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Evidence for Breast Cancer 
Screening

- Dr. Sharmila Pimple
Email: pimplesharmila@gmail.com

Introduction

Breast cancer is the second most common cancer 
in the world and the most frequent cancer among 
women with an estimated 1.67 million new cancer 
cases diagnosed in 2012.  This represents about 12% 
of all new cancer cases and 25% of all cancers in 
women.1

The burden of breast cancer is increasing in both 
developed and developing countries. The incidence 
rates vary across the world regions, with rates 
ranging from 27 per 100,000 in Middle Africa to 96 in 
Western Europe and Northern America. The lowest 
incidence were in Asia and Africa.1

Since the 2008 estimates, breast cancer incidence 
has increased by more than 20%, while mortality 
has increased by 14%. Breast cancer is also the most 
common cause of cancer death among women and 
the most frequently diagnosed cancer among women 
in 140 of 184 countries worldwide. It now represents 
one in four of all cancers in women.1

Incidence rates remain highest in more developed 
regions, but mortality is relatively much higher in less 
developed countries due to a lack of early detection 
and access to treatment facilities. For example, 
in Western Europe, breast cancer incidence has 
reached more than 90 new cases per 100 000 women 
annually, compared with 30 per 100 000 in eastern 
Africa. In contrast, breast cancer mortality rates in 
these two regions are almost identical, at about 15 
per 100 000, which clearly points to a later diagnosis 
and much poorer survival in eastern Africa. 1

Fig 1: Trends in incidence of female breast cancer in 
selected countries: age-standardized rate (W) per 

100,000

Fig 2: Trends in incidence of Female breast cancer 
in selected countries: Age Standardized rate per 

100,000. GLOBOCAN 2012 (IARC) , Section of Cancer 
Surveillance (17/3/2015)

With industrialization and urban development, 
delayed and reduced fertility, increasing longevity, 
and Westernization of lifestyle, the incidence of 
breast cancer is rising steadily, particularly in younger 
birth cohorts in developing country like India.2,3

Overall incidence in India is lower than that in 
developed countries. The age-standardized breast 



4 The Exponent Group of Journals For Professional Medicine, Volume 3, Number 3, June 2015 - Aug 2015

Exponent Group of Journals - Empowering the common man In Association with Shree Aniruddha Upasana Foundation

cancer incidence rate for India is 26  per 100 000 
women-years versus 96 per 100 000 women-years 
in more developed countries, i.e., North America, 
Europe, Japan, New Zealand, and Australia. However 
India has begun to experience higher rates of breast 
cancer. In India the age standardized incidence 
rate of breast cancer varies between 9 and 32 per 
1,00,000 women. Breast cancer is the leading cancer 
in women among 18 out of the 25 Population Based 
Cancer Registries in the country. Breast cancer in 
urban areas of India is three times higher than in 
rural parts of the country.2

Fig 3: Estimated age-standardized incidence and 
mortality rates: women, INDIA.

In the metropolitan cities, breast cancer is the 
leading cancer diagnosis in women, with rates nearly 
twice as common as cervical cancer. In Bangalore, 
Chennai, Delhi, Mumbai and Kolkata, the age-
adjusted incidence rates are 30.9, 33.0, 31.4, 29.3 
and 20.6 per 100,000.4

There is an urgent need therefore in cancer control 
today for developing effective and affordable 
approaches to the early detection, diagnosis, and 
treatment of breast cancer among women living 
in lower –middle income countries. This can be 
achieved by

1) Creating awareness about breast cancer 
prevention and early detection.

2) Developing the health care infrastructure 
for Screening, Diagnosis and augmentation of 
treatment facilities for   breast cancers

3) Increasing the accessibility of women to early 
detection, diagnosis and treatment services. 

Breast Cancer Awareness

Raising general public awareness on the breast cancer 
problem and the mechanisms to control as well as 
advocating for appropriate policies and programmes 
are key strategies of population-based breast cancer 
control. Awareness about signs and symptoms for 
early diagnosis will help facilitate early diagnosis and 
early treatment with better prognosis and treatment 
outcomes.

Breast cancer Prevention

Control of specific modifiable breast cancer risk 
factors as well as effective integration of  prevention 
of non-communicable diseases which promotes 
healthy diet, physical activity and control of alcohol 
intake, overweight and obesity, could eventually 
have an impact in reducing the incidence of breast 
cancer in the long term.

Breast Cancer Screening

Although some risk reduction might be achieved 
with prevention, these strategies cannot eliminate 
the majority of breast cancers that develop and 
therefore, early detection in order to improve 
breast cancer outcome and survival remains the 
cornerstone of breast cancer control. 

Breast Cancer Screening

Screening is the systematic application of a screening 
test in a presumably asymptomatic population. It 
aims to identify individuals likely to have the disease 
of interest and to further investigate them to confirm 
or exclude the disease. The aim of cancer screening is 
to prevent cancer deaths and improve quality of life 
by finding cancers early and by effectively treating 
them. A decision to introduce a screening program 
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in public health services depends on the evidence 
that the benefits outweigh the harms of screening, 
disease burden, availability of suitable screening 
test, effective treatment, adequate resources, and 
efficient health services.

The evaluated screening tests for breast cancer 
include 

1. Mammography, 
2. Physical examination of the breasts (Clinical 
Breast Examination: CBE), and 
3. Breast Self Examination (BSE). 

Evidence for Mammography screening

These 3 types of test for Breast cancer screening 
have been evaluated by randomized control trials 
and case-control studies. Only screening with 
mammography has been shown in randomized trials 
to lead to a reduction in breast cancer mortality. The 
2002 IARC review concluded that there was sufficient 
evidence that mammography alone in women age 
50-69 reduced mortality from breast cancer. The 
expert however also concluded that the evidence for 
screening by mammography is limited in women in 
the age group of age 40-49.5

There is evidence from randomized trials that 
screening women aged 50 to 69 years with 
mammography is associated with a 25% reduction in 
breast cancer mortality. However there is a ongoing 
debate in general since there appears to be a narrow 
balance of benefits compared with harms, particularly 
in younger and older women. There is uncertainty 
about the magnitude of the harms – particularly 
overdiagnosis and overtreatment. Mammography 
screening is very complex and resource intensive and 
no research of its effectiveness has been conducted 
in low resource settings.5

Evidence for screening in the age group 50-
65

When evidence-based guidelines for breast-cancer 
screening are developed, the primary consideration 

is whether the benefits outweigh the harms. The 
benefits of screening mammography include breast-
cancer deaths averted and life-years gained by the 
detection of biologically significant cancers before 
they become apparent clinically. The harms of 
screening healthy women include false positive 
tests, radiation exposure from screening and follow-
up imaging, invasive follow-up procedures, and 
overdiagnosis.5

Age 50 is the age chosen to start screening in almost 
all countries outside the US that have instituted 
screening programmes and concurs with the updated 
US Preventive Services Task Force guidelines of 
2009.6

Evidence for screening in the age group of 
40-49

Meta-analyses of randomized trials suggest that a 
15% reduction in the risk of death from breast cancer 
is associated with annual mammography screening 
of women 40 to 49 years of age. However,  1,800 to 
2,000 women in this age bracket need to participate 
in screening to prevent one breast cancer death in 
the age group of 40 to 49 years of age. Also, screening 
of women younger than 50 years leads to more false-
positive results.5

The risk of radiation-induced breast cancer too 
increases with decreasing age, and recent estimates 
suggest that the 15% reduction in breast cancer 
death associated with mammography screening 
of women 40 to 49 could be partly offset by breast 
cancer deaths due to the carcinogenic effects of 
mammography Xrays.7

Hence, a very fine balance exists between the 
screening benefits and harms in 40–49-year-old 
women. The balance of benefits and harms is 
tipped to favor more benefit than harm if screening 
mammography is routinely offered to average-risk 
women starting at 50 years of age.5

However in many developing countries like India 
where, because of their population pyramids, the 
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incidence peaks below the age of 50. Breast cancer is 
relatively more frequent in women age 40-49. Since 
the mean age of incidence of breast cancer in Indian 
women is a decade earlier, therefore, screening 
should be offered to at risk women under 50.5 It is 
essential that these younger women are informed 
about screening benefits and harms (particularly the 
risk of false positives), tailor screening to individual 
risk factors and be supported in making an informed 
decision about whether or not to commence 
screening.8

The 2013 Cochrane Review on Screening for breast 
cancer with mammography concluded that, despite 
their substantial methodological limitations, 
randomized controlled trials showed that screening 
reduced breast cancer mortality, but at the cost of 
substantial harm from overdiagnosis. For every 2000 
women invited for screening throughout 10 years, 
one will avoid dying of breast cancer and 10 healthy 
women, who would not have been diagnosed 
if there had not been screening, will be treated 
unnecessarily. Furthermore, more than 200 women 
will experience important psychological distress 
including anxiety and uncertainty for years because 
of false positive findings. The authors conclude that 
declining rates of breast cancer mortality are mainly 
due to improved treatments and breast cancer 
awareness, and therefore  the authors  are uncertain  
about the benefits of screening today. Overdiagnosis 
has human costs and increases mastectomies and 
deaths. Clinicians and policy makers should consider 
the trade-offs carefully when they decide whether or 
not to attend or support screening programmes.9

Frequency of Mammography screening?

It may be optimal for the majority of women to have 
biennial mammography after the age of 50 years. 
WHO suggests a screening interval of two years. 
(Conditional recommendation based on low quality 
evidence).10,11

Overall, mammography screening program is a 
complex multidisciplinary exercise and involves 
substantial resources and infrastructure, which 

are not within the reach of most LMICs. The fact 
that mammographic screening is not feasible in 
LMICs has prompted the assessment of breast self-
examination (BSE) and clinical breast examination 
(CBE) as alternative screening approaches.12

Evidence for  Clinical Breast Examination 
(CBE)

Research is underway to evaluate CBE as a low-cost 
approach to breast cancer screening that can work 
in less affluent countries. Promising preliminary 
results show that the age-standardized incidence 
rate for advanced-stage breast cancer is lower in the 
screened group compared to the unscreened group 
An improvement in stage at diagnosis following 
CBE was reported in the Trivandrum, Mumbai and 
Philippines trials.12,13,14

Final results from 2 randomized trials of CBE 
screening in India may be valuable for public health 
policy decisions on introducing CBE-based screening 
programs.12,13 A recent study based on long-term 
follow-up of the Canadian breast screening trial 
(CNBSS2) concluded that annual mammography 
in 40- to 59-year-old women did not reduce breast 
cancer mortality beyond that of physical examination 
or usual care.15

Although CBE cannot detect very small tumors, it 
has the potential to improve the stage at diagnosis 
(Downstaging the disease) in contexts where the 
majority of breast cancer cases present at advanced 
stages (stage 3 and 4) of the disease.16

Evidence for Breast self examination (BSE)

There is no evidence on the effect of screening 
through breast self-examination (BSE). However, the 
practice of BSE has been seen to empower women, 
taking responsibility for their own health. Therefore, 
BSE is recommend for raising awareness among 
women at risk rather than as a screening method.5

Breast self examination (BSE) has intuitive appeal 
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since it should result in earlier diagnosis if practiced 
regularly. However, it has proved to be difficult to 
adequately perform it and 2 large randomized trials 
using BSE have yield disappointing results.5

Breast Cancer Screening Recommendations 
for Low resource countries

Since high cost of mammography precludes its use 
in limited resource settings, the question of which 
screening modality should be instituted in India 
given its demographic and economic characteristics 
requires careful consideration.

Policy recommendations on Breast cancer screening  
should be established after a three dimensional 
evaluation of Public Health Problem, Evidence for 
screening, Cost-effectiveness of such programs and 
Access to health care facilities.

Thus although mammography is a valuable screening 
test for detecting early breast cancers, its inability to 
differentiate between progressive and some non-
progressive early non-palpable breast cancers leading 
to overdiagnosis (estimates vary from 10% to 30%) 
and overtreatment and the estimation of benefits 
and harms (mental stress, biopsies, surgery, and 
side effects of chemotherapy and hormone therapy 
associated with overtreatment) have received much 
attention in recent years.9,11,17

The WHO position paper on mammography 
screening recommends the approaches given below 
for countries with limited resource settings with 
weak health systems.10

Women aged 50−69 years

There is no direct evidence that mammography 
screening programmes are effective in limited 
resource settings with weak or relatively strong 
health systems. However, in many such settings 
breast cancer has become an important public 
health problem (with high incidence and mortality 
rates) that justifies an early-detection programme 

being put in place.10

Therefore in limited resource settings with weak 
health systems, where the majority of women with 
breast cancer are diagnosed in late stages and 
mammography screening is not cost-effective and 
feasible, early diagnosis of breast cancer through 
universal access of women with symptomatic lesions 
to prompt and effective diagnosis and treatment 
should be high on the public health agenda.18

Clinical breast examination, a low-cost screening 
method, would be a promising approach for these 
settings and could be implemented when the 
necessary evidence from ongoing studies becomes 
available.10,19

Women aged 40−49 years

In limited resource settings with weak or relatively 
strong health systems, WHO recommends against 
the implementation of population-based screening 
programmes for women aged 40−49 years. (Strong 
recommendation based on moderate quality 
evidence)10

Case for Breast cancer screening by CBE in 
India.

In the context of a largest developing country like 
India with the lower  but rapidly rising incidence rate 
of breast cancer, limited access to health care, fewer 
early detection, diagnostic and treatment  facilities, 
and with currently advanced-stage distribution of 
disease, CBE  by trained Primary Care Health workers  
through existing Primary Health Care delivery system 
which  has reasonably good penetration of its services 
may prove to be  an optimal screening strategy for 
a population based screening program, provided 
accessibility to diagnosis and treatment facilities is 
also improved at an  affordable cost to the patient.

Studies have evaluated the most cost-effective 
screening strategies for India, where  the authors 
compared the CBE to mammography in terms of its 
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cost-effectiveness using micro--simulation models 
and reported that a single CBE at age 50 had a 
cost-effectiveness ratio of Int.$793 per life saved 
with a 2% reduction in breast cancer mortality. The 
cost-effectiveness increased to Int.$1341 per life 
gained for every 2 years a CBE was conducted, and 
Int.$1135 per life gained for every 5 years a CBE 
was conducted, for women aged 40-60 years. CBE 
performed annually from ages 40 to 60 was predicted 
to be nearly as efficacious as biennial mammography 
screening for reducing breast cancer mortality while 
incurring only half the net costs.20

Overall, there is also an urgent need to address the 
value of increasing breast cancer awareness and in 
improving accessibility for early clinical diagnosis 
and prompt treatment in health services to support 
appropriate breast cancer control policies in LMICs.10
Many low- and middle-income countries now also 
face a double burden of breast and cervical cancer 
which represent top cancer killers in women over 
30 years old. These countries therefore need to 
implement combined strategies that address both 
public health problems in an effective and efficient 
way.
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Pre-probiotics and Children

- Dr. Harshali Lokhande
Email: harshaleevl@rcfltd.com

Abstract

The normal human digestive tract contains about 
400 types of good and bad bacteria that reduce the 
growth of harmful bacteria and promote a healthy 
digestive system. Maintaining the correct balance 
between the “good” bacteria and the “bad” bacteria 
is necessary for optimal health. Poor food choices, 
emotional stress, lack of sleep, antibiotic overuse, 
other drugs, and environmental influences can all 
shift the balance in favor of the bad bacteria and 
upset that balance. Probiotics are supplements or 
enhanced foods that contain living microorganisms 
that change the bacterial balance in the human body. 
Experiments into the benefits of probiotic therapies 
suggest a range of potentially beneficial medicinal 
uses for probiotics. Recent research on the molecular 
biology and genomics of Lactobacillus has focused on 
the interaction with the immune system, anti-cancer 
potential, and potential as a biotherapeutic agent in 
cases of antibiotic-associated diarrhea, travellers’ 
diarrhoea, pediatric diarrhoea, inflammatory bowel 
disease and irritable bowel syndrome. 

Introduction

Probiotics are live microbes that can be formulated 
into many different types of products, including foods, 
drugs and dietary supplements. The root of the word 
probiotic comes from the Greek word pro, meaning 
“promoting” and biotic, meaning “life.” The Food and 
Agriculture Organization of the United Nations (FAO) 
defines probiotics as “live microorganisms, which, 
when administered in adequate amounts, confer a 
health benefit on the host.”1

Prebiotics are dietary substances (mostly consisting 
of non-starch polysaccharides and oligosaccharides 
poorly digested by human enzymes) that nurture 
a selected group of microorganisms living in the 
gut. The prebiotic concept is based on the selective 
stimulation of the host’s own beneficial microbiota, 
the prebiotic being the substrate that is (selectively) 
fermented, stimulating the growth and activity of 
the particular micro-organism or group of micro-
organisms of interest and thus leading to the desired 
health effect. Commonly known prebiotics are:
• Oligofructose
• Inulin
• Galacto-oligosaccharides.
• Lactulose.
• Breast milk oligosaccharides.

Synbiotics are appropriate combinations prebiotics 
and probiotics. A synbiotic product exerts both a 
probiotic and prebiotic effect. In this case, the effects 
of the two components should be synergistic. The 
probiotic may be stimulated to grow in the gut by 
fermenting the prebiotic and/or the prebiotic may 
support a more favorable gut environment in which 
the probiotic may better compete.

History

Probiotics have received renewed attention recently 
from product manufacturers, research studies and 
consumers. The history of probiotics can be traced 
back to the first use of cheese and fermented 
products that were well known to the Greeks and 
Romans who recommended their consumption.3 The 
fermentation of dairy foods represents one of the 
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oldest techniques for food preservation.4 Gismondo 
MR, Drago L, Lombardi A (1999).

The original modern hypothesis of the positive role 
played by certain bacteria was first introduced by 
Russian scientist and Nobel laureate Élie Metchnikoff, 
who in 1907 suggested that it would be possible to 
modify the gut flora and to replace harmful microbes 
with useful microbes.5The term “probiotics” was 
first introduced in 1953 by Werner Kollath to 
describe organic and inorganic food supplements 
applied to restore health to patients suffering from 
malnutrition. Contrasting antibiotics, probiotics were 
defined as microbially derived factors that stimulate 
the growth of other microorganisms. In 1989, Roy 
Fuller suggested a definition of probiotics that has 
been widely used

Gut Bacteria

The human body carries about 100 trillion 
microorganisms in its intestines, a number ten times 
greater than the total number of human cells in the 
body.6,7,8,9,10 The metabolic activities performed by 
these bacteria resemble those of an organ, leading 
some to liken gut bacteria to a “forgotten” organ.11 

The gut microbiota is typically dominated by over 400 
bacterial species and specifically by members of the 
phyla Bacteroidetes and Firmicutes and to a lesser 
extent Actinobacteria. Small amounts can be found 
in stomach and small intestines, but the majority is 
found in the colon.

The human gastrointestinal tract. CFU, colony-
forming units. (Adapted from Sanders, 2007)

Functions of Gut Bacteria

The intestinal microflora aid in digestion, synthesize 
vitamins and nutrients, metabolize some medications, 
support the development and functioning of the gut, 
and enhance the immune system. When the digestive 
tract is healthy, it filters out and eliminates things 
that can damage it, such as harmful bacteria, toxins, 
chemicals, and other waste products. On the flip side, 

it takes in the things that our body needs (nutrients 
from food and water) and absorbs and helps deliver 
them to the cells where they are needed.

It looks like our lifestyle is both the problem and 
the solution. Poor food choices, emotional stress, 
lack of sleep, antibiotic overuse, other drugs, and 
environmental influences can all shift the balance in 
favor of the bad bacteria. Deviations in composition 
or function from the usual microbiota, known as 
dysbiosis, have been observed in certain disease 
states but it is not known whether the change in the 
microbiota causes, or partly causes, the disease state 
or whether the change in microbes is a result of the 
disease itself. Repeated antibiotic use may result in 
permanently disrupted microbiota. Whether or not 
prebiotics and probiotics can hasten or improve the 
correction of the microbiota following an insult is a 
subject of research.

Disease states that have been associated with 
altered GI microbiota (adapted from Sanders, 2011)
• Atopy (allergy) and asthma
• Coeliac disease
• Colon cancer
• Type I diabetes
• Type II diabetes
• HIV infection
• Inflammatory bowel disease (IBD)
• Irritable bowel syndrome (IBS)
• GI infections
• Antibiotic-associated diarrhea (AAD)
• Necrotizing enterocolitis
• Obesity
• Rheumatoid arthritis

Gut Bacteria in newborns and children: Prior to 
birth, micro-organisms are absent from the GI tract 
but quickly colonize it during and after birth. Exactly 
which microbiota develops is dependent on factors 
such as the method of delivery and the environment 
in which birth takes place, the mother’s microbiota 
and the manner of feeding. Bifidobacteria dominate 
the fecal microbiota of healthy breast-fed infants 
whereas healthy formula-fed infants have a wider 
range of organisms present, including bifidobacteria, 
bacteroidetes, clostridia, enterobacteria and 
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streptococci. Studies show that human milk feeding 
promotes the beneficial microbe population in the gut 
and crosstalk between these bacteria and the immune 
system of the infant. The microbiome of breast-fed 
infants is significantly enriched in genes associated 
with ‘virulence,’ including resistance to antibiotics 
and toxic compounds.12 Thus breastfeeding is the 
best for infants. At weaning, there are changes in the 
numbers and diversity of the gut microbiota, which 
gradually begins to resemble those of the adult. 
Once the adult microbiota is established, by the age 
of about 2–3 years, it is relatively stable within an 
individual but nevertheless subject to influence 
by diet, disease, use of medication (particularly 
antibiotics) and ageing. 

Types of probiotics

There are several different kinds of probiotics, and 
their health benefits are determined by the job that 
they do in your gut. Probiotics must be identified by 
their genus, species, and strain level. Here is a list of 
probiotics and their possible health benefits

1. Lactobacillus
There are more than 50 species of lactobacilli. They 
are naturally found in the digestive, urinary, and 
genital systems. Foods that are fermented, like 
yogurt, and dietary supplements also contain these 
bacteria. Lactobacillus has been used for treating 
and preventing a wide variety of diseases and 
conditions. Some of the lactobacilli found in foods 
and supplements are Lactobacillus acidophilus, 
L. acidophilus DDS-1, Lactobacillus blugaricus, 
Lactobacillus rhamnosus GG, Lactobacillus 
plantarium, Lactobacillus reuteri, Lactobacillus 
salivarius, Lactobacillus casei, Lactobacillus johnsonii, 
and Lactobacillus gasseri.

2. Bifidobacteria
There are approximately 30 species of bifidobacteria. 
The make up most of the healthy bacteria in the 
colon. They appear in the intestinal tract within days 
of birth, especially in breastfed infants.

Some of the bifidobacteria used as probiotics 

are Bifodbacterium bifidum, Bifodbacterium 
lactis, Bifodbacterium longum, Bifodbacterium 
breve, Bifodbacterium infantis, Bifodbacterium 
thermophilum, and Bifodbacterium pseudolongum. 

3. Saccharomyces boulardii
This is also known as S. boulardii and is the only yeast 
probiotic. Some studies have shown that it is effective 
in preventing and treating diarrhea associated with 
the use of antibiotics and traveler’s diarrhea. It has 
also been reported to prevent the reoccurrence of 
Clostridium difficile, to treat acne, and to reduce side 
effects of treatment for Helicobacter pylori.

4. Streptococcus thermophilus
This produces large quantities of the enzyme lactase, 
making it effective, according to some reports, in the 
prevention of lactose intolerance.

5. Enterococcus faecium
This is normally found in the intestinal tract of 
humans and animals.
E. faecium SF68 
E . faecium M-74

6. Leuconostoc
This has been used extensively in food processing 
throughout human history, and ingestion of 
foods containing live bacteria, dead bacteria, and 
metabolites of these microorganisms has taken place 
for a long time. 

Mechanism of action of probiotics

The probiotic bacteria can exert their beneficial effect 
on the host through various mechanisms which range 
from their ability to antagonize pathogenic bacteria 
by reducing luminal pH, inhibiting bacterial adherence 
and translocation or producing antibacterial 
substances such as bacteriocins and defensins.13 In 
addition, probiotics can influence mucosal cell-cell 
interactions and cellular stability by enhancement of 
intestinal barrier function and exerting their effects 
on numerous cell types involved in innate and 
adaptive immune responses such as epithelial cells, 
dendritic cells, monocytes/macrophages, B cells, T 
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cells, and natural killer (NK) cells13

Metabolomic studies have shown that probiotics can 
modulate the gut microbiome and the metabolism 
of short chain fatty acids, amino acids, bile acids and 
plasma lipoproteins demonstrating the diversity of 
symbiotic co-metabolic connections between the 
gut microbial content and the host14.
       

These Mechanisms include (1) competition for dietary 
ingredients as growth substrates, (2) bioconversion 
of, for example, sugars into fermentation products 
with inhibitory properties, (3) production of growth 
substrates, for example, EPS or vitamins, for other 
bacteria, (4) direct antagonism by bacteriocins, (5) 
competitive exclusion for binding sites, (6) improved 
barrier function, (7) reduction of inflammation, thus 
altering intestinal properties for colonisation and 
persistence within, and (8) stimulation of innate 
immune response (by unknown mechanisms). IEC, 
epithelial cells; DC, dendritic cells; T, T cells. Source: 
O’Toole and Cooney (2008)

Probiotic bacteria can interfere with the growth 
or survival of pathogenic micro-organisms in the 
gut lumen (level 1). Probiotic bacteria can improve 
the mucosal barrier function and mucosal immune 
system (level 2) and, beyond the gut, have an effect 
on the systemic immune system, as well as other cell 
and organ systems such as liver and brain (level 3). 
Source: Rijkers (2010)

Benefits of Probiotics

Immunologic benefits  
• Activate local macrophages to increase antigen 

presentation to B lymphocytes and increase 
secretory immunoglobulin A (IgA) production 
both locally and systemically 

• Modulate cytokine profiles 
• Induce hyporesponsiveness to food antigens

Nonimmunologic benefits 
• Digest food and compete for nutrients with 

pathogens 
• Alter local pH to create an unfavorable local 

environment for pathogens 
• Produce bacteriocins to inhibit pathogens 
• Scavenge superoxide radicals 
• Stimulate epithelial mucin production 
• Enhance intestinal barrier function 
• Compete for adhesion with pathogens 
• Modify pathogen-derived toxins 

Prebiotics 
• Metabolic effects: production of short-chain fatty 

acids, fat metabolism, absorption of ions (Ca, Fe, 
Mg) 

• Enhancing host immunity (IgA production, 
cytokine modulation, etc.) 

Clinical applications of probiotics

Probiotics are under considerable research, as the 
concept holds promise for human health and well-
being, and corresponding commercial opportunities. 
Current insights into the clinical applications for 
various probiotics or prebiotics are summarized 
below:

1. Diarrhea 
a) Treatment of acute diarrhea:15 It has been 
confirmed that different probiotic strains including 
L. reuteri ATCC 55730, L. rhamnosus GG, L. casei 
DN-114 001, and Saccharomyces cerevisiae 
(boulardii) are useful in reducing the severity and 
duration of acute infectious diarrhea in children. 
The oral administration of probiotics shortens the 
duration of acute diarrheal illness in children by 
approximately 1 day.

Several meta-analyses of controlled clinical trials 
have been published that show consistent results 
in systematic reviews, suggesting that probiotics 
are safe and effective. The evidence from studies 
on viral gastroenteritis is more convincing than 
the evidence on bacterial or parasitic infections. 
Mechanisms of action are strain-specific: there is 
evidence for efficacy of some strains of lactobacilli 
(e.g., Lactobacillus casei GG and Lactobacillus 
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reuteri ATCC 55730) and for Saccharomyces 
boulardii. The timing of administration is also of 
importance.

b) Prevention of acute diarrhea16,17: In the 
prevention of adult and childhood diarrhea, there 
is only suggestive evidence that Lactobacillus GG, 
L. casei DN-114 001, and S. boulardii are effective 
in some specific settings

c) Antibiotic-associated diarrhea18,19:In antibiotic-
associated diarrhea, there is strong evidence of 
efficacy for S. boulardii or L. rhamnosus GG in 
adults or children who are receiving antibiotic 
therapy. Recent research has indicated that L. 
casei DN-114 001 is effective in hospitalized adult 
patients for preventing antibiotic-associated 
diarrhea and C. difficile diarrhea.

d) Radiation-induced diarrhea20: 
There is inadequate research evidence to be certain 
that VSL#3 (Lactobacillus casei, L. plantarum, 
L. acidophilus, L. delbrueckii, Bifidobacterium 
longum, B. breve, B. infantis, and Streptococcus 
thermophilus) is effective in the treatment of 
radiation-induced diarrhea.

2. Eradication of Helicobacter pylori21

Several lactobacilli and bifidobacterial strains, as well 
as Bacillus clausii, appear to reduce the side effects of 
antibiotic therapies and improve patient compliance. 
Several strains were effective in decreasing side 
effects, but did not have effects on the eradication 
rate. A recent meta-analysis of 14 randomized trials 
suggests that supplementation of anti–H. pylori 
antibiotic regimens with certain probiotics may also 
be effective in increasing eradication rates and may 
be considered helpful for patients with eradication 
failure. There is currently insufficient evidence to 
support the concept that a probiotic alone, without 
concomitant antibiotic therapy, would be effective. In 
summary, there is literature suggesting that certain 
probiotics may be helpful as adjuvant therapy with 
antibiotics in the eradication of H. pylori infection. 

3. Inflammatory bowel disease (IBD)
a. Pouchitis: There is good evidence for the 

usefulness of probiotics in preventing an initial 
attack of pouchitis , and in preventing further 
relapse of pouchitis after the induction of 
remission with antibiotics. Probiotics can be 
recommended to patients with pouchitis of mild 
activity, or as maintenance therapy for those in 
remission.

b. Ulcerative colitis22: The probiotic E. coli Nissle 
strain may be equivalent to mesalazine in 
maintaining remission of ulcerative colitis. There 
is inadequate research evidence to be certain 
that other probiotic preparations are effective in 
ulcerative colitis.

c. Crohn’s disease23: Studies of probiotics in 
Crohn’s disease have been disappointing, and a 
recent Cochrane systematic review concluded 
that there is no evidence to suggest that probiotics 
are beneficial for maintenance of remission in 
Crohn’s disease. 

4. Irritable bowel syndrome (IBS)24,25 Several studies 
have demonstrated significant therapeutic gains 
with probiotics in comparison with placebo. A 
reduction in abdominal bloating and flatulence as a 
result of probiotic treatments is a consistent finding 
in published studies; some strains may ameliorate 
pain and provide global relief (B. infantis 35624) in 
addition. Lactobacillus reuteri may improve colicky 
symptoms within one week of treatment, as shown in 
a recent trial with 90 breastfed babies with infantile 
colic. In summary, there is literature suggesting 
that certain probiotics may improve the principal 
symptoms in persons with IBS. 

5. Necrotizing enterocolitis26: Clinical trials have 
shown that probiotic supplementation reduces the 
risk of necrotizing enterocolitis in preterm neonates 
of less than 33 weeks’ gestation. A systematic review 
of randomized controlled trials also indicated a 
reduced risk of death in probiotic treated groups. 
In summary, there is strong support for the use of 
certain probiotic strains in preterm infants. 

6. Lactobacillus reuteri accelerates gastric emptying 
and improves regurgitation in infants27. 
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7. A probiotic mixture has positive effects on 
symptoms of constipation in children28

8. Lactose malabsorption
Streptococcus thermophilus and Lactobacillus 
delbrueckii subsp. bulgaricus improve lactose 
digestion and reduce symptoms related to lactose 
intolerance. This was confirmed in a number of 
controlled studies with individuals consuming yogurt 
with live cultures.

9. Immune response
There is suggestive evidence that several probiotic 
strains and the prebiotic oligofructose are useful in 
boosting the immune response. Indirect evidence has 
been obtained in studies aimed at preventing acute 
infectious disease (nosocomial diarrhea in children, 
influenza episodes in winter) and studies that tested 
antibody responses to vaccines. The consumption of 
fermented milk with Lactobacillus casei in lactating 
mothers has a positive effect on the mother and 
offspring’s immunological status.29 

10. Skin and allergies30

The strongest evidence is for the prevention of 
atopic dermatitis when certain probiotics are 
administered to pregnant mothers and newborns up 
to 6 months of age. Lactic acid bacteria as probiotics 
reduce the risk for infantile eczema. Probiotic and 
prebiotic supplementation improves the symptoms 
of children with atopic dermatitis. Probiotics and 
prebiotics significantly prevent eczema and atopic 
eczema in infants. Supplementation of mothers and 
their babies with the probiotic Lactobacillus reuteri 
reduces IgE-associated eczema and may reduce 
respiratory allergic disease later in life31.

Acne may respond favorably to probiotics due to 
their involvement in normalizing the gut-brain-skin 
axis32. 

11. Long term use of probiotics and synbiotics reduce 
the incidence and severity of respiratory diseases 
during the cold season. Probiotic bacteria reduce 
the duration and severity of common cold episodes. 
Lactobacillus rhamnosus GG and Bifidobacterium 
lactis are safe and effective in reducing early otitis 

media and antibiotic use and the risk of respiratory 
infections during the first year of life. Postnatal 
probiotic and prebiotic treatment is safe and 
increases resistance to respiratory infections during 
the first 2 years of life.33

12. Probiotic strains from breast milk are superior to 
antibiotics in the treatment of infectious mastitis. 
Human breast milk contains Lactobacillius strains 
which are effective in the treatment of mastitis 
during lactation.34

13. Probiotics prophylaxis was as effective as 
antibiotic prophylaxis in children with persistent 
primary vesicoureteral reflux.35

14. “Prophylactic probiotics for preterm infants 
reduces mortality.” 36

15. Hepatic encephalopathy
Prebiotics such as lactulose are commonly used for 
the prevention and treatment of this complication 
of cirrhosis. Minimal hepatic encephalopathy 
was reversed in 50% of patients treated with a 
synbiotic preparation (four probiotic strains and four 
fermentable fibers, including inulin and resistant 
starch) for 30 days. 

16. Nonalcoholic fatty liver disease 37:
The usefulness of probiotics as a treatment option has 
not been sufficiently confirmed through randomized 
clinical trials.

17. Prevention of systemic infections
There is insufficient evidence to support the use of 
probiotics and synbiotics in critically ill adult patients 
in intensive-care units. 
1

18. Diabetes: Research in animal models and humans 
has hypothesized whether that administration of 
probiotics may improve the prognosis of Type 1 and 
Type 2 diabetes through modulation of gut microbiota. 
A large body of evidence suggests probiotics reduce 
the inflammatory response and oxidative stress, as 
well as increase the expression of adhesion proteins 
within the intestinal epithelium, reducing intestinal 
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permeability. Such effects increase insulin sensitivity 
and reduce autoimmune response. However, further 
investigations are required to clarify whether the 
administration of probiotics can be efficiently used 
for the prevention and management of diabetes.38

19. Mental Health: Probiotics have shown promising 
results in the management of anxiety and depression 
and there is a need to further explores the potential of 
probiotics as well as prebiotics for the management 
of metabolic disorders such as diabetes and obesity.39

 
20. Cardiovascular disease 
The use of probiotics/prebiotics for preventative 
medicine and decreasing risk of cardiovascular 
disease is still unproven.

21. Colon cancer
The SYNCAN study tested the effect of oligofructose 
plus two probiotic strains in patients at risk of 
developing colonic cancer. The results of the study 
suggest that a synbiotic preparation can decrease 
the expression of biomarkers for colorectal cancer.

The strongest clinical evidence for probiotics is related 
to their use in improving gut health and stimulating 
immune function Although research does suggests 
that the relationship between gut flora and humans 
is a mutualistic relationship,40 there is very little 
evidence to support claims that probiotic dietary 
supplements have any health benefits.41 Improved 
health through gut flora modulation appears to be 
directly related to long term dietary changes.42

Side effects

While some studies have shown many health 
benefits of probiotics, more research still needs to 
be done to be sure that they are safe and effective 
as a supplement and in foods. This is especially true 
for children, pregnant women, elderly people, and 
people with compromised immune systems. For 
people with suppressed immune systems due to 
disease or treatment for a disease (such as cancer 
chemotherapy), taking probiotics may actually 
increase your chances of getting sick. Always speak 

with your doctor before taking any supplement 
under these circumstances. 

Products: dosages and quality

The dose needed for probiotics varies greatly 
depending on the strain and product. Although 
many over-the-counter products deliver in the 
range of 1–10 billion cfu/dose, some products have 
been shown to be efficacious at lower levels, while 
some require substantially more. For example, 
Bifidobacterium infantis was effective in alleviating 
the symptoms of IBS at 100 million cfu/day, whereas 
studies with VSL#3 have used sachets with 300–450 
billion cfu t.i.d. It is not possible to state a general 
dose that is needed for probiotics; the dosage has to 
be based on human studies showing a health benefit.
From a scientific perspective, the suitable description 
of a probiotic product as reflected on the label should 
include: 
• Genus and species identification, with 

nomenclature consistent with current 
scientifically recognized  names 

• Strain designation 
• Viable count of each strain at the end of shelf-life 
• Recommended storage conditions 
• Safety in the conditions of recommended use 
• Recommended dose, which should be based on 

induction of the physiological effect 
• An accurate description of the physiological 

effect, as far as is allowable by law 
• Contact information for post-market surveillance 

Problem with probiotics

Despite the existing scientific consensus, there is no 
legal definition of the term “probiotic.” As there are 
no universally established and/or enforced standards 
for content and label claims on products, the industry 
should maintain integrity in formulating and labeling 
the products so that consumers can have confidence 
in this product category.
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Application of prebiotics in food

Some prebiotics or candidate prebiotics are naturally 
occurring and widely consumed at low levels in the 
normal diet. The commercial prebiotic ingredients 
GOS and fructans are used in infant foods when their 
safety and efficacy has been demonstrated; in some 
countries this may require premarket approval. In 
foods for general consumption, the target level of 
intake of prebiotic ranges from 2 to 20 g per day, 
depending on the ingredient and the desired effect. 
These amounts can be readily incorporated into a 
variety of foods such as cereals, bread, confectionery, 
biscuits, yoghurts, table spreads, sauces and drinks. 
Similarly to the case of probiotics, the health benefits 
of candidate prebiotics need to be demonstrated in 
clinical trials.

Foods containing probiotics

Fermented dairy products have been advertised as 
containing “beneficial cultures.” These cultures are 
what would now be considered probiotics. Other 
foods currently claiming to provide probiotics are 
cereal, juice, frozen yogurt, granola, candy bars, and 
cookies. While they may contain probiotics, there 
is no guarantee that they have them in the amount 
or in the form that is necessary to get the health 
benefits you are looking for. Only the manufacturer 
of the product can tell you if there are any studies to 
support their specific product.

Market overview of probiotics in India

Although presently India represents less than 1 per 
cent of the global probiotic share, it is the most 
potential market for probiotic products because 
of a growing interest in health care and need 
for preventive medicine. Probiotics are available 
both as foods (to improve health) and as drugs (to 
treat a specific medical condition). Drugs that are 
not included in Pharmacopoeia are referred to as 
Proprietary medicines and require to comply with 
the standards as per Schedule V of the Drugs and 
Cosmetics Rules 1945. Probiotics drugs account for 

over 90 per cent of the market in India, followed 
by milk and milk products. Probiotic foods, on the 
other hand, are regulated by a set of food laws that 
aim to regulate general food items as defined by 
the recently established Food Safety and Standards 
Authority of India.43 The Indian Council of Medical 
Research and Department of Biotechnology have 
formulated guidelines for probiotics being marketed 
as foods.44 These guidelines specify the criteria that 
need to be borne when launching a probiotic food in 
the country. These guidelines also specify the labeling 
requirements for probiotic products in India. These 
guidelines may be used as a reference to establish 
the much needed probiotic standards in the country 
by the Food Safety and Standard authority of India.

Conclusion

The Indian probiotic market is driven by emphasis 
on preventive health care, changing demographics 
and emergence of wellness related chains. The key 
challenges include lack of standardization, product 
stability and the need for validating product claims. 
There is an urgent need to examine the legal and 
regulatory issues that would allow probiotic use in 
India and to determine whether the current regulatory 
framework is a good fit for the range of probiotics 
under development or that may be developed and 
become available in the Indian market, in the future. 
Further research, in the form of controlled human 
studies, is needed to determine which probiotics 
and in what dosages is associated with the greatest 
efficacy. Carefully selected and fully tested probiotic 
strains will probably provide alternative options for 
individuals in whom conventional medical therapies 
have failed to promote health and perhaps, in the 
future, serve as a first-line choice of therapy for some 
patients. This targeted translation of science for 
consumer benefit coupled with effective regulations 
will play an important role for paving the path ahead 
for probiotic use in the country.
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Abstract

These Guidelines summarize and evaluate all 
currently available evidence on Acute Myocardial 
Infarction (AMI) with the aim of assisting physicians 
in selecting the best management strategies for 
a typical patient, suffering from AMI, taking into 
account the impact on outcome, as well as the risk/ 
benefit ratio of particular diagnostic or therapeutic 
means. Rapid diagnosis and early risk stratification 
of patients presenting with AMI are important to 
identify patients in whom early interventions can 
improve outcome. 

AMI can be defined from a number of different 
perspectives related to clinical electrocardiographic 
(ECG), biochemical, and pathological characteristics. 
Quantitative assessment of risk is useful for clinical 
decision-making. For patients with the clinical 
presentation of AMI within 12 hours after symptom 
onset, early mechanical (PCI) or pharmacological 
reperfusion should be performed. Platelet activation 
and subsequent aggregation play a dominant role 
in the propagation of arterial thrombosis and 
consequently are the key therapeutic targets in 
the management of AMI. Adjunctive therapy with 
antiplatelet and antithrombotics is essential. A 
recommendation for routine urgent PCI (within 24 
hours) following successful fibrinolysis seems to be 
most practical option. In India, pharmaco-invasive 
therapy is the best option.

The guidelines that will be mentioned in this article 
refer to patients presenting with symptoms of 
ischaemia and persistent ST-segment elevation on 
the ECG (STEMI)*.

Initial Diagnosis and Early Risk 
Stratification

Rapid diagnosis and early risk stratification of 
patients presenting with acute chest pain constitute 
the pillars of success in STEMI management. An 
efficient regional system of care based on pre-
hospital diagnosis, triage and rapid transportation to 
the best available facility holds the key to success of 
treatment and significantly improves outcome. 

Routine prophylactic therapies in the acute 
phase of STEMI

• Aspirin : Loading dose 150-300 mg followed by 
maintenance dose of 75-100 mg

• Clopidogrel : Loading 300-600 mg; maintenance 
dose of 75mg

• Prasugrel : 60 mg loading followed by 10 mg 
maintenance for primary PCI

• Non-selective and selective COX-2 agents  
• I.V. B-blocker 
• Oral B-blocker 
• ACE-inhibitor : oral formulation on first day for 

all patients in whom it is not contraindicated for 
high-risk patients

• Nitrates
• Calcium antagonists
• Magnesium
• Lidocaine
• Glucose-insulin-potassium infusion

Initial Diagnosis of STEMI

Management Guidelines For 
Acute Myocardial Infarction

- Dr. Nikhil Ramdasi
Email: 
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• History of chest pain / discomfort lasting for 10-20 minutes or more (not responding to nitroglycerine)

• ECG: Persistent ST-segment elevation or (presumed) new left bundle-branch block. Repeated ECG 
recordings often needed since ECG can be equivocal in early hours.

• Elevated markers of myocardial necrosis (CK-MB, troponins) can be sometimes helpful in deciding to 
perform coronary angiography (eg. in LBBB) but one should not wait for the results to initiate reperfusion 
therapy

• 2D-echocardiography rules out major myocardial ischaemia by demonstrating absence of wall motion 
abnormalities. Valuable in cases when diagnosis of STEMI is in doubt.

• Older age, higher Killip class, elevated heart rate, lower systolic blood pressure and anterior location of 
the infarct are important factors in risk-stratification of STEMI patients. Other important predictors are 
previous infarction, height, time to treatment, diabetes and smoking status.

First Steps of Care
i.  Pain relief : Intravenous opioids (4 – 8mg morphine) with  additional doses of 2 mg at 5 – 15 minutes 
intervals until pain is relieved. [Class I Level C recommendation].

ii.  Oxygen : 2 – 4 L/min by mask or nasal prongs should be  administered to those who are breathless or 
who have any features of heart failure or shock.

iii.  Tranquilizer : It may be appropriate to administer a tranquilizer in very anxious patients.
Recommendations for initial management of acute STEMI are based on most recent ACC/AHA Guidelines 
for Management of Patients with ST-Elevation Myocardial Infarction1,2,3

Factors to Consider in Deciding Mode of Reperfusion in STEMI

Key Factor Clinical Scenario Favored Therapy
Lysis                 PCI

Time from Symptom
Onset

Very early presentation 
< 1 hour

< or > 3 hours, 
significant transfer 
delay

< or > 3 hours,no 
significant transfer 
delay

  √

  √

                          √
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High-risk Patient Cardiogenic shock

Pulmonary edema

Electrical Instability

TIMI risk score > 5

                        √
                          √
                          √
                          √

Bleeding Risk Contraindications to 
fibrinolytic therapy

Risk of bleeding / 
Intracranial hemorrhage

Time Required for 
Transfer

Early or late 
presentation, significant 
transfer delay

Early or late 
presentation, no
significant transfer 
delay

                        √

                           √

Recommendations by the Task Force on the management of ST-segment elevation acute myocardial 
infarction & European Society of cardiology4 for initial management of acute STEMI are similar.

An angiotensin receptor blocker (ARB) should be administered to STEMI patients who are intolerant of ACEIs 
and who have either clinical or radiological signs of heart failure or LVEF less than 0.40 [IC]. Valsartan and 
candesartan have established efficacy for this recommendation.

Lipid management

A fasting lipid profile (or obtaining one from recent past records for all STEMI patients) should be performed 
within 24 hours of symptom onset and lipid-lowering medication namely statins should be initiated before 
discharge [IA].Treatment goals for LDL-C after STEMI should be < 100 mg/dl [IA] and further reduction to 
< 70 mg/dl appears reasonable [IIa-A]. Dietary advice on discharge should be given to all STEMI patients 
especially emphasizing on < 7% of total calories from saturated fat and < 200 mg/day of cholesterol [IA]. For 
patients with non-HDL-C < 130 mg/dl and who also have HDL-C < 40 mg/dl, special emphasis should be given 
on life-style modification e.g. exercise, weight loss and smoking cessation [IB]. Drugs like niacin or fibrate to 
raise HDL-C in this situation have IIa recommendation (Level of evidence : B) after achieving LDL-C < 100 mg/
dl with statins. However, if triglycerides are ≥ 500 mg/dl, niacin or fibrates should be initiated before LDL-
lowering therapy in order to prevent pancreatitis [IC].

Selection of Reperfusion Strategy

A.  In hospitals with PCI capability: A total of 23 published randomized controlled trials have compared 
primary PCI to fibrinolytic therapy in patients with STEMI. A meta-analysis reported the short and long-
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term outcomes of the 7,739 patients (3,872 
randomized to primary PCI and 3,867 randomized 
to fibrinolytic therapy) enrolled in these trials5 In 
this analysis, primary PCI was superior to fibrinolytic 
therapy in reducing overall short-term death (7% 
vs. 9%, p=0.0002), nonfatal reinfarction (3% vs. 7%, 
p<0.0007), stroke (1.0% vs/ 2.0%, p=0.0004), and the 
combined endpoint of death, nonfatal reinfarction 
and stroke (8% vs. 14%, p<0.0001).

b.  In hospitals without PCI capability: The ACC/
AHA guidelines suggest that four factors are to be 
considered when deciding whether to use fibrinolytic 
therapy or transfer the patient for primary PCI while a 
patient presents to a hospital without PCI capability. 
These are: 

i.  Time from symptom onset
ii.  Clinical risk of STEMI
iii.  Risk of bleeding 
iv.  Time required for transport to a PCI centre

Anticipated prolonged transport delay to a PCI centre 
such that door-to-balloon time minus door-to-needle 
time is > 60 minutes. However, in a recent analysis of 
sixteen randomized trials, Tarantini et al6 concluded 
that acceptable reperfusion delay to prefer primary 
angioplasty over fibrin-specific thrombolytic therapy 
is affected (mainly) by the patient’s mortality risk i.e. 
1 hour does not fit all. The acceptable PPCI-related 
delay (the time that nullifies the advantage of PPCI 
over thrombolytic therapy [TT]) is influenced by the 
baseline risk mortality and by the presentation delay, 
as illustrated by the following equation, obtained by 
the regression analysis

Z = 0.59c- 0.033Y - 0.003W – 1.3

(where Z is the absolute 30-days reduction in 
mortality of PPCI over TT, the mortality risk, the 
PPCI-related delay, and W the presentation delay). 
Widimsky7 wrote in his editorial that  widespread 
use of Tarantini’s equation for individual patients 
would add unnecessary complexity on the pre-
hospital STEMI care in regions where PPCI is readily 
available. However, he observed that the suggested 
calculation may be an ideal solution for sparsely 
populated regions with long transfer distances or for 
regions with suboptimal patient care organization. 

Ready availability of the catheterization laboratory 
in question, skill of the personnel involved (Operator 
experience greater than a total of 75 primary cases 
per year and team experience greater than a total 
of 36 primary PCI cases per year) and vascular 
access difficulties are the other issues that need to 
be considered. Factors to be considered in deciding 
mode of reperfusion in STEMI have been shown in 
Table 2.

Taking into account all the studies and registries, 
ESC Guidelines for STEMI (2008) recommend that 
primary PCI (balloon inflation) should be performed 
within 2 hours after first medical contact (FMC) in all 
cases. However, for patients presenting early with 
a large amount of myocardium at risk, a maximum 
delay of only 90 minutes after FMC seems to be a 
reasonable recommendation.

Special Issues Related to Primary PCI
1.  Duration of thienopyridine therapy: In patients 
receiving a stent either bare-metal stent (BMS) 
or drug-eluting stent (DES) during PCI for ACS, 
clopidogrel 75 mg daily (Level of evidence: B) or 
prasugrel 10 mg daily (Level of evidence: B) should 
be given for at least 12 months. Continuation of 
clopidogrel or prasugrel beyond 15 months may be 
considered in patients undergoing DES placement 
(Level of evidence: C).

2.  DES vs. BMS: Controversy over use of DES vs. 
BMS in primary PCI is an ongoing one with results of 
recent studies showing conflicting results. Late stent 
thrombosis rates are clearly more with use of DES 
in STEMI setting (reaching as high as 2.75%), this is 
counterbalanced to some extent by lower restenosis 
events with use of DES for ON-LABEL indications. 
However, use of DES is still an OFF-LABEL indication.

3.  Non-culprit lesion angioplasty in same sitting 
in multivessel CAD: ACC/AHA/SCAI has laid down 
multi-vessel PCI at the times of primacy PCI as Class 
III indication except in patients with cardiogenic 
shock where the procedure should be supported by 
intra-aortic balloon pump (IABP). However, a recent 
trial suggests that culprit vessel-only angioplasty 
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was associated with higher rate of long-term major 
adverse cardiac event (MACE) compared with 
multivessel treatment8

4.  Left main coronary artery primary angioplasty: 
ACC/AHA has not given any specific recommendation 
as there is no randomized data available; most 
suitably these patients are to be treated as STEMI with 
cardiogenic shock with emergency revascularization 
by PCI or surgery according to availability together 
with mechanical circulatory support supplemented 
with GPIIb/IIIa inhibitors.

Indications for Fibrinolytic Therapy:
1.  In absence of contraindications, fibrinolytic 
therapy should be administered to STEMI patients 
with symptom onset within 12 hours and one of the 
following: 
i.  ST-elevation greater than 0.1 mV in at least two 
contiguous precordial leads or at least two adjacent 
limb leads (IA).

ii.  New or presumably new LBBB (IA)
iii.  12 lead ECG findings consistent with true 
posterior MI (IIac)

2.  In the absence of contraindications, it is reasonable 
to administer fibrinolytic therapy to STEMI patients 
with symptoms beginning within 12 to 24 hours 
who have continuing ischaemic symptoms and 
ST-elevation greater than 0.1 mV in at least two 
contiguous precordial leads or at least two adjacent 
limb leads (IIaB).

Fibrinolytic therapy should not be administered to 
asymptomatic patients with symptoms beginning 
more than 24 hours earlier or to patients with only 
ST-segment depression except if true posterior MI is 
suspected.

Contraindications to Fibrinolysis
Absolute contraindications:
1.  Any prior intracranial haemorrhage (ICH)
2.  Known malignant intracranial neoplasm
3. Known intracranial cerebrovascular lesion 
(aneurysm or arteriovenous malformation)
4.  Ischaemic stroke within 3 months
5.  Known or suspected closed head or facial trauma 

within 3 months
6.  Suspected aortic dissection and 
7.  Active bleeding or known bleeding diathesis

Relative contraindications:
1.  Prior ischaemic stroke beyond 12 months
2.  Major surgery within 3 weeks, recent (2-4 weeks) 
internal bleeding, prolonged or traumatic CPR or 
non-compressible vascular puncture.
3.  Active peptic ulcer is only a relative contraindication 
to fibrinolysis unless there is active bleeding. Patients 
with positive test for occult blood only in stool may 
be considered for fibrinolytic therapy.
4.  Severe uncontrolled hypertension (> 180/110 
mmHg) is a relative contraindication. In view of the 
linear relationship between severity of hypertension 
and ICH, STEMI patients presenting with hypertension 
should be administered beta-blockers, nitroglycerin 
and analgesics promptly to lower blood pressure and 
reduce risk of ICH following fibrinolysis.
5.  Patients on warfarin therapy have higher rates of 
haemorrhage. Higher the INR, higher is the risk of 
haemorrhage.
6.  Pregnancy is a relative contraindication to 
fibrinolysis; however haemorrhagic diabetic 
retinopathy is not a contraindication for fibrinolytic 
therapy.

Occurrence of a change in neurological status after 
reperfusion therapy, particularly within the first 24 
hours after initiation of treatment, is considered to 
be due to ICH until proven otherwise.

Assessment of Reperfusion (Non-invasive):
Relief of symptoms and maintenance or restoration 
of haemodynamic and/or electric stability are 
most obvious features of successful reperfusion 
following fibrinolytic therapy. However, there are 
objective parameters to assess reperfusion following 
fibrinolytic therapy. 

ST-segment resolution: A close association with 
clinical outcomes has been found with ST-segment 
resolution which is a simple surrogate for both 
epicardial and myocardial reperfusion. 
ST-resolution has typically been categorized as either 
present (> 50%) or absent (< 50%) or as a three-way 
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categorization: complete (> 70% resolution), partial 
(30-70% resolution) or none (< 30% resolution). 
Patients who achieve complete ST-resolution (> 
70% resolution) are much more likely to have 
normal TIMI grade 3 flow on angiography following 
fibrinolysis compared to those with either partial or 
no ST-resolution9. 90% of patients with complete 
ST-resolution had a patent infarct related artery 
(IRA) and 70-80% achieved TIMI-3 flow. However, 
conversely some patients with TIMI-3 flow were 
not found to demonstrate complete ST-resolution 
since microvascular and tissue reperfusion (assessed 
by myocardial contrast echo and angiographic 
myocardial blush grading) were not achieved in these 
cases resulting in significant myonecrosis. Thus, 
ultimately ST-resolution is a good marker of tissue 
reperfusion after fibrinolytic therapy. Consequently, 
GISSI-2 trials has clearly shown that patients with > 
50% ST-resolution were at much lower risk of death 
compared to those with < 50% resolution at 30 days 
(3.5 vs. 7.4% HR 0.46, 95% CI 0.37 – 0.4710.

Biomarkers: With successful reperfusion, reflow of 
blood allows faster clearance of necrotic proteins 
and hence CK-MB and troponin levels peak earlier 
and decline faster. Since troponin remains elevated 
longer (even weeks after a large MI) than CK-MB and 
CK-MB returns to normal range within 48-72 hours, 
it is therefore the preferred marker for assessing a 
recurrent infarction.

Non-invasive imaging: Transthoracic 
echocardiography (TTE) may have a role to play in 
evaluation of wall motion abnormalities if history 
and baseline ECG are inconclusive and in the 
initial assessment of infarct size and ventricular 
function. Follow-up echocardiography is reasonable 
only about two or more months later because 
myocardial stunning may yield misleading results 
with echocardiography if done earlier. Both nuclear 
imaging and cardiac magnetic resonance imaging 
(CMR) are quite precise at quantifying the size of the 
infarct but have little role in the acute management 
of STEMI.

Status of Different Thrombolytic Agents:
Streptokinase: Approved for general use

Alteplase: Established standard
Reteplase : Approved for general use
TNK-tPA: Approved for general use and likely to 
replace Alteplase because :
1.  Bolus injection simplifies administration even 
in pre-hospital setting and reduces potential for 
medication errors.
2.  Increased fibrin specificity provided by TNK-tPA 
does confer a significant decrease in major systemic 
bleeding.

Pre-hospital Thrombolysis”
Pre-hospital fibrinolysis is reasonable in settings 
in which physicians or fully trained paramedics are  
present in the ambulance or pre-hospital transport 
times are more than 60 minutes.

Analysis of studies in which > 6000 patients were 
randomized to pre-hospital or in-hospital fibrinolysis 
has shown a significant reduction (17%) in early 
mortality with pre-hospital treatment11. A much 
longer mortality reduction was found in patients 
treated within first 2 hours than in those treated 
later in a meta-analysis of 22 trials12.

This is especially relevant in developing countries like 
India with few tertiary care centres, predominantly 
rural population and where people either have to 
travel long distances to avail of medical facility or 
have to overcome urban traffic congestion. However, 
administration of pre-hospital thrombolysis needs 
tremendous infrastructure and a coordinated 
programme by government or private sector or both.

Requisite for Pre-hospital Thrombolysis

1. Critical care ambulances staffed with physicians 
ideally or paramedics trained to send pre-hospital 
ECG to corresponding hospital’s CCUs using 
telemedicine.

2. Improving public awareness about value of 
time to treatment after onset of chest pain.

3. Emergency dial numbers for hospitals pertaining 
to a locality.
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Rescue PCI:
Emergent PCI performed in a patient with evidence 
of failed reperfusion with fibrinolytic therapy is called 
rescue PCI. Success of rescue PCI in patients with 
moderate to large infarctions has been demonstrated 
in terms of improved LV function and overall clinical 
outcomes by review of early studies.13 More data 
are now available from recent studies like MERLIN14 
and REACT15.

Despite impressive results with successfully 
conducted rescue PCI, prognosis remains poor for 
those in whom rescue PCI is unsuccessful. As per 
ACC/AHA Guidelines (2004), following are the Class 
I indications for rescue PCI:
a.  Cardiogenic shock in patients less than 75 years 
old who are suitable candidates for revascularization 
(Level of Evidence: B).
b.  Severe congestive heart failure &/or pulmonary 
oedema (Killip Class III)(Level of Evidence: B).
c.  Haemodynamically compromising ventricular 
arrhythmias (Level of Evidence: C)

Class IIa indications for rescue PCI include
a.  Cardiogenic shock in patients 75 years of age or 
older 
b.  Patients with haemodynamic or electrical 
instability or persistent ischaemic symptoms
c.  Patients with failed reperfusion and a moderate 
or large myocardium at risk (anterior MI, inferior 
MI with RV involvement or precordial ST-segment 
depression).

Early PCI after Fibrinolytic Therapy

Initial trials of PCI within 24 hours of successful 
fibrinolysis reported increased rates of bleeding, 
recurrent ischaemia, emergency CABG and death16, 
17. With the advent of stents and GPIIb/IIIa inhibitors, 
the scenario has changed considerably and recent 
trials with early PCI after fibrinolytic therapy report 
more favourable results.

The important trials in this regard are CARESS-in-
AMI18, CAPITAL-AMI19, GRACIA20, SIAM-III21, 
WEST22 and the more recent TRANSFER-AMI23.

The average time interval from fibrinolysis to PCI 
in the trials mentioned above has been 2 hours to 
17 hours implying that transfer for PCI need not be 
undertaken on an emergency basis. Such a strategy 
(often referred to as “Pharmaco-invasive strategy) 
emphasizes on very early fibrinolysis (< 2 hours) for 
achieving greater rates of successful reperfusion 
and at the same time allows a transition of care 
that causes less stress both to the patient and to 
ambulance crews.

ESC4has accorded class I (Level of Evidence: A) 
status to PCI after successful lysis within 24-hours of 
fibrinolysis therapy independent from angina and/or 
ischaemia. The ACC/AHA/SCAI Guidelines in its latest 
update (2009)3 has accorded class IIa status to PCI 
in patients who have received fibrinolytic therapy 
and who are at “high risk” (Level of Evidence: B). It 
has accorded class IIb status to PCI after fibrinolytic 
therapy in patients who are not at high risk. (Level of 
Evidence: C). Considerations should be given in both 
groups to initiating a preparatory antithrombotic 
(anti-coagulant plus anti-platelet) regimen before 
and during patient transfer to the catheterization 
laboratory.

Adjunctive Therapy
A.  With Fibrinolytic therapy Class of Recommendation

1. Antiplatelet co-therapy :
• If not already on aspirin oral 150-325 mg 

soluble or chewable / non-enteric coated) or 
i.v. dose of aspirin (250 mg plus)

• Clopidogrel oral loading dose (300 mg) if age 
≤ 75 years

• If age > 75 mg start with maintenance dose of 
Clopidogrel (75 mg)

2. Antithrombin co-therapy with alteplase, 
reteplase and tenecteplase:
• Enoxaparin i.v. bolus followed 15 min later by 

first s.c. dose, if age > 75 years no i.v. bolus and 
start with reduced first s.c. dose. If enoxaparin 
is not available, a weight-adjusted bolus of 
i.v. heparin followed by a weight-adjusted i.v. 
infusion with first aPTT control after 3 hours.

B. With streptokinase:
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An i.v. bolus of fondaparinux followed by an s.c. 
dose 24 hours later orEnoxaparin i.v. bolus followed 
15 minutes later first s.c. dose, if age > 75 years, no 
i.v. bolus and start with reduced first s.c. dose or A 
weight-adjusted dose of i.v. heparin followed by a 
weight-adjusted infusion.

C. With Primary PCI:
Antiplatelet co-therapy:
• Aspirin (oral dose of 150-325 mg or i.v. dose of 

250-500 mg)
• Clopidogrel loading dose (300 mg, preferably 600 

mg)
• Prasugrel (60 mg loading dose) GPIIb/IIIa 

antagonist :Abciximab, Tirofiban, Eptifibatide

Antithrombin therapy
• Heparin 
• Bivalirudin (i.v. bolus of 0.75 mg /Kg followed by 

infusion of 1.75 mg/Kg hour)
• Fondaparinux 
Adjunctive devices:
Thrombus aspiration.

D. Without reperfusion therapy: 
Antiplatelet co-therapy:
If not already on aspirin oral (soluble / chewable / 
non-enteric coated) or i.v. dose of aspirin if oral 
ingestion is not feasible
Oral dose of clopidogrel (75 mg)

Antithrombin co-therapy:
2.5 mg i.v. bolus of fondaparinux followed 24 hours 
later by an s.c. dose

If fondaparinux is not available, enoxaparin i.v. 
bolus followed 15 minutes later by first s.c. dose; 
(1 mg /Kg); if age > 75 years no i.v. bolus and start 
with reduced s.c. dose (0.75 mg/Kg) or i.v. heparin 
followed by a weight-adjusted i.v. infusion with first 
aPTT control after 3 hours.
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Swine Flu

- Dr. Rohit Narvekar
Email: 

Introduction

Swine flu is caused by influenza virus. The influenza virus, an orthomyxovirus, is a single stranded RNA virus. 
It is capable of causing disease in humans, birds and animals.

There are three types of influenza viruses A, B and C. The subtypes of type A influenza virus is determined by 
hemagglutinin and neuraminidase. The influenza type A causes moderate to severe illness in all age groups 
in humans and other animals. Swine flu (H1N1) is subtype of Influena type A. The illness caused by type B is 
usually a milder disease in humans only and primarily affects children. The illness by type C influenza virus is 
rarely reported in humans and it does not cause epidemics.(1)

Electron microscopic image of H1N1 Virus.
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Influenza Virus:
Family Orthomyxoviridae
Genus Influenza Virus
Types (based on Nucleo
Protien and M Capsid 
Protien)

Type A Type B Type C

Sub Types or Sero types 
(based on hemagglutinin
(H) and the 
neuraminidase (N)
17 H and 10 N 
H 1-17 N 1-10

The subtypes based on the 
combination of H and N proteins: 
H1N1, H1N2, H2N2, H3N1, H3N2, 
H3N8, H5N1, H5N2, H5N3, H5N8, 
H5N9, H7N1, H7N2, H7N3, H9N2, 
H10N7
Infect multiple species;Human, Avian, 
Swine, equine

No subtypes

Infect humans

No subtypes 

infect humans & 
pigs

Public Health 
Importance

Causes Pandemics  Spanish Flu [A 
(H1N1)] 1918-19;
Asian Flu [A (H2N2)] 1957-59;
Hongkong Flu [A (H3N2)] 1968-68;
 “Swine Flu”
[A(H1N1)] 2009-10
Causes Epidemics, seasonal Influenza 
outbreaks and sporadic cases.

Causes Epidemics
Seasonal Influenza

Causes mild  
respiratory disease
Does not Cause 
epidemic

Agent:  Presently circulating strains [A (H1N1)2009];   Circulating seasonal influenza A (H3N2) and Influenza 
B.

Reservoir of Infection: Humans

Source of infection: Case or sub-clinical case

Communicability: 3-5 days from clinical onset in adults; Up to 7 days in young children. Peak viral shedding 
occurs on day 1 of symptoms.

Incubation Period: 1-2 days.

Age and sex: All ages ; incidence higher in extremes of ages / both sexes

High Risk: Young children with pre disposing risk factors, old age; pregnant mothers, health workers, co-
morbid conditions (Lung disease, heart disease, liver disease, kidney disease, blood disorders, diabetes); 
Immuno-compromised; long term steroid treatment.

Immunity: No cross-immunity between different sub-types/ strains. Antibodies appear in 7 days after an 
attack; reach maximum. Level in 2 weeks; drops to pre-infection level in 8-12 months. (2)

Seasonality: Temperate zones: epidemics occur in winter

Tropics/ Sub tropics: Epidemics occur in rainy season
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Sporadic cases: Round the year

Disease Transmission:
Airborne: Droplets from infected human beings;

Contact: Direct contact / contact with formites

Clinical features:
Any person with symptoms of  Upper respiratory 
illness may be suffering from swine flu. The patients 
may have fever, cough, sore throat, chills & fatigue, 
diarrhea & vomiting, rhinorrhea,headache, bodyache 
& joint pains. 

Majority of infected individuals will have a mild type 
of illnesses which could be as follows:

1. Sub clinical infection: Almost 30% cases get 
infection but never develop any kind of disease such 
cases are labelled as sub clinical infection.

2. Common cold [Rhino-pharyngitis]: Majority of 
other patients develop a rhino-pharyngitis, a disease 
no different than an ordinary cold caused by any 
other virus. Such cases recover with simple fever and 
cough medications.

3. Tracheo-laryngo-bronchitis: These patients have 
fever, hoarseness of voice and significant cough. 
Some of these patients may have loud croupy 
sound with normal breathing, such case may need 
hospitalization.

4. H1N1Pneumonia: This is the most serious 
complication of H1N1 infection which can culminate 
into death. It’s extremely vital for clinician to detect 
it at earliest as timely treatment even in swine flu 
pneumonia can save the life. Fortunately this is a rare 
and only 3-5 cases out of 100 H1N1 cases develop 
this level of disease.

So, it is only swine flu pneumonia which is dangerous; 
fortunately it occurs in only 5% of cases while other 
swine flu infections are mild which do not pose much 
risk to infected person. 

Young children with pre-disposing risk factors, 

old people, pregnant mothers, health workers, 
individuals with co-morbid conditions (lung disease, 
heart disease, liver disease, kidney disease, blood 
disorders, Diabetes); immuno-compromised, and 
individuals on long term steroid treatment etc are at 
additional risk, they need close observation,

Investigations for confirmation: Is through PCR 
done from swab taken from  nasal & nasopharyngeal 
secretions.

Treatment: Is antiviral drug  Oseltamivir 75mg BD for 
5 days.

Prophylaxis: All close contacts of suspected, probable 
and confirmed cases should be offered prophylaxis 
with oseltamivir. Close contacts include household / 
social contacts, family members, workplace or school 
contacts, fellow travelers & All health care personnel 
coming in contact with suspected, probable or 
confirmed cases.

Dosage for prophylaxis are given as 75mg  OD dose 
for atleast 10 days. Initiate within 48hrs of exposure.
Government of India has recently categorized 
the cases in three different categories, A, B, and 
C depending upon severity and/or underlying 
predisposition.

At first all individuals seeking consultations for flu 
like symptoms should be screened at healthcare 
facilities both Government and private or examined 
by a doctor and these will be categorized as under:

Category- A
Patients with mild fever plus cough / sore throat 
with or without bodyache, headache, diarrhoea and 
vomiting will be categorized as Category-A. They do 
not require Oseltamivir and should be treated for the 
symptoms mentioned above. The patients should be 
monitored for their progress and reassessed at 24 to 
48 hours by the doctor.

No testing of the patient for H1N1 is required.

Patients should confine themselves at home and 
avoid mixing up with public and high risk members 
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in the family.

Category-B
(i) In addition to all the signs and symptoms mentioned under Category-A, if the patient has high grade fever 
and severe sore throat, may require home isolation and Oseltamivir;

(ii) In addition to all the signs and symptoms mentioned under Category-A, individuals having one or more of 
the following high risk conditions shall be treated with Oseltamivir:

Children with mild illness but with predisposing risk factors.
Pregnant women;
Persons aged 65 years or older;
Patients with lung diseases, heart disease, liver disease, kidney disease, blood     disorders, diabetes, 
neurological disorders, cancer and HIV/AIDS;
 Patients on long term cortisone therapy.
No tests for H1N1 is required for Category-B (i) and (ii).

All patients of Category-B (i) and (ii) should confine themselves at home and avoid mixing with public and 
high risk members in the family.

Broad Spectrum antibiotics as per the Guideline for Community-acquired pneumonia (CAP) may be prescribed.

Category-C
In addition to the above signs and symptoms of Category-A and B, if the patient has one or more of the 
following:

Breathlessness, chest pain, drowsiness, fall in blood pressure, sputum mixed with blood, bluish discolouration 
of nails;

Children with influenza like illness who had a severe disease as manifested by the red flag signs (Somnolence, 
high and persistent fever, inability to feed well, convulsions, shortness of breath, difficulty in breathing, etc).

& Worsening of underlying chronic conditions. All these patients mentioned above in Category-C require 
testing, immediate hospitalization and treatment.
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Category A B1 B2 C
Symptoms Mild fever, Cough sore 

throat,with or without 
bodyache headache 
diarrhoea & vomiting

Symptoms of cat A 
+ high grade fever + 
severe sore throat.

Symptoms of cat A + 
high risk group

Sign & symp. Of cat 
A & B + following 
breathlessness,chest 
pain, drowsiness, 
low BP,sputum 
with blood, bluish 
discoloration of 
n a i l s , i r r i t a b l e 
child,worsening of 
underlying chronic 
condition

Action
Testing Not required Not required Not required Immediate testing
Oseltamivir Not required May be given Should be given Should be given 

urgently
Isolation Home Home Home I m m e d i a t e 

Hospitalization

Vaccines Available: 
Most of the current seasonal influenza vaccines include 2 influenza A strains and 1 influenza B strain. Globally, 
trivalent inactivated vaccines (TIV) and live attenuated influenza vaccines (LAIV) are available.

Inactivated Vaccine : The inactivated influenza vaccines are produced from virus growth in embryonated 
hen’s eggs. Most influenza vaccines are split-product vaccines, produced from detergent treated, highly 
purified influenza virus, or surface antigen vaccines containing purified hemagglutinin and neuraminidase.

Dosage & schedule of TIVs:
Age 6-35months 3-8yrs From 9 yrs of age
Dose 0.25 0.5 0.5
No of dose 2 2 1

Safety of TIVs:
Transient local reactions at the injection site occur frequently(>1/100), and  fever, malaise, myalgia, and other 
systemic adverse events may affect persons without previous exposure to the influenza vaccine antigens, 
trivalent influenza vaccines are generally considered safe. During some influenza seasons, TIVs have been 
associated with a slight increase in the risk of Guillain-

Barré syndrome. However, time-series analysis demonstrated no evidence of seasonality and revealed no 
statistically significant increase in hospital admissions because of GBS after the introduction of the universal 
influenza immunization program.(3)

However, the vaccine should preferably be avoided in patients with history of GBS and who are not at high 
risk of severe influenza related complications. The vaccine should be administered with caution in patients 
with history of severe egg allergy only if expected benefits outweigh risks.
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Live attenuated influenza vaccine:

Live attenuated influenza vaccine provides broader 
and higher levels of protection than trivalent 
inactivated vaccines in healthy person as it provides 
Nasal ( local ) as well as systemic immunity.

Dose: 0.25 ml in each nostril (As a nasal spray)

Live attenuated vaccine is not recommended below 2 
years of age, in high-risk individuals and in pregnant 
women. Non-pregnant individuals aged 2–49 years 
may receive either TIV or LAIV according to national 
policy.

Whom to give:
Seasonal influenza vaccine (including the earlier 
monovalent A (H1N1) vaccine) only for the category 
of ‘high-risk person’. This category contains the 
following: Chronic cardiac, pulmonary (excluding 
asthma), hematologic and renal (including nephritic 
syndrome) conditions, chronic liver diseases, 
and diabetes mellitus, congenital or acquired 
immunodeficiency (including HIV infection), children 
on long-term salicylates therapy, laboratory 
personnel and healthcare workers. (4)

Influenza vaccination should aim primarily at 
protecting vulnerable high-risk groups against severe 
influenza-associated disease and death. 

Prioritization of target groups
(1-Highest priority, 4-Lowest priority)
1. Elderly individuals (> 65 years) and nursing-home 
residents (the elderly or disabled)
2. Individuals with chronic medical conditions 
including individuals with HIV/AIDS, and pregnant 
women (especially to protect infants 0–6 months)
3. Other groups: Health care workers including 
professionals, individuals with asthma, and children 
from ages 6 months to 2 years.
4. Children aged 2–5 years and 6–18 years, and 
healthy young adults (4)

When to give : Best time to vaccinate:
- As soon as the new vaccine is released and available 
in the market

 Just before the onset of rainy season. (5)

Which vaccine to give: 
Less than 2 years – TIVs 
More than 2 years either TIVs or LAIV.

Vaccine efficacy:
Influenza vaccination is most effective when 
circulating viruses are well-matched with vaccine 
viruses. Even with appropriate matching, efficacy 
of vaccine may be about 70% to 80%, especially in 
geriatric age group. In case the locally circulating 
virus is different from vaccine virus recommended by 
WHO, it may not be effective at all. Hence, vaccine 
should not give a false sense of security. Considering 
the risk perspective, the preventive modality of 
infection prevention and control practices like 
use of Personal protective equipment’s should be 
strictly adhered to. The available vaccine takes 
about 2-3 weeks for development of immunity. The 
use of chemoprophylaxis during this period may be 
considered. (2)

Important points to remember
Influenza vaccine
Routine vaccination:
Minimum age: 6 months for trivalent inactivated 
influenza vaccine (TIV)

Recommended only for the vaccination of persons 
with certain high-risk conditions.

First time vaccination: 6 months to below 9 years: 
Two doses 1 month apart; 9 years and above: Single 
dose

Annual revaccination with single dose.

Dosage (TIV) : Aged 6–35 months 0.25 ml; 3 years 
and above: 0.5 ml

All the currently available TIVs in the country contain 
the ‘Swine flu’ or ‘A (H1N1)’ antigen; no need to 
vaccinate separately.

Best time to vaccinate:
As soon as the new vaccine is released and available 
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in the market
Just before the onset of rainy season.  (6)
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Hypothyroidism
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We come across the term Hypothyroidism or low/ 
inactive thyroid disease quite often. It is so commonly 
heard of these days that each one of us knows at 
least one person, if not more, amongst our family or 
friends suffering from it and under treatment for the 
same. The thyroid gland and the different disorders 
associated with it can be discussed in a series of 
articles. In this article, we discuss in brief about the 
thyroid gland and its functions, hypothyroidism, its 
signs and symptoms, treatment and care to be taken 
by individuals diagnosed of the disease.

The Thyroid gland

The thyroid gland is located in the front lower part of 
the neck. The gland is H-shaped, like a butterfly and 
consists of two lobes joined together in the middle 
by the isthmus.

Hormones released by the gland travel through 
blood and affect nearly every part of the body, from 
heart and brain, to muscles and skin.

Figure 1: Thyroid gland.

What does the thyroid do?

The thyroid controls how the body’s cells use 
energy from food, a process called metabolism. 
This metabolism affects our body’s temperature, 
heartbeat, and how well we burn calories. If we don’t 
have enough thyroid hormone, our body processes 
slow down. That means our body makes less energy 
and metabolism slows down.1”

The thyroid manufactures certain chemical 
substances (hormones) that are passed into the 
blood stream and act on cells and tissues elsewhere 
in the body. The thyroid makes two hormones. 
One is “thyroxine”, which because it contains four 
atoms of iodine, is also called T4. The other is “Tri-
iodothyronine”, which contains three iodine atoms 
and hence called T3. Both these hormones are 
secreted into the blood stream and carried round 
the body.

What do the thyroid hormones do?

The thyroid hormones control the speed of activity 
of all body cells. Too little of the thyroid hormones 
means that the body cells work too slowly; too much 
causes them to work too fast. These hormones are 
important for proper working of all body cells but 
especially so for certain functions. For example, the 
growth and development, both physical and mental, 
of a baby depend upon the presence of the correct 
amount of the thyroid hormones. We see this in 
the animal world too. Without thyroxine a tadpole 
will not change into a frog, and without thyroxine in 
the correct amount a newborn baby will not grow 
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properly nor will his or her brain develop properly.
Another important function is their role in the 
utilization of the main components of food- sugars, 
proteins and fats. For example: in thyroid deficiency, 
the level of a particular fat, cholesterol, usually 
increases in the blood stream. If this is allowed to 
continue, cholesterol deposits on the inner lining of 
arteries, which then become narrowed.

The manufacture of thyroid hormones and 
the role of IODINE

Thyroxine and triiodothyronine are formed in the 
cells of the thyroid gland. Both hormones contain 
iodine, which is essential for their manufacture. This 
essential element is extracted from the blood stream 
by the specialised thyroid cells.

Normally iodine is provided by the water and food we 
eat, particularly fish. Iodine also comes from the soil 
in which our crops grow. In parts of the world away 
from any water body, the soil is likely to be deficient 
in iodine. In India, the Himalayan belt and other 
hilly areas are typically deficient in iodine. People 
living in these areas may have difficulty in thyroid 
hormone production due to insufficient iodine in 
their diet. Hence public health measures are taken 
to supplement their dietary intake of iodine.

is the secretion of thyroid hormones 
controlled?

The pituitary gland located at the base of the brain 
controls the functioning of all endocrine glands 
including the thyroid. It secretes the Thyroid 
Stimulating Hormone (TSH) that passes through 
the blood stream and activates the thyroid gland to 
produce more thyroxine and to extract more iodine 
from the blood to do so. As a result of this stimulation 
of the thyroid cells, the level of the thyroid hormones 
in the blood stream rises. When this level reaches a 
certain point, the secretion of TSH by the pituitary is 
reduced and thus the thyroid reduces the secretion 
of its hormones. This is what is called a feedback 
mechanism.

Hypothyroidism

This is the medical term for a condition of the thyroid 
gland where it functions below normal, when there 
is inadequate secretion of thyroxine (T4). Under-
activity of thyroid gland may have many different 
causes. Worldwide, the most common is lack of 
dietary iodine2. Deficiency of this essential element 
prevents the thyroid cells from getting enough raw 
material to make sufficient hormones. Hashimoto’s 
disease is the most common cause of hypothyroidism 
in the Western world3. A significant number of 
people develop hypothyroidism 2 or 3 months after 
radio-iodine treatment or surgery for the correction 
of thyroid overactivity.

Other less common causes that may be transient at 
times or remit when the cause is removed include:

1. Anti-thyroid drugs like methimazole or carbimazole, 
if given in large doses over prolonged time period.

2. Temporary underactivity caused by silent 
thyroiditis, which occurs in about 1 in 10 women 
after childbirth. It may also occur transiently after 
viral thyroiditis.

3. Over-the-counter medications, especially those 
for cough, may contain iodides – that may hamper 
thyroid function.

4. Drug interactions. E.g. lithium used for certain 
mental disorders can interfere with thyroid function.

5. Certain foods such as cabbage and other greens 
related to kale (notably in Tasmania), seaweed 
(particularly in Japan) and certain so-called health 
foods contain anti-thyroid compounds.

6. Diseases of the pituitary gland.

Symptoms of Hypothyroidism?

It starts as a graded phenomenon ranging from a 
slight impairment of thyroid function with a rise in 
the TSH level and few/no symptoms, progressing 
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through a greater reduction of thyroid hormones 
with more likelihood of symptoms to complete 
thyroid failure that will makes one feel really ill.

1. First thing one notices is tiredness – which gets 
progressively worse. One feels sluggish.

2. One feel the cold more than those around you.

3. Weight gain.

4. Skin becomes dry and thicker.

5. Hair fall or becomes sparse.

6. Constipation or sluggish bowel movements. 
Feeling of bloatedness.

7. Women may experience heavier periods and 
lasting longer than usual.

8. Voice becomes hoarse.

9. Aches and cramps in the muscles are common.

10. Being mentally disturbed – depressed or 
anxious.

11. Unsteady gait – elderly patients may 
experience falls.

12. “Pins and needles” sensation in the fingers 
and hands at night or on waking in the morning. 
This is due to a nerve at the wrist being trapped 
(carpel tunnel syndrome) – this improves upon 
treatment.

13. Older patients may experience chest pain on 
exercise or unaccustomed work.  

Figure 2: A representation of a patient with thyroid 
deficiency (hypothyroidism). The hypothyroid 

patient is slowed down, physically and mentally 
and is likely to be constipated, as implied in this 

drawing.

In case of mild hypothyroidism, symptoms will be 
more vague. Tiredness for which one can think of no 
physical or emotional reason, lack of ‘go’, intolerance 
to cold, dryness of skin, constipation, and heavy 
periods may all occur.

Signs of hypothyroidism

Depending on the degree of thyroid deficiency and its 
duration, changes in the person may or may not be 
obvious. The doctor may note the following changes:

1. Puffiness of face, eyelids.  
2. Palms are cool and dry.
3. Your movements, speech and thoughts may be 
slowed.
4. Heart rate is likely to be slowed.
5. Sluggish tendon reflexes.

Diagnosis
 
1. Thyroid function tests: mainstay of diagnosis.
In clinically obvious cases, the T4 level is depressed 
below the normal range and TSH is very high. In mild 
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early cases, the T4 level maybe normal and the TSH 
level is only marginally raised.

2. Blood lipids/ serum cholesterol: often raised 
in thyroid deficiency and usually comes down in 
response to adequate treatment.

3. Thyroid antibodies: often positive in auto-immune 
causes of hypothyroidism. The finding of antibodies 
raises the possibility that one may be subject, sooner 
or later, to some other auto-immune disease.

4. A comparison of the patient’s present appearance 
with an earlier photograph maybe helpful in 
suggesting a diagnosis of hypothyroidism. Pictures 
taken before and after replacement therapy 
with thyroxine are often a witness to the striking 
therapeutic response. 

Figure 3: Two patients with hypothyroidism, 
photographs taken before and after treatment. 

Note the striking change in appearance.

Thyroid underactivity in children

In children, the cause usually is imperfect 
development or maldescent of the thyroid gland 
earlier in life or thyroiditis. When the gland has not 
developed properly the amount of thyroid tissue may 
have been adequate initially to sustain normal levels 
of the thyroid hormones, but as the child grows, the 
maldeveloped gland cannot keep pace and thyroid 
deficiency gradually develops.

The most obvious consequence of thyroid 
underactivity at this age is that the child stops growing. 
Other symptoms are less likely and surprisingly the 
child’s performance at school is usually maintained. 
Although failure to grow is the presenting feature, 
the child is often plump and may have pads of fat 
above the collar bones. 

The diagnosis is based on the same tests as are used 
for confirming thyroid underactivity in the adult. 
X-rays will show development of the bones is delayed 
in relation to the child’s chronological age.

Treatment of hypothyroidism

The best treatment for thyroid deficiency is 
replacement therapy with thyroxine. The tablet is 
usually available in strengths of 25mcg, 50mcg and 
100mcg.
The initial dose of thyroxine will depend upon:
1. Age of the patient: Elderly people are usually 
started on a small dose of 25mcg, so as not to upset 
their heart.

2. The duration of time the patient has been thyroid 
deficient.

What one needs to remember while on treatment:
1. Thyroxine does not work fast. A tablet taken for 
example, on a Monday will induce no biologically 
detectable effect in the body until the following 
Friday.
2. Thus one needs to take the tablets once a day 
– preferably at a time when one will not forget – 
perhaps before breakfast.
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3. Do not expect to feel miraculously better overnight. 
The longer one has had thyroid deficiency, the longer 
it will take for the patient to feel really well again – 
sometimes even 6-9months. It takes this length of 
time for the changes in the tissues to be reversed.

Prevention of hypothyroidism with iodized 
salt

Iodine deficiency being the most common cause 
for hypothyroidism, all over the world, preventive 
measures are in place everywhere to fortify salt with 
Iodine. In India, Iodised salt is widely available except 
certain remote areas.

There are no food items that are inherently rich in 
iodine. All foods obtain their iodine content through 
the soil in which they grow. Large-scale iodisation of 
salt in India dates back to the early 1950s when it was 
established that Iodine Deficiency was the causative 
factor for endemic goitre and consuming salt iodised 
with potassium iodate as the most economic and 
easiest means of its prevention and control in a 
population. Since then all commercially available 
salt is iodised and sale of non-iodised salt for human 
consumption is banned in India4. 

The “Smiling sun” logo5 can be found on all iodised 
salt packets as a confirmation of the iodisation 
process by the manufacturer. 

Foods to be avoided by hypothyroid people

Cabbage, cauliflower, broccoli, brussels sprout and 
soya beans2 (soya sauce) should be avoided if one is 
suffering from hypothyroidism. These foods contain 
certain substances that inhibit absorption of Iodine 
and are called as goitrogens since they induce a 
goitre-like state. But this does not mean that one 
needs to remain away from these foods life-long. 
They need to be avoided absolutely till the blood 
tests for thyroid are normal and until 6 months 
thereafter. Later these foods can be consumed but 
in moderation i.e. sometimes but not regularly.

Thus, if a patient of hypothyroidism understands his 
illness well and takes regular treatment following a 
healthy lifestyle, he can lead a life completely free of 
any symptoms.
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