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There is an urgency to address the health issues of this growing mass of population as a

separate segment. In advancing years many age-related disabilities begin to appear. Mobility

suffers, hearing gets impaired; there is gradual loss of eye sight and loss of memory. The immunity

declines making elderly persons more vulnerable to infections. Diabetes, heart diseases, cancer,

enlarged prostate, Parkinson’s disease, and Alzheimer’s disease make their appearance. Often there

is fall making them bed-ridden. Hence the aged require special medical attention. At the same time,

we must remember that ‘there are no diseases of the aged, but simply disease among the aged’.

The grey population which accounted for 6.7% of total population in 1991 in India is expected

to increase its share to more than 10% by year 2021. The size of the elderly population has risen

from 12.1 million in 1901 to approximately 77 million in Census 2001. According to official population

projections, the number of elderly persons will rise to approximately 140 million by 2021. The

southern states are the front runners in population ageing along with Himachal Pradesh,

Maharashtra, Odisha and Punjab. The central and northern states such as Uttar Pradesh, Rajasthan,

Madhya Pradesh, Bihar, Jharkhand, Chhattisgarh and Uttarakhand have much lower proportions

of aged population.

With ageing population there is an increase in number of elderlies with disease burden; they

suffer from impairment in cognition, vision and hearing, and show reduced physiological reserve

becoming susceptible for any minor change in day-to-day life.

There is a great need to focus our attention towards their medical and health needs. The big

number of geriatric populations is increasing day by day; year after year. Goethe has said, ‘no skill

or art is needed to grow old, the trick is to endure it’. The physician has to strive not to put more

wrinkles in their minds than their faces.

The elderly exhibit a decline in functions of various organs and systems, along with alteration

in the anatomical structure. In advancing years many age-related disabilities begin to appear.

Mobility suffers, hearing gets impaired; there is gradual loss of eye sight and loss of memory. The

nerve conduction becomes less rapid and the reflexes become slow. The immunity declines making

elderly persons more vulnerable to infections. The elderly are susceptible to same diseases to
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which middle-aged suffer. Diabetes mellitus, ischaemic heart disease, cerebrovascular disease, cancer,

enlarged prostate, Parkinson’s disease, and Alzheimer’s disease make their appearance. Often there are

falls with fractures making them disabled and bed-ridden. The care of elderly has become complex. They

have ‘to live’ rather than ‘die from’ chronic disorders of advancing age.  This has necessitated for care

by a comprehensive multidisciplinary approach.

In the background of this, there is an urgent to strengthen the teaching and training of Geriatric

Medicine.  The number of health care providers with specialized training in geriatrics is not commensurate

with the growing population of elderly persons. In a study by Bardach and Rowles, it was found the

older patients have unique needs and it is not being fulfilled due to shortage of time in packed curricula,

lack of geriatrics-trained educators, absence of financial incentive, and low student demand. They

found they formed the barriers to improving geriatric training.1

Age Friendly University has taken a new-initiatives in Higher Education Institutions (HEIs), to

apply guiding principles to health professions education in healthy gerontology, and to provide specific

geriatrics/gerontology competencies for health professions programs to integrate into the program’s

curriculum. It will give the opportunity to prepare future health professions providers with improved

older adult health care skills that also benefits older adults.2

Health professionals specializing in geriatrics play a very important role in shaping the care of older

adults. Mezey and colleagues have found an interdisciplinary didactic and clinical training milieu would

have the potential to maximize training opportunities for geriatric health care professionals.3

Hitherto the undergraduate curriculum in our country did not have any separate chapters on Geriatrics

and the students were not trained. Now with the revision of the curriculum, Geriatrics has found a place.

The students are trained on General principles of Gerontology, Evaluation of older persons, ageing

brain, cardio-respiratory, musculoskeletal disorders, metabolism, prescribing, management, health

promotion and terminal care.

Since the practitioners had no formal training in Geriatrics, they are finding difficulty in the evaluation

of the conditions commonly encountered in aged population.  The ageing population will suffer from the

diseases encountered in adult life and the degenerative conditions make their appearance in old age.

They need to be trained in the Geriatric issues which will give confidence to treat Geriatric population.

Geriatric Society of India has initiated an on-line training program to sensitize the Medical

Practitioners. This is a 3-months program which covers the disorders encountered in old age and their

management. The updating of their knowledge through these programs will go a long way in improving

the Geriatric training and education.

REFERENCES
1. Bardach SH, Rowles GD Geriatric Education in the Health Professions: Are we making progress? Gerontol 2012: 52(5); 607-618
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Immunomodulators in Geriatrics

SHIKHAR GARG*, A.K. SINGH**

Our immune system is a network of special cells, tissues,

proteins and organs which work in harmony to protect us

from damaging foreign invaders and diseases. If our body

comes in contact with foreign invaders like bacteria, viruses

or parasites then it triggers an immune response against them.

The first work of the immune response is to discriminate

between self and non-self and if it is non-self then it destroy

them. Immunity is of two types, innate or natural and adaptive

or learned. Innate immunity is that with which we are born

with and is the first line of our defense against infections.

