative risk reduction for the drug?

 (AIIMS Nov 2017)

Patients Adverse
outcome

Total

Placebo 15224 1804 17028

Drugs 15225 1605 16830

30449 3409 33858

 a. 0.9% ARA–0.1% RRR
 b. 10% ARR–1% RRR
 c. 1% ARR–10% RRR
 d. 0.1% ARR–0.9% RRR

2. A radiotherapist prescribes a new drug combination 
of chemotherapy and immunotherapy for metastatic 
melanoma. It prolongs the survival but does not cure 
cancer. Which of the following is true in this situation?

 (AIIMS May 2017)
 a. Incidence reduces and prevalence increases
 b. Incidence remains the same and prevalence increases
 c. Incidence reduces and prevalence remains the same
 d. Incidence increases and prevalence reduces

3. The following are the disease frequencies in a population. 
Based on the number of cases which of the following is the 
correct match  (AIIMS May 2017)

  Disease 1: Number of cases last week 42 this week 43
  Disease 2: Number of cases last week 2 and present week 42
  Disease 3: Number of cases last week 6 and present week 1
 a. Endemic, epidemic, sporadic 
 b. Endemic, sporadic, epidemic
 c. Sporadic, endemic, epidemic
 d. Pandemic, endemic, sporadic

4. Ratio of incidence of a disease among the exposed to the 
incidence among nonexposed is: (Recent Question 2018)

 a. Odds ratio b. Relative risk
 c. Absolute risk d. Attributable risk

5. Unit of ecological study is: (Recent Question 2018)
 a. Population b. Individual
 c. Healthy people d. Patient

6. Incidence of a disease is 4 per 1000/year in a population. 
Calculate the period prevalence in two years?  
 (AIIMS May 2017)

 a. 8/1000 
 b. 4/1000 
 c. 2/1000
 d. 6/1000

 Multiple Choice Questions 

7. Framingham heart study is: (Recent Question 2017)
 a. Cohort
 b. Case control
 c. Interventional
 d. Cross sectional

8. From 1970-1995, 500 people were monitored. Exposed 
to smoking 400, nonexposed 100. Out of 400 exposed  
50 developed the lung cancer and out of 100 nonexposed  
5 developed the lung cancer. Calculate relative risk:

 a. 1.2 b. 2.5
 c. 12.5 d. 1.5

9. Calculate odds ratio from the given table: 

Disease Nondiseased
Exposure 33 53

Nonexposed 2 27

35 82

 a. 32 b. 8.4
 c. 88.4 d. 11.4

10. When some people develop a disease after exposure from a 
primary case, it is known as: (Recent Question 2017)

 a. Incidence
 b. Prevalence
 c. Lead time
 d. Secondary attack rate

11. Relative risk calculation is done for:
 a. Cohort study b. Case control study
 c. Cross sectional study d. Ecological study

12. Framingham heart study comes under:
 a. Cohort b. Case control
 c. Cross sectional study d. Ecological study

13. Hospital patient admission rate differs in different hospitals 
with different disease. This causes which type of bias:

 a. Subject bias b. Investigator bias 
 c. Berksonian bias d. Analyzer bias

14. Lung cancer patients : 300 smokers and 300 nonsmokers, 
10 year history taken. What can be calculated?

 a. Prevalence b. Incidence
 c. RR d. Odds ratio

15. In situation of an epidemic, what is the medical officer’s 
first role/first to do:  (Recent Question 2017)

 a. Do diagnosis and submit
 b. Find out at risk population
 c. Find out about number of cases
 d. Confirm epidemic whether it exists in real

16. Which of the following is not a utilization rate: 
 a. Population bed ratio
 b. Average length of stay
 c. Bed turnover ratio
 d. Bed occupancy rate

 Most Recent Questions (2017–2018) 
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Pipeline vaccines
Enterovirus 71 (EV 71)

Group B Streptococcus (GBS)

Herpes simplex virus

HIV-1

Human Hookworm disease

Leishmaniasis disease

Malaria

Nipah virus

Nontyphoidal salmonella disease

Norovirus

Paratyphoid fever

Respiratory syncytial virus (RSV)

Schistosomiasis disease

Shigella

Staphylococcus aureus

Streptococcus pneumoniae

Streptococcus pyrogenes

Tuberculosis

Universal influenza vaccine

MISSION INDRADHANUSH—UPDATE 2016
 The Government of India has launched Mission Indradhanush on 25 December 2014 as a 
special drive to vaccinate all unvaccinated and partially vaccinated children and pregnant women 
by 2020 under the Universal Immunization Program. 
Focus: To achieve a vaccination coverage of more than 90% by 2020.

Strategy
 � Planning at community level
 � Communication and social mobilization
 � Training of professionals
 � Accountability and surveillance
 � For 6 VPD prevention for all children under 2 years and pregnant females
 � Measles, TB, Hepatitis B, Diphtheria, Polio, Pertussis, Tetanus (+additional diseases: 

Influenza, Rotavirus, Japanese encephalitis, Rubella)
To implement this: Intensified mission Indradhanush (IMI) was launched in 'selected states and 
districts' to achieve the target of more than 90% immunization coverage by December 2018. 
IMI will cater to left outs and drop outs in selected districts and some urban areas.
Intensified Mission Indradhanush (IMI) is for:

 � Urban slums with migratory population
 � Nomadic sites (brick kilns, construction sites, other migrant settlements-fisherman villages, 

riverine areas with shifting populations, underserved and hard-to-reach populations-
forested and tribal populations, hilly areas, etc).

 � Areas with low routine immunization coverage identified through measles outbreaks, cases 
of diphtheria and neonatal tetanus in the last two years.

Vaccine requirement:
 � Vaccine beneficiary are estimated 

as per demographic data and 
actual head count

 � The permissible wastage for 
vaccine is 10–50%, being 
maximum for BCG (50%), measles 
and JE (25%)

 � The vaccine multiplicative factor:
 • BCG–2
 • Measles, JE - 1.33
 • Hep B, DPT, OPV, Rotavirus 

vaccine (RVV), IPV, Pentavalent 
vaccine, Tetanus toxoid - 1.11

High Yield Points
94

 � Mission Indradhanush (MI) = 
7 times vaccination to under 
five child, for VPD's (vaccine 
preventable diseases)

 � Intensified Mission Indradhanush 
(IMI) –7 working days in a 
month, starting 7th every month, 
excluding Sunday, holiday and 
immunization days.

High Yield Points
95
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Table 9: Global vaccine action plan 2011–2020

Goal Target by 2015 Target by 2020
World free of poliomyelitis Interrupt wild polio virus transmission globally 

(by 2014)
Certification of poliomyelitis eradication (by 2018)

Meet global and regional
elimination targets

 � Neonatal tetanus eliminated in all WHO 
regions

 � Measles eliminated in at least four WHO 
regions 

 � Rubella congenital rubella syndrome 
eliminated in at least two WHO regions

Meet vaccination coverage 
targets in every region, 
country and community

Reach 90% national coverage and 80% in every 
district or equivalent administrative unit with 
three doses of diphtheria-tetanus-pertussis- 
containing vaccines

Reach 90% national coverage and 80% in every 
district or equivalent administrative unit with all 
vaccines in national programs, unless otherwise 
recommended

Develop and introduce new 
and improved vaccines and 
technologies

At least 90 low-income and middle-income 
countries have introduced one or more new or 
underutilized vaccines

 � All low income and middle-income countries 
have introduced one or more new or 
underutilized vaccines

 � Licensure and launch of vaccine or vaccines 
against one or more major currently nonvaccine 
preventable disease

 � Licensure and launch of at least one platform 
delivery technology

Exceed the millennium 
development Goal 4 target for 
reducing child mortality

Reduce by two thirds, between 1990 and 2015. 
the under-five mortality rate (target 4A)

Exceed the millennium development Goal a Target 
4A for reducing child mortality

HIGH YIELD POINTS AND NEWER VACCINES

BCG
 � Prevents severe form of TB and bladder cancer
 � 0.05 mL BCG dose is given to child at birth: Because the skin of the newborn is very thin 

and intradermal injection with 0.1 mL may break the skin or lead to abscess formation
 � BCG is given till 1 year of age as by age 1 year there could be natural acquiring of the TB 

immunity or a subclinical infection.

Pentavalent Vaccines
 � Pentavalent vaccine is a vaccine that contains five antigens (diphtheria + pertussis + tetanus 

+ hepatitis B + Haemophilus influenzae type b).
 � As per the National Immunization Schedule, three doses of pentavalent vaccine are to be 

administered. The first dose is given only after a child is 6 weeks old. The second and third 
doses are given at 10 and 14 weeks of age, respectively. There is no booster dose recommended 
under UIP  

 � Note: Pentavalent vaccine should be started for any child aged more than 6 weeks and can 
be started up to 1 year of age.  

 � Minimal side effects as redness, pain or swelling
 � The Hep B zero dose (at birth) and DPT Booster at 16–24 months will continue as per 

schedule

Rotavirus Vaccine
 � Recommended in countries with diarrheal  deaths accounting for more than or equal to 10% 

of mortality in under 5 years children.
 � Schedule 1st dose (RotaTeq or Rotarix) is administered at age 6–15 weeks.
 � Maximum age for administering the last dose of either vaccine should be 32 weeks.

Fig. 2: Rotarix
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Table 15: Treatment protocol for drug-sensitive tuberculosis (2016–2017)

(This treatment protocol is previous update, which is being followed in all states, where the NEW 2017 daily regime TB treatment plan is not 
yet into effect)

Treatment groups Patient 
wise box 
color

Type of 
patient

Regimen
Intensive phase (IP) Continuation 

phase (CP)
NewQ

(Includes former 
categories I and III)

RedQ Sputum smear-positiveQ

Sputum smear-negativeQ

ExtrapulmonaryQ

Others

2H3R3Z3E3 4H3R3

Previously TreatedQ

(Includes former 
categories II)

BlueQ Smear-positive relapseQ

Smear-positive failureQ

Smear-positive treatment after 
defaultQ

Others

2H3R3Z3E3S3/1H3R3Z3E3 5H3R3E3

Regimen for Intensive phase Extended IP Continuation phase
Duration Blister Doses Blister/doses Duration Blisters Doses

New cases (Total 
78 doses)Q

2 months 24 24 12 4 months 18 54

Previously 
treated cases 
(Total 102 doses)Q

3 months 36 36 12 5 months 22 66

Sputum Examination
First before initiation of chemotherapy, 2nd at end of intensive phase, 3rd at 2 months after start 
of continuation phase and 4th at end of treatment.

Daily Dose Regimen Under RNTCP (2016) Important—Recent 
Update

 � For treatment of drug sensitive tuberculosis among PLHIV
 � For all drug sensitive TB patients in 104 districts initially which will scale up eventually
 � Doses – 4 weight bands are available (25–39 kg), (40–54 kg), (55–69 kg) (> 70 kg)
 � Fixed Drug Combinations (Single Tablet has all 4 drugs). The single tablet contains:

 • Rifampicin: 150 mg
 • Isoniazid: 75 mg
 • Ethambutol: 275 mg
 • Pyrazinamide: 400 mg

 � HRE in continuation phase instead of HR (Only in case of daily regimen)
 � Cat 1 – New patients-

 • IP – 2 HRZE/CP – 4HRE
 � Cat 2 –Retreatment

 • IP – 2 HRZES/1 HRZE/CP – 5HRE

Multidrug Resistant TB (MDR-TB)
Is defined as M. tuberculosis resistant to isoniazid and rifampicin with or without resistance to 
other drugs at a RNTCP-certified culture and DST Laboratory.

DOTS-Plus is the Strategy for MDR- TB
Table 16: Dots plus standard regime

Intensive phase (IP) Continuation phase (CP)
 � 6-drug regimen: Kanamycin, Levofloxacin, Ethionamide, 

Pyrazinamide, Ethambutol and Cycloserine for 6–9 
months (Minimum 6 months)

 � If 4th or 5th month culture result remains positive, 
treatment is extended by 1 month.

 � IP can be extended up to a maximum of 3 months

4-drug regimen- Levovfloxacin, 
Ethionamide, Ethambutol and 
Cycloserine for 18 months

Intensive phase–Each blister pack 
has 1 day dose
Continuation phase–Each blister has 
1 week's medication
Anti-Tubercular Drug 
Contraindications

 � Pregnancy- Streptomycin
 � Child < 6 year- Ethambutol
 � HIV – Thiaacetazone

Must Remember78

 � NIKSHAY- is a case based web 
enabled TB surveillance system 
(launched in May 2012)

 � As per GOI notification 7th May 
2012- TB is a Notifiable disease 
(mandatory for all health care 
providers)

 � Serological tests for TB detection 
have been banned in India.

Latest Updates
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National AIDS Control Program (NACP)
2016 WHO Revised Treatment Guidelines – Salient Features

 � Initiation of anti-retroviral treatment (ART) in all adults and adolescent cases regardless of 
CD4 counts or WHO clinical staging

 � Priority to severe/advanced HIV cases with CD4 count ≤ 350 cells/mm3.

 � Start ART irrespective of CD4 count in all HIV +ve persons with Active TB (Treatment of TB 
should be started first followed by ART within first 8 weeks), Hepatitis B coinfection with 
severe chronic liver disease, serodiscordant couples, pregnant and breast feeding women.

 � All children <10 years regardless of WHO clinical staging and CD4 cell counts, should be 
started on ART.

 � Infants diagnosed in the first year of life should be started on ART.
 � Children 1–10 years, conditional recommendations.

 • As a priority ART should be started in all children <2 years or children < 5 years with 
WHO clinical stage 3 or 4 or CD4 counts < or=750/mm3 or CD4 % <25%.

 • Children more than 5 years of age with WHO stage 3 or 4 or CD4 <350/mm3 should 
be initiated on ART

 � New preferred first line ART regimen for adults, pregnant and breastfeeding women, 
Children ≥ 3 year age.

 � Phase out Stavudine (d4T) in first line ART regimen for adults and adolescent
 � Use viral load testing as preferred approach for monitoring ART success and diagnose 

treatment failure in addition to clinical and CD4 monitoring
 � Community based HIV testing and counseling.

Preferred 1st Line ART (2016)

Table 48: Preferred first line ART 2016 as per NACP

Adults, adolescent, pregnant and 
breastfeeding women

Infants born to HIV +VE Women Children < 3 years Children ≥ 3 years age 

2 Nucleoside reverse transcriptase 
inhibitors (NRTIs) + 1 Nonnucleoside 
Reverse Transcriptase Inhibitor (NNRTIs) 
Or an Integrase inhibitor (INSTI) TDF + 
3TC (orFTC) + EFV fixed dose combination 

Dual Prophylaxis AZT (Twice daily) 
+ NVP (Once daily) for first 6 week 
whether breast fed or formula fed. 

 � If exposed to HIV in Postpartum 
period 12 week prophylaxis.

ABC+3TC + LPV/r (or 
NVP) If develop TB when 
on ART give ABC+3TC+ 
AZT (Stop on completion 
of TB therapy)

ABC+3TC +EFVAZT 
or TDF +3TC (or FTC) 
+EFVEFV is preferred 
NNRTI and NVP is the 
alternative

Preferred Second Line ART
Table 49: Preferred second line ART as per NACP

Adults and adolescents (includes pregnant and breastfeeding 
women)

Children (including adolescents)

2 NRTIs + Ritonavir boosted Protease Inhibitor (PI) Boosted PI (LPV/r is the preferred) + 2 NRTIs 

Third Line ART
New drugs (Integrase inhibitors and second generation NNRTIs and PIs) with minimal risk of 
cross resistance to previously used regimens. In children benefits and risks need to be balanced.

Pediatric HIV Guidelines

Table 50: Risk of transmission of mother to child

Timing of HIV infection % of children at risk
During pregnancy 5–10

During labor and delivery 10–15%

During breast feeding 5–2%

Overall risk without breastfeeding 15–25%

Overall risk with breastfeeding to 6 months 20–35%

Overall risk with breast feeding to 10 to 24  months 30–45%

Treat all PLHIV Regardless of the 
CD4 Count, Clinical Stage , Age or 
Population

High Yield Points
145

Routine cotrimoxazole prophylaxis 
should be administered to all 
HIV “+”ve people with active TB 
regardless of CD4 cell count.

High Yield Points
146
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Other important considerations for management of RTI/STI
 � Educate and counsel client and sexual partner(s) regarding STI/RTI, safer sex practices and 

importance of taking complete treatment
 � Treat partners
 � Advise sexual abstinence or condom use during the course of treatment
 � Provide condoms, educate about correct and consistent use
 � Refer all patients to ICTC
 � Follow-up after 7 days for all STI, 3, 7, and 14 day for LAP and 7, 14, and 21 day for IB
 � If symptoms persist, assess whether it is due to re-infection and advise prompt referral
 � Consider immunization against Hepatitis B.

NEWER INFECTIONS

Disease X
The World Health Organization (WHO) has released a list of diseases that could cause  an 
international health risk and Disease X is on the list. 
Watch List | Diseases threatening a public health emergency*

 � Crimean-Congo hemorrhagic fever (CCHF)
 � Ebola virus disease and Marburg virus disease
 � Lassa fever 
 � Middle East respiratory syndrome coronavirus (MERS-CoV) 
 � Severe acute respiratory syndrome (SARS)
 � Nipah and henipaviral diseases
 � Rift Valley fever (RVF)
 � Zika virus disease
 � Disease X

"Diseases that currently have no cure and pose a threat to public health internationally."
Disease X  could emerge as:

 � An accident
 � An act of terror
 � Changing habits and habitats

Ebola Virus
 � Causative agent: Ebola virus (Filoviridae family) comprises 5 distinct species – Zaire, 

Reston, Sudan, Tai and Bundibugyo.
 � Recent epidemic started in Dec 2013 in Guinea and spread to South Africa. A total of 7,192 

cases with 3,286 deaths reported till 28/09/2014.
 � Case fatality rate: Up to 70 %.
 � Incubation period: 2–21 days (Noninfectious during this period) Asymptomatic cases are 

also noninfectious
 � Modes of transmission-

 • Direct contact with blood, organ, body secretion/ fluids of infected animals or 
symptomatic person.

 • Exposure to objects (needles) contaminated with infected secretions.
 • Not transmitted through air, water or food or by sexual transmission

Clinical Presentation
 � Sudden onset of fever, intense weakness, muscle pain, headache, sore throat, vomiting, 

diarrhea, rash, impaired, kidney and liver functions and in some cases both internal and 
external bleeding.

Treatment
 � No specific treatment or Vaccine is available. Intensive supportive care is recommended to 

reduce mortality. 
 � Infection control measures need to be observed.

 � Disease X could be be sparked 
by a zoonotic disease—and then 
spreads to become an epidemic or 
pandemic in the same way H1N1 
Swine flu virus did in 2009.

 � Zoonotic infections that have 
wreaked havoc in the past 
include HIV, which is believed to 
have jumped from chimpanzees 
to humans through the eating 
of bushmeat and has killed 35 
million people since the early 
1980s. 

 � Ebola is also a zoonosis. As the 
ecosystem and human habitats 
change, there is always the risk of 
disease jumping from animals to 
humans.

 � And same has happened with the 
Nipah virus (NiV) in Kerala, India 
(2018)

Good to Remember96

Ebola virus disease (Ebola 
Hemorrhagic Fever) -1st time 
reported in Zaire and Sudan in 
1976 (Since then it has appeared 
periodically)

Must Remember94
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Nipah Virus
Outbreak in India
On May 19, 2018, three deaths due to Nipah virus infection were reported in Kozhikode 
District, Kerala State, India. The three deaths occurred in a family cluster and a fourth death was 
subsequently reported in a health care worker who was involved in treatment of the family in the 
local hospital.
 Laboratory testing of throat swabs, urine and blood samples collected from four suspected 
patients has been conducted by the National Institute of Virology in Pune; three of the four 
reported deaths were confirmed positive for Nipah virus (NiV) by real-time polymerase chain 
reaction (RT-PCR) and IgM Elisa for NiV.
 The field investigation team found bats living in the abandoned water well on the premises 
of a new house where the family had plans to move after renovation. One bat was caught and sent 
to the National Institute of Virology, Pune for laboratory testing.
 In the current outbreak, acute respiratory distress syndrome and encephalitis have been 
observed.
 This is the first NiV outbreak reported in Kerala State and third NiV outbreak known to have 
occurred in India, with the most recent outbreak reported in 2007.

NIV Features
Agent factors:

 � Nipah virus infection, also known as Nipah virus encephalitis, was first isolated and described 
in 1999. The name, Nipah, is derived from the village in Malaysia where the person from 
whom the virus was first isolated succumbed to the disease

 � The organism which causes Nipah virus encephalitis is an RNA virus of the family 
Paramyxoviridae, genus Henipavirus, and is closely related to Hendra virus.

Reservoir:
 � Zoonotic disease
 � Large fruit bats (genus Pteropus) (flying foxes) are the natural reservoirs of NiV

Mode of transmission: 
 � Three basic modes have been understood till now:

 • Pig to human
 • Bat to human
 • Human to human

 � Consumption of infected fruits (with bites from bats)
 � NiV is highly contagious among pigs and is spread by infected droplets. Pigs acquire NiV 

and act as an intermediate and possibly amplifying host after contact with infected bats or 
their secretions

 � Human to human transmission can occur among close contacts and family members
 � High risk of transmission of the virus from infected patients to health care workers through 

contact with infected secretions, excretions, blood or tissues.
Incubation period: 5–18 days
Symptoms

 � Infection with Nipah virus is associated with encephalitis. 
 � 3–14 days of fever and headache, followed by drowsiness, disorientation and mental 

confusion. These signs and symptoms can progress to coma within 24–48 hours. Some 
patients have a respiratory illness during the early part of their infections, and half of the 
patients showing severe neurological signs showed also pulmonary signs.

 � Long-term sequelae following Nipah virus infection have been noted, including persistent 
convulsions and personality changes.

 � Latent infections with subsequent reactivation of Nipah virus and death have also been 
reported months and even years after exposure.

 � High fatality rate—40–75%
Diagnosis

 � Laboratory diagnosis of a patient with a clinical history of NiV can be made during the acute 
and convalescent phases of the disease by using a combination of tests. 

 � Virus isolation attempts and real time polymerase chain reaction (RT-PCR) from throat and 
nasal swabs, cerebrospinal fluid, urine, and blood should be performed in the early stages 
of disease. 

Nipah virus is classified 
internationally as a biosecurity 
level (BSL) 4 agent. BSL 2 facilities 
are sufficient if the virus can be 
first inactivated during specimen 
collection

Must Remember96

 � NiV disease has been known to 
occur in pigs, and hence exposure 
to pigs is to be avoided for 
primary prevention strategies. 

 � NiV in pigs is known to cause 
respiratory and nervous system 
disorders as porcine respiratory 
and encephalitic syndrome (PRES), 
and barking pig syndrome (BPS)

Good to Remember97
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 Image-Based Questions 

1.  The blister pack shown in the figure below is for treatment 
of:

 a. Influenza  b. Kala-Azar
 c. Tuberculosis d. Leprosy 

2. Identify the lesion in the figure below:

 a. Herpes
 b. Chancroid
 c. Yaws
 d. Neurofibromatosis 

3. Identify organism given in the figure below:

 a. Influenza virus b. Rabies virus
 c. HIV virus d. Ebola virus 

4. Identify the organism in the figure below:

 a. HIV virus b. Influenza virus
 c. Rabies virus d. Ebola virus

5. Identify the symbol as shown in the figure below:

 a. RNTCP b. NPCB
 c. NIDDCP d. RBSK

6.  Identify the program depicted by the symbol in the figure 
below:

 a. RNTCP b. NLEP
 c. NVBDCP d. NACP
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 1. b
 2. b
 3. a
 4. d
 5. d
 6. a, b, e
 7. b, c
 8. d
 9. a
 10. b
 11. c
 12. b
 13. c
 14. a
 15. d
 16. b
 17. d
 18. c

 Multiple Choice Questions 

1. Annual case detection rate of leprosy is:
 a. 10.17/10,000 (AIIMS Nov 2017)
 b. 10.17/100,000
 c. 0.64/100,000
 d. 0.64/10,000

2. A patient was sputum negative for TB, but chest X-Ray 
was suggestive for TB. Which is the next step according to 
RNTCP (AIIMS May 2017)

 a. Liquid culture
 b. CB - NAAT
 c. Line probe assay
 d. None of the above

3. Web based program for monitoring TB is: 
 (Recent Question 2018)

 a. Nikshay
 b. Nischay
 c. Nikusth
 d. e-DOTS

4. Kala-Azar is found in all endemic areas except.  
 (Recent Question 2018)

 a. West Bengal 
 b. UP 
 c. Bihar
  d. Assam

5. Period of communicability of measles is: 
 (PGI May 2017)

 a. 3 days before and 10 days after appearance of rashes
 b. 3 weeks after appearance of rashes
 c. 1 week before appearance of rashes
 d. 4 days before and 5 days after appearance of rashes 
 e. Upto 3months after appearance of rashes

6. Which of the following is/are true about Revised National 
Tuberculosis Control Program (RNTCP): (PGI May 2017)

 a. T.B is mandatory to notify
 b. Suspicious TB patients are screened through 2 sputum 

smear examinations
 c. MDR-TB is not included in RNTCP
 d. Case finding is active
 e. Covered the whole country since March 2006

7. Which of the following is true about post exposure 
prophylaxis in rabies: (PGI May 2017)

 a. Category I- Both vaccine and immunoglobulin are given
 b. Immunoglobulin not required if prior full vaccination is 

received 
 c. Local wound cleaning is done in all cases of dog wound
 d. Category I- requires vaccination only
 e. Vaccine is stopped if within 3 days of bite, dog dies

8. Black RTI kit is used in: (Recent Question 2017)
 a. Urogenital infection
 b. Genital ulcer
 c. Scrotum swelling
 d. Inguinal bubo

9. What is the recommended dose for human rabies 
immunoglobulin (Ig) in 4 month old child?

 a. 20 IU/kg b. 30 IU/kg
 c. 40 IU/kg d. 50 IU/kg

10. What is the color of RTI/STI kit number 6? 
 a. Grey b. Yellow
 c. Red d. Black

11. Under RNTCP, rural lab covers how much population in 
plains:

 a. 5000 b. 20,000-30,000
 c. 1 lakh  d. 1 lakh to 5 lakh

12. Incubation period for cholera: (Recent Question 2017)
 a. 1–7 days b. Few hours to 5 days
 c. 2 weeks d. 4 weeks

13. Measles is infective for how many days before the onset of 
rash:

 a. on same b. 1 days
 c. 4 days d. 10 days

14. Portal of entry in measles is: 
 a. Respiratory b. Oral route
 c. Through skin d. Fecal

15. ‘NIKSHAY’ software lunched by Central Government is 
used for tracking of:

 a. High risk newborns
 b. High risk pregnancies 
 c. Malaria 
 d. Tuberculosis

16. A patient was sputum negative for TB, but chest Xray was 
suggestive for TB. Which is the next step according to 
RNTCP:

 a. Liquid culture
 b. CB - NAAT
 c. Line probe assay
 d. None of the above

DISCOVERIES AND CONTRIBUTIONS 

17. Who found the link between cholera and contaminated 
water: (Recent Question 2013)

 a. Louis Pasteur b. Ronald Ross
 c. Edward Jenner d. John Snow

BOOKS AND TITLES

18. Barometer of social welfare: 
 (Recent Question 2015, AIIMS May 1995)

 a. Cholera b. Plague
 c. Tuberculosis d. AIDS

 Most Recent Questions (2017–2018) 
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Approaches to Prevention of Hypertension

Primary Prevention 
Population strategy

 � Reduction of salt intake (Average < 5 g/day)
 � Moderate fat intake
 � Avoidance of a high alcohol intake (Not more than 2 drinks/day (1 oz or 30 mL ethanol) in men and 1 drink/day in women/light weight 

person)
 � Restriction of energy intake appropriate to body needs.
 � Weight reduction: Maintain normal body weight (BMI, 18.5–24.9)
 � Exercise promotion: Regular physical activity (30 min/day on most days of the week)
 � Behavioral changes: Reduction of stress and smoking, modification of personal life-style, yoga and transcendental meditation.
 � Health education: On all risk factors and related health behavior.
 � Self-care or patient participation.
 � High risk strategy: To prevent attainment of levels of BP at which start of treatment would be considered in high risk groups.

Secondary Prevention
 � Early case detection: Screening the population.
 � Treatment to maintain a blood pressure below 140/90, and ideally a BP of 120/80 and attention to other risk factors such as smoking and 

elevated blood cholesterol levels
 � Maintain patient compliance

Fig. 3: JNC 8 hypertension guideline
(The most prevalent form of malnutrition) Reference: James PA, Ortiz E, et al. 2004 evidence-based guideline 

for the management of high blood pressure in adults: (JNCS). JAMA. 2014 Feb 5;311(5):507-20
Card developed by Cole Glenn, Pharm. D, and James L Taylor, Pharm. D 
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