Adaptive immunity is that which we learn or acquire

throughout our life after getting exposed to various diseases

or after getting vaccination against them. Adaptive immunity

takes 5-10 days for its proper action and before that innate

immunity fights against invaders. Immunosenescence is the

senescence of the immune system or decline in the immune

system or dysregulation of the immune system with

increasing age.1,2 As actions of the immune system is invisible

hence it is very difficult to quantify them. The clinical

manifestations of declining immune system are progressive

and take decades and may also be mingled with other

manifestation of aging. Biomarkers of immunosenescence

are unreliable which makes monitoring of immunosenescence

and interventions against it very difficult. The overwhelming

decrease in T-cell functions is the hallmark of

immunosenescence.3 Declining immunity in elderly make them

more susceptible to diseases, more prone to infections and

there is also a poor response to treatment with vaccination in

them.4

CHANGES IN IMMUNE SYSTEM WITH
AGEING

Aging is associated with the gradual decrease in lean

body mass combined with gradual increase in fatty tissue at

various parts of the body. Increased fat accumulation in bone

marrow and thymus causes reduction in effective bone marrow

and thymic tissue respectively which further results in

decreased production of B-cells from bone marrow and naive

T-cells from thymus.5,6 Adipose tissue expansion with aging

is also a major source of inflammation in elderly( inflammaging)

which has a marked influence on systemic metabolism and

may results in increased incidence of insulin resistance, type-

2 DM and various cardiovascular disorders in them.7 Innate

immunity declines with aging. In elderly dendritic cells became

less effective and functions of neutrophils also declines eg.

slow response to chemotaxis, phagocytosis, superoxide

generation and alteration in signal transduction and

membrane lipid rafts.8 Aging is also associated with decreased

ability of the peripheral lymphoid cells to undergo clonal

expansion or regeneration which leads to decreased cell

mediated immune response, phagocytic activity and reduced

effectiveness of functions of monocytes and macrophages.

There is reduced thymopoiesis in elderly which results in

reduced number and frequency of naïve T-cells and increased

number and frequency of memory T-cells in them. In the

presence of persistent infectious agents like CMV, expansion

of the memory T-cell pool occurs. It is good for control of

CMV but it fills the immunological space with clones specific

for CMV and reduces the space for naïve T-cells and memory

T-cells against other infectious agents and effectively

reduces T-cell repertoire diversity. So knowing immunological

history (number and frequency of antigens encounter during

life) is very informative and is also a strong determinant of

immunological aging. The immunological aging is the extent

of senescence seeing at the immunological level. This mostly

involve T-cells but B-cells can also be senescent. Reduced

thymopoiesis may occur due to age related thymic involution

or due to fat deposition in thymus or due to both. As naïve

T-cells are the main cells which fight against new infections

hence its reduction strongly correlates with reduced

efficiency of the elderly to fight against infections. Thymic

involution also occurs in stress and in pregnancy but unlike

age related thymic involution, they are completely reversible9

.

Studies have shown that the involuted thymus of most elderly

persons are still able to produce some naïve T-cells though it*Junior Resident, M.L.B. Medical College, Jhansi & **DNB Course Director
& H.O.D. Medicine, S.S.P.G. Divisional District Hospital, Varanasi
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is very less as compared to their younger counterparts.10

Both the production and functions of B-cells decline with

aging which may be responsible for increased susceptibility

to diseases, reduced response to vaccination and increased

cancer incidence in them.11

. 
Number of naïve B-cells are much

less in elderly as compared to their younger counterpart with

increase in antigen experienced memory cells in cell pool of

elderly, some of which may be exhausted B-cells. The overall

antibody affinity in elderly is also reduced due to a general

isotype switching from I
g
G to I

g
M antibodies.11,12

.

Here two questions arise, first if modulation of this

immunosenescence is possible? And second If it is possible

then what are the interventions against it?. The answer is

yes, it is possible. For immunomodulation there are certain

objectives which must be kept in mind. First- antigenic load

reduction both acute and chronic types, second- thymic

restoration and third- modulation of T-cell functions.

Interventions may be preventive i.e. nutrition, exercise etc.

or curative or supportive i.e. therapy for the damage already

occurred.

NUTRITION
The efficiency of immune system declines with nutritional

deficiency. A number of factors may be responsible for

undernutrition in elderly eg. Loss of denture, atrophy of taste

buds, poor absorption from gut, poor diet etc. The nutritional

interventions may be beneficial for prevention or retardation

of progression of immunosenescence and in some cases it

can even reverse the established immunosenescence. The

immune system needs adequate energy, macro and micro

nutrients for its proper functioning. Normally naive T-cells

remain in a quiescent state and after encountering an antigen

they change their metabolism and become an activated T-

cell. This successful activation is followed by an increased

uptake of nutrients, increased mitochondrial oxidative

phosphorylation and the cell metabolism become

predominantly glycolytic and energy demand is increased13.

Prolong fasting has been linked with stem cell regeneration

of older and damaged immune cells. Calorie restriction has

been seen to prolong the life span in experimental animals.

So, calorie restriction without undernutrition is the very

important nutritional intervention in elderly. Macronutrients

like antioxidants, dietary fiber, omega-3 poly unsaturated fatty

acids (PUFAs), micronutrients like vitamin-E (200mg/day),

Zinc (20mg/day), Selenium (100mcg/day), Iron, copper, folic

acid, vitamin B-12, vitamin-C, fish oil (DHA) etc. have proven

immune boosting properties in elderly.14,15,16 Soluble fiber

switches immune system from pro-inflammatory to anti-

inflammatory which helps in faster healing from infections.

Vitamin-E restores depressed Th1 response, down regulates

prostaglandin E2 synthesis, enhances response to influenza

vaccination, reduces oxidative stress and also increases NK

cell activity.17,18 Zinc supplementation leads to normalization

of thymic architecture and functions, enhances T cell and

NK cell activity, increases T lymphocyte proliferation and

also increases neutrophil functions.16,19,20 Selenium also

increases T lymphocyte proliferation in elderly.20 Daily zinc

and selenium supplementation decreased infection rates in

elderly.21 Vitamin C (200mg/day) was effective as an adjunctive

therapy for respiratory tract infections in elderly patients22.

Fish oil rich in DHA enhances B cell activity.

Lipids like conjugated linoleic acid (CLA) and omega-3

Poly-unsaturated fatty acids (PUFAs) have proven anti-

inflammatory properties. CLA increases lymphocyte

proliferation and decreases pro-inflammatory cytokine

secretion and also increases the response to Hepatitis B

vaccination in elderly and has been shown to have

anticarcinogenic, antiatherogenic and antidiabetic

properties.23,24 PUFAs have potent anti-inflammatory effects

when used against autoimmune diseases, osteoporosis and

cognitive decline25. Their most important anti-inflammatory

effect is to reduce the risk and severity of atherosclerosis

induced cardiovascular diseases. As immunosenescence is

also a lwo grade inflammatory state hence the anti-

inflammatory effect of these lipids (CLA and PUFAs) can be

used for prevention or retardation of established

immunosenescence. Lipids also have immunomodulatory

properties. With increasing age membrane lipid rafts of T

cells become less functional. Human high density lipoprotein

(HDL) can extract accumulated cholesterol from membrane

lipid rafts of T cells and increases signal transduction via

TCR.26 Statins reduces LDL cholesterol and correspondingly

increases HDL cholesterol. Futher studies are needed to

establish if this increased HDL could also have similar results

on T cell membrane lipid rafts. For proper nutrition optimal

diet from very beginning and throughout the life is the

fundamental rule.

EXERCISE
Exercise relaxes body and mind, improves heart health,

promotes blood circulation and is a potential mean to modulate

dysregulated immune system with aging. Long term,

moderate intensity aerobic exercises are best suited for

elderly. Exercise have some immunorestorative properties on

the decreased immune response with aging and the main

benefits are on T cell functions, anti-body production and
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macrophage responses with improvement in imbalance

between Th1 and Th2 responses as well as in between naïve

and memory T cell imbalance.27,28,29

Chronic sleep deprivation has negative impact on

immune system by reducing immune response and WBC

circulation where as adequate and deep sleep has positive

impact by strengthening immune system’s memory to

previously encountered pathogens. Sun light energizes

infection fighting T cells. The blue light present in sun ray

makes T cells more faster so that they can reach quickly to

infection site for their action. Chronic stress suppresses the

immune system and its ability to fight against infections.

Hormones: - Many hormones have immunomodulatory

properties. Estrogen modulates innate immune system

especially during stress.30 Insulin directly influences innate

immunity,31 hence insulin resistance with aging can also be

an important contributor of immunosenescence. Thus drugs

like glitazones, which restore insulin sensitivity, may have

immunorestorative effects in elderly.32 Insulin like growth

factor-1(IGF-1) promotes the survival and function of

peripheral T cells and also increases the functions of B cells,

NK cells and macrophages. Dehydroepiandrosterone

(DHEA) increases IL-2 production and NK Cell activity and

decreases IL-6 levels.33, 34 Growth hormone and melatonin

also have some immunoregulatory properties but there effect

on elderly is not well established. Hormone like vitamin,

vitamin D modulates T cell activation.35

ANTIGENIC LOAD DECREASING
INTERVENTIONS

As previously stated bad immunological history or

chronic antigenic load exhausts immunological cell repertoire

and is also an important contributor of immunosenescence,

hence, every effort should be made to either eliminate or

reduce both acute and chronic types of antigenic load from

the body. Tumors present in the body also behaves in the

same way and need same type of treatment.

1.  Vaccination: Vaccination is an important tool to

reduce infections and antigenic load in elderly. It is effective

not only against acute but also against chronic latent

infections. Vaccination against pneumococcal pneumonia,

influenza and tetanus are rewarding in elderly. Some level of

antibody response after vaccination is seen even in

immunocompromised elderly.36 Re-vaccination, as in cases

of tetanus, is also an important way to boost immunity.36 If

we would become able to develop effective vaccine against

chronic infectious agents like CMV, HSV, EBV etc. then

probably we can halt or reduce declining immunity in elderly.

2. Viral load reduction: Viral load reduction by

appropriate anti viral drugs as in HIV is another way to reduce

antigenic load.

3.  Antibiotics: Appropriate antibiotics are effective in

treating bacterial infections and subsequently reducing

antigenic load. Subclinical bacterial infections like UTI must

be treated to reduce antigenic load. Though these subclinical

infections are not causing any problem to the patient but

they are constantly increasing antigenic load which has an

harmful effect on declining immunity in elderly.

THYMIC RESTORATION
Restoration of declining efficiency of thymus with

increasing age is an important way to prevent development

of immunosenescence. There are many possibilities for it.

First is the physical graft of functionally intact thymus to the

older person, but ethical and logistic issues are there with it.

Second is stem cell therapy for thymus. Third is the use of

IL-7. IL-7 is a cytokine having a crucial role in the development

and maintenance of the peripheral T cell pool. IL-7 induces

some degree of thymic rejuvenation in mice.37 Zinc

supplementation normalizes thymic architecture and

functions in zinc deficient persons.

MODULATION OF T CEL FUNCTION
Antiinflammatory agents-As inflammaging is an

important cause of declining immunity in elderly, hence,

antiinflammatory drugs are useful in retarding declining

immunity in them. Here anti TNF alfa, anti IL-1, anti IL-6 and

anti IL-15 monoclonal antibodies are useful. They should be

used with caution in persons having cardiac diseases and

infections. Non steroidal anti inflammatory drugs (NSAIDs)

and statins also have anti inflammatory properties and are

safe even in very old persons and can also prevent

atherosclerosis, dementia, sarcopenia etc. in elderly.38

MODULATING TELOMERE LOSS
Antioxidants are capable of modulating telomere loss

by retarding or preventing erosion of telomeres even after

several cell division cycles.39 Decreasing chronic viral load

by appropriate vaccination is another way to maintain

telomere length.

INJECTION OF AUTOLOGUS T CELL
This is a promising therapy for immunological restoration

in elderly but further researches are needed for its
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confirmation. Here from healthy young person, ideal T cells

for in vitro expansion are obtained and stored in liquid

nitrogen. These T cells can be expanded and transfused in

his latter life when he needs immunocompetent T cells due to

declining immunity.

CONCLUSION
Both innate and adaptive immunity decreases in elderly

which causes increased susceptibility to diseases and

infection and also poor response to treatment with

vaccination. The preventive and promotive interventions for

immunomodulation are well balanced diet, caloric restriction

without under nutrition, antioxidents, soluble fibers, PUFA,

vitamin E, zinc, selenium, vitamin D, vitamin A, vitamin B12,

folic acid, copper, vitamin C etc. Long term moderate aerobic

exercises are also among good preventive and promotive

interventions. Certain hormones like estrogen, insulin, IGF1,

DHEA, melatonin, vitamin D etc. also have immunosupportive

properties. The main objectives and interventions for

immunomodulation are to reduce antigenic load either by

vaccination and cytokine (IL-2, IL-7) therapy or by antiviral

antibiotics, restore thymic output and modulate T cell

functions by antiinflammatory drugs like NSAIDs and statins

and by anti inflammatory monoclonal antibodies. Telomere

loss modulation can be done by antioxidents and vaccination

against chronic diseases. Autologus T cell injection is a

promising therapy.
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Geriatric TB: An Area of  Concern

VK ARORA*, S RAJPAL**

INTRODUCTION
The Government of India’s “National policy on older

persons” defines ELDERLY as a person who is of age 60

years and above.1 The World Health Organization estimates

that 19–43% of the world’s population is infected with M.
tuberculosis and about 18 million new cases and 12 million

deaths from tuberculosis occur each year.2 The 2010 Global

Burden of Disease estimates show that 57% of all tuberculosis

deaths globally occurred among people older than 50, with

more than half of these deaths in those aged 65 and above.3

According to a study ninety-five percent of tuberculosis

cases occur in developing countries, as a result of limitations

in resources that would ensure adequate treatment2,4. To
achieve “TB Elimination by 2025” in India, all age groups
of patients especially the elderly need to be covered
comprehensively under RTNCP for both early diagnosis
and standardized treatment.

EPIDEMIOLOGY AND UNIQUE FEATURES
OF GERIATRIC TB

New smear positive TB case notification in India among

those aged 55 and above showed an increase from the year

2000 to 2012 highlighting the fact that it is an area of

concern5,6. Geriatric population has certain peculiar features

and unique challenges in their diagnosis and treatment.

Symptoms are non specific among the elderly. Very often
there is delayed diagnosis due to lack of symptoms, which
further leads to disease advancement.

According to studies India has 14% of elderly TB

patients. When compared with younger adults, they are more

affected in terms of unfavourable outcomes due to drug

related effects increased co-morbidity and poverty.3,7,8

Increased number of deaths were observed in the late 80’s

among the elderly since they constituted a large group of

patients suffering from active TB9. This may be attributed to

factors like increased life expectancy and better healthcare

facilities over the years. NTI estimated that in 2001 the

proportion of elderly was about 7.4% of the population which

increased to 8.3% in 2011.4,5 According to a study TB case

notification for smear positive patients aged   55 years and

above has shown an increasing trend. Figures increased from

31133 in the year 2000 to 132938 in the year 20126. Hence by
2011 there was an increase in both the proportion as well
as increased TB diagnosis among the elderly.

Another area of concern in the elderly is the presence of

co-morbidities like cardiovascular diseases, diabetes mellitus,

airway obstructive disease, chronic renal failure and chronic

institutionalization2,5. TB disease among the elderly may

progress due to various other  factors like malnutrition,

malignancy, immunosuppressants, alcohol consumption

which can impair the cell-mediated immunity5. These unique
features present in the geriatric population pose a
challenge to both TB diagnosis and treatment.

PATHOGENESIS AND PREDISPOSING
FACTORS

TB pathogenesis is determined by the virulence of

infecting strain as well as the immune response of the host.9,10

With increasing age there is a decline in immunity which can

lead to various communicable diseases in the elderly5.

The immune response in TB may be active, sub-optimal

or minimal:

• Active immune response: Infection is localized and forms

granulomatous tubercles.

• Sub-optimal response: Results in lesions which are

exudative in nature.

• No immune response: Non reactive response leading to

miliary TB is very common among the elderly whereby

there is a high concentration of bacilli.

• Chronic TB: Patients present with prolonged fever

withno other focal signs. In 90% of cases among the
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elderly it has been observed that there is re-activation

of dormant infection foci in the lungs and elsewhere.

Origin of the disease may be attributed to various factors

which may be as follows:

I. Cell mediated immunity: Age related decline in the cell

mediated immunity may reactivate the latent infection

among the elderly.9

II. Use of immunosuppressive drugs such as
corticosteroids may activate the dormant infection.

III. Conditions like diabetes mellitus, Alcohol abuse,
smoking5, malnutrition, etc.may result in breakdown of

active disease.

IV. Other factors like social isolation in old age add to the

risk of delayed diagnosis. Other contributory factors

like physical weakness, immobility, poverty, and health-
seeking behavior hamper the elderly in gaining timely

access to medical care.11 Economic and physical
dependence on their children also played a vital role in

the outcome.

CLINICAL FEATURES
Clinical characteristics can be unusual and may be

confused with age-related illnesses2. Many cases are seen in

adults residing in medical institutions like nursing homes

and hospitals for some other condition.12

TB disease in the elderly may present as:

Pleurisy with effusion:
This is due to the rupture of sub pleural caseous focus

into pleural space. It is a common phenomenon among the

elderly and has an insidious onset. Pleural biopsy is the most

accurate means of diagnosis.9

Post-primary form of pulmonary tuberculosis
(reactivation):

This is the most common form of tuberculosis among

the elderly and usually presents with non-specific complaints.

There is often a delay in diagnosis and the elderly patients

present at an advanced stage of the disease along with other

medical problems. Even after initiating anti tuberculosis

therapy, the mortality is high.

Rajagopalan et al have highlighted that 75% of elderly

TB patients manifest lung involvement2 either in form of

disseminated or miliary tuberculosis followed by tuberculosis

meningitis, skeletal & genitourinary tuberculosis increase in

frequency with advancing age. They may not exhibit the

classic 4 symptom complex (4S). Tuberculosis in this group

may present clinically with changes in functional capacity

(e.g. activities of daily living), chronic fatigue, cognitive

impairment, anorexia, or unexplained low-grade fever13,14.

Nonspecific symptoms and signs that range in severity from

sub acute to chronic and that persist for a period of weeks to

months raise suspicion for Tuberculosis.2 Abnormal

mentation was more common in the elderly. When compared

with younger adults, TB symptoms like fever, night sweats,

weight loss, sputum production and haemoptysis were noted

in a significantly lower proportion in the elderly group.

Radiographic findings were very much similar in both

groups. As per a study older TB patients had more frequent

dyspnea and less frequent active TB findings on CT.15

Another study quoted that16 when compared to 18-59 year

old adult patients, geriatric patients had a higher occurrence

of cough, dyspnoea, chest pain and night sweats. Treatment

success and adverse drug reaction rates were similar in both

the groups. Elderly were less likely to present with

haemoptysis or cavitary lesions and were more likely to

present with complaints of dyspnoea with right lower lobe

infiltrates. Atypical presentation observed in the geriatric

patients was consistent with the results reported in other

studies. Studies from Hong Kong and Jordan emphasize that

these atypical presentation may delay the diagnosis of

pulmonary TB in geriatric patients17,18 but, there were no age-

related differences in the mortality. Some other authors
concluded that elderly were 6 times more likely to die from
TB when compared with younger adults.9,15

The chest radiographs in the elderly patients were less

likely to have upper lobe infiltration.19 Elderly patients had

more extensive disease involving both lungs. Cavitation was

found to be common in the younger adults hence among

PTB patients, culture and smear positivity were seen less

frequently in the elderly (76.2 versus 79.1%, OR 0.84 (95% CI

0.79–0.90), p, 0.001 and 38.5% versus 44.7%, OR 0.78 (95% CI

0.73–0.83), p, 0.001).14

Other medical illnesses and past history of tuberculosis

were much more common in the elderly. Mortality was much

higher among elderly when compared to younger patients

with co-morbidities. In a prospective study,9 the occurrence

of anaemia, hypoalbuminaemia, hypernatremia, hypokalaemia

and deranged liver function tests (LFTs) were found in the

geriatric age group, when compared to younger patients,

signifying that there may be clinically silent extra pulmonary

involvement. According to a study, diabetes triples the risk

for active tuberculosis, so with the rising trend of diabetes,

tuberculosis epidemic will sustain among older people who

are affected by diabetes.3 Older adults are more likely to

develop atypical forms of tuberculosis such as intestinal
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tuberculosis, bone and joint tuberculosis, genitourinary

tuberculosis, TB meningitis or sputum smear-negative

pulmonary involvement. They are harder to diagnose and

treat than conventional pulmonary tuberculosis.3 Another

study stated14 that the proportions of pulmonary TB (PTB),

and the extra pulmonary TB were similar in younger and older

age groups but the EPTB forms differed; as genitourinary
TB was found to be more common among the elderly males,
while extra thoracic lymph node TB was seen less frequently.

Miliary tuberculosis: It has been seen that obvious

symptoms like intermittent high grade fever, early onset of

meningitis, serositis are absent in the elderly. Instead, the

chronic form of progressive, protracted illness with absent

or low grade fever without any symptoms may be present

and are difficult to recognize.20,21 Examination often reveals

anaemia and hepatosplenomegaly thus confusing the picture.

A normal chest x-ray may be compatible with miliary
tuberculosis.

Tuberculous meningitis: Due to dormant foci of

infection in the nervous system; miliary disease it is

commonly seen among the elderly. Expected signs like

headache, vomiting and fever and the meningeal signs are

often absent.14 Clinical features include a change in

personality, altered behaviour, memory loss, urinary

incontinence, social withdrawal or mental confusion. Some

of these symptoms are associated with old age which makes

the diagnosis more difficult or delayed. History of dementia

or obtundation often without fever or nuchal rigidity and a

CSF examination may help in establishing diagnosis. A high

index of suspicion for tuberculous meningitis must be

maintained until the suspicion is disproven. Tuberculous
meningitis is associated with exceedingly high mortality
among elderly persons; neurological sequelae or deficits
are common among survivors.

Genitourinary tuberculosis: Symptoms commonly seen
are dysuria and abnormal frequency. 20% patients are

asymptomatic and their disease is recognized due to an

abnormal urinary sediment. Sterile pyuria may help to

establish the diagnosis.9 The kidney is the major site of

involvement, and as many as 20–30% of patients are

asymptomatic. Genitourinary tuberculosis may involve the

ureters, bladder, prostate, epididymis, and seminal vesicles.

Presenting symptoms may include dysuria, urinary frequency,

flank pain, and hematuria. Diagnosis may be considered in

the presence of abnormal urinary sediment, pyuria without

bacteruria, or hematuria. Significant disease may result in
pelvic or scrotal masses and draining sinuses; systemic
manifestations (fever, anorexia, weight loss) may be absent.

Bone and Joint Tuberculosis: Osteo-articular

tuberculosis is frequently diagnosed among the elderly. The

lesion may be a combination of osteomyelitis and arthritis,

and may occur as a result of reactivation of dormant foci.

Diagnosis is often delayed because symptoms may be

attributed to old age. Fever may be absent in the elderly

patients which further complicates the diagnosis.9,14

Diagnosis may be suspected with unexplained unifocal

inflammation or destruction of bone or joint. To prevent delay

in diagnosis  tuberculosis should be included in the

differential diagnosis of all elderly patients presenting with

nonspecific pleuro-pulmonary symptoms or unexplained

fever, anorexia, weight loss, change in behaviour or

mentation or organ dysfunction. The thoracic and lumbar

spines are commonly involved; cervical disease is unusual.

Paravertebral abscesses, or cold abscesses, are often

associated with spinal infection. Primary symptoms of spinal

tuberculosis include pain over the involved vertebrae;

neurological deficits and sinus tracts may occur with more

advanced disease. Tuberculous arthritis commonly involves

the large, weight-bearing joints; however, in elderly persons,

peripheral joints (i.e. the knees, wrists, ankles and

metatarsophalangeal joints) may be involved. Pain and

swelling of the involved joints and loss of range of motion

can sometimes occur. In the presence of degenerative joint
disease / arthritis, diagnosis of coexisting tuberculous
arthritis can be easily overlooked.

Gastrointestinal tuberculosis: Abdominal tuberculosis

remains under diagnosed in the elderly. Due to the absence

of prominent symptoms and the presence of motility disorders

commonly seen among the elderly, it becomes a challenge to

come to a conclusive diagnosis.

DIAGNOSIS
Factors like diminishing mental cognition and co-

morbidities makes it difficult to come to a conclusive diagnosis

among the elderly. One of the challenge is their inability to

give an exact account of their signs and symptoms. Hence

the most likely reason for failure of recognition of pulmonary

TB is the paucity of respiratory symptoms.9 Most cases of

pulmonary tuberculosis in elderly patients are reactivation

disease; 10%–20% of cases result from primary infection or

reinfection. Although reactivation tuberculosis classically

involves the upper lobes of the lung (apical and posterior

segments), several studies have shown that pulmonary

tuberculous infection in many elderly patients manifests in

either the middle or the lower lung lobes.16 Other findings

include atypical radiological findings like solitary nodules
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mass like densities which make the diagnosis more complex

in view of malignancy as a possible differential diagnosis in

this group. Thus, clinicians must exercise caution when

interpreting radiographic evidence of tuberculosis in older

patients because of the possibility that infection may take

hold in an atypical location in the lung fields.2 Another factor

is their inability to produce sputum. Atypical clinical

manifestations of TB in older persons can result in delayed

diagnosis and initiation of treatment.16 HRCT scan was found
to be superior than chest radiography. On CT, primary

tuberculosis presents in association with lobar pneumonia

combined with enlargement of lymph nodes in the hilum /

mediastinum. Commonly affected sites are the middle lobe,

the lower lobes or the anterior segment of an upper lobe. The

appearance is air space consolidation and is homogeneous,

dense, and well defined. Anatomically it is confined to a

segment or a lobe. Primary tuberculosis  may appear as a

solitary cavitary lesion in about 10% of patients. On CT scans,

the wall of cavity may be thick / thin and smooth / irregular.

An air-fluid level in the cavity is common.

Sputum Examination: Sputum examination for M.
tuberculosis, using both smear and culture, is indicated for

all patients13,14 who have pulmonary symptoms and/or

radiographic changes compatible with tuberculosis. For

suspected pulmonary tuberculosis, it is recommended that 2

sputum specimens; one obtained in the morning and one

spot be used for routine mycobacteriological studies as per

RNTCP guidelines. These specimens should be subjected to
smear examination and then cultured for M. tuberculosis.

Other diagnostic interventions should be considered

for elderly patients who are unable to expectorate sputum.

Use of flexible fiber optic bronchoscopy to obtain bronchial

washings/bronchial biopsy specimens have immense

diagnostic value for both TB as well as malignancy2. In frail
elderly patients, however, the risk of such a procedure should
be carefully weighed against the benefit of potentially
making a diagnosis of tuberculosis.

Molecular diagnostic test or NAAT: Nucleic acid

amplification tests, facilitate rapid detection of M. tuberculosis
in respiratory tract specimens; recommendations for

interpretation and use of the nucleic acid amplification (NAA)

test have been recently updated by the Center for Disease

Control and Prevention.22 As per a CDC report NAA testing

should be performed on all TB suspects having signs/

symptoms of TB. NAAT testing does not replace the need

for AFB smear and culture. All current guidelines and

recommendations for culture-based testing should remain in

effect. Hence a comprehensive diagnostic algorithm must

include other diagnostic tools apart from smear microscopy

(eg. XpertMTB/RIF and MGIT culture) while evaluating the

elderly for TB diagnosis. The rapid diagnostic techniques

are especially useful for elderly population who are at risk of

acquiring MDR TB.

Older adults have a reduced ability to produce sputum3

hence induced sputa or fasting gastric aspirates can be tested.

Histologic examination of tissue biopsy from various

sites, such as the liver, lymph nodes, bone marrow, pleura

and synovium that reveals the characteristic tissue reaction

(caseous necrosis with granuloma formation) is also useful

for diagnosis of tuberculosis disease. The biopsy material
can also be subjected to smear, culture and molecular
diagnostic tests of TB to increase the chances of diagnosis.

Mantoux test tends to give false negative results20,21 in

older patients due to immunological deficits or anergy.

Moreover, the “booster effect” of skin-test reactivity to

antigen increases in prevalence in the elderly population to

negate the associated potential for false-negative results.

Tuberculin sensitivity is known to wane with old age. Factors

like advancing age, malnutrition, may be associated with non-

reactive tuberculin, despite active disease. Available data

suggests that negative tuberculin reaction found in the

elderly is due to failing immune response to tuberculin antigen

and can be restored progressively by repeated

administrations.22 A two stage TB skin testing is
recommended in the elderly initially classified as negative
reactors.16

THERAPEUTIC CHALLENGES
Elderly with tuberculosis present problems not only for

diagnosis but also for treatment. Main issues are poor

compliance with treatment, poor tolerance of drugs and the

presence of underlying or associated diseases. The main

cause of failure of treatment in tuberculosis, whatever the

age, is poor patient compliance, and in the elderly this problem

is accentuated.14,23 Old people especially the very old are

unreliable about taking tablets regularly, at the right time or

in the right dose, particularly if several drugs are to be taken

concurrently. Poor memory, poor eyesight and mental

confusion may be contributory factors. The geriatric age

group often neglect their treatment and also lack the will to

complete the full course of treatment. Hence countries world

over have adopted the supervised intermittent chemotherapy

targeting these patients. Presence of side effects of drugs

further leads to poor compliance. Doses of drugs must be

carefully monitored and regulated in the presence of hepatic

and/or renal failure. A retrospective review quoted that elderly
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people were three times more likely to have reactions to

antituberculous drugs as compared to younger patients.24

A watch must be kept for the side effects of drug treatment
because the old persons, particularly the very old, cannot be

relied upon to recognize the symptoms. Studies including

those from India have definitely shown advancing age as an

important predictor of hepatotoxicity due to INH and

rifampicin.5,17 Rifampicin combined with INH has an additive

hepatotoxic effect. It is recommended that clinical

assessments along with liver function tests should be

performed before administering isoniazid (H), rifampin (R)

and pyrazinamide (Z) in view of hepatic derangement with

TB medication. Advancing age as an important predictor of

hepatotoxicity due to H, R and Z has been well

documented.25,26 Time to time (monthly) laboratory monitoring

of LFT is also recommended.22

Streptomycin should be used cautiously in the elderly.

Ethambutol may cause diminution of visual acuity, central

scotomas and disturbance of red-green vision attributable

to optic neuritis. Visual impairment is common in elderly and

testing of visual acuity along with colour discrimination should

be performed before initiating ethambutol. Elderly patients

have increased risks of suffering from renal toxicity,

ototoxicity, visual acquity, and vestibular disturbances.

Hence, drug interactions must be considered in old people

who are likely to be on treatment for other diseases at the

same time: e.g., INH can reduce the anticonvulsant action of

phenytoin; rifampicin can interfere with the action of digoxin,

tolbutamide and corticosteroids.

In most cases, all that is needed to overcome the

unwanted effects of drug interactions is an adjustment of

dosage.

A study from Korea documented higher drug induced

hepatitis, cutaneous toxicity, neurotoxicity, gastrointestinal

disturbances, arthralgia, and flu-like syndrome in the elderly24.

Many studies suggested that the most common adverse

event was gastrointestinal discomfort which was higher in

the geriatric age group compared to the younger adult

group.3,12,16

Staff working with the elderly needs to be aware of

potential drug adverse effects for prompt intervention and

appropriate management.

Another challenge in the treatment of geriatric TB is the

presentation of TB in insidious manner or so called

cryptogenic TB. As per the 2 case reports, tuberculosis may

manifest in a completely different way. As per a clinical

description from Cairo, seven patients were admitted with

unexplained fever ranging from 1-4 months with non specific

constitutional symptoms with hypochromic/normochromic

anaemia, elevated ESR and a positive tuberculin test.

Investigations revealed no signs of TB. As per the report 5

patients responded within 1 week of initiating treatment. The

study suggested that a high degree of suspicion and a rapid

evaluation is important to avoid complications. Another case

report suggested that tuberculosis should always be

considered as a possible cause of unexplained renal failure

even if the classical pyelographic features of tuberculosis,

i.e. calyceal distortion and calcification, are absent.27,28

Since the evolution of specialized scans in the last 2
decades the challenges posed by cryptogenic TB in geriatric
population has been solved to a great extent. CT has
revolutionized the diagnosis as typical CT findings in
bronchogenic spread of pulmonary tuberculosis like
centrilobular branching linear structure, poorly defined
peribronchiolar nodules 2-3 mm in size, acinar shadows 4-
10 mm in size,29 and even in extra-pulmonary sites come
before any changes can be appreciated on conventional
radiology.

Newer ATT and geriatric population
Bedaquiline belongs to a new class of drugs called

diarylquinolines, and is indicated as part of combination

therapy in adult patients (�18 years) with pulmonary

multidrug-resistant tuberculosis (MDR-TB). Bedaquiline is

the first new drug developed specifically to treat TB in over

40 years. Bedaquiline may be added to a WHO-recommended

regimen in MDR-TB adult patients under the following

conditions

• When an effective treatment regimen containing four

second-line drugs in addition to pyrazinamide, according

to WHO recommendations, cannot be designed;

• Resistance to any fluoroquinolone in addition to

multidrug resistance.

Bedaquiline should be given for a maximum of six months

on top of the WHO recommended combination treatment

regimen. The manufacturer recommends 400 mg daily (4

tablets) for 2 weeks followed by 200 mg 3 times per week for

the remaining 22 weeks. Bedaquiline is available as 100 mg

tablet for oral administration. Its bioavailability is enhanced

in presence of food. It is highly plasma protein bound (>99%)

and shows tri-exponential decline in plasma concentration

with effective half-life of approximately 24-30 hours and

terminal half-life (t1/2, term) of approximately 4-5 months. It

is metabolized by CYP3A4 to N-monodesmethyl metabolite,
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which is 4-6 times less potent than the parent drug. Enzyme
inducers can reduce the efficacy of bedaquiline, whereas
enzyme inhibitors can predispose to its adverse reactions.
The geriatric patients with co-morbidities and especially
the ones on additional prescription medicines may have
fluctuating serum levels of the drug which can result in
treatment failure or higher side effects.

The most common side-effects reported with bedaquiline

therapy are nausea (30%), arthralgia (26%), headache (22%),

hemoptysis (14%), chest pain (9%), anorexia (7%), and rash

(6%). Important cardiovascular adverse effect is QT
prolongation. Concurrent use of other QT-prolonging drugs
causes additive QT prolongation. This is the reason that it
should be used with caution in geriatric population. Other

important adverse effect is elevation of hepatic transaminases,

which is moderate and reversible on discontinuation of

therapy. As of now, the geriatric age group has not been
included in the clinical studies of bedaquiline to determine
whether they respond differently from younger patients 30,31.
WHO strongly recommends the acceleration of phase 3
trials to generate more evidence.

 Delaminid: It is a recent drug developed for TB

treatment and is also the first approved drug in the class of

nitro-dihydro-imidazo-oxazoles for MDR treatment. Delaminid

is used as part of a combination regimen for pulmonary MDR-

TB when an effective treatment regimen cannot be made  due

to resistance/tolerability. Delaminid may be added to a WHO-

recommended regimen in adult patients with pulmonary MDR-

TB under the following conditions:

• Four second-line drugs along with pyrazinamide (Z) as

per WHO recommendations cannot be designed.

• When there is evidence of Fluoroquinolone resistance /

second-line injectable drug in addition to MDR.

• When there is higher risk for poor outcomes eg. drug

intolerance or contraindication, extensive or advanced

disease.32,33

Physician should exercise caution, when delamanid is

used in persons 65 years and older, or in those with diabetes,

hepatic or renal impairment, or alcoholics etc, given that data

on efficacy and safety under such conditions are extremely

limited / unavailable.

CONCLUSION
It is evident that there is an increasing pool of vulnerable

older adults who may develop active tuberculosis by

reactivation of previous ‘‘latent’’ or new tuberculosis

infection. Clinical presentation is usually atypical as

sometimes clinical features are masked by other co-existing
disease. Diagnosis is difficult as tuberculin test is negative

because of age related anergy; radiological features are also

atypical as COPD usually co-exists.  As far as treatment is
concerned, dosage of drugs need to be adjusted as there are
higher chances of side effects due to concomitant therapy,
poor compliance and other challenges peculiar in this age
group. Various factors like social marginalization, reduced

mobility and financial dependency to discourage health care

seeking among the elderly which often delays the diagnosis,

leading to poor outcomes. Death rate of 8% among new smear

positive elderly TB patients has been documented in previous

studies.24 A high index of suspicion for TB in this vulnerable
population at the time of diagnosis is, thus, undoubtedly
justifiable16. Positive factors like family support, financial

assistance, medication collection from time to time and

emotional support hold special significance for successful

treatment completion. Further, there is a possibility of MDR-
TB as a result of reinfection with a drug-resistant strain of
TB which has to be kept in mind of the treating physician.
The drug sensitivity tests should be done at the RNTCP
accredited laboratory. TB in geriatric population is a bigger

problem with regards to its presentation and treatment.

Programme managers should develop appropriate
interventions in consultation with geriatric specialists, for
effective management of TB in this vulnerable population.5
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Insurance Policies In Elderly

SANDEEP P. TAMANE*

INTRODUCTION
Senior Citizen Medical Insurance Policy offers medical

coverage to individuals between the age group of 60- 75

years.

Some of the unique benefits of Senior Citizen Medical

Insurance include Cashless Hospitalization, Pre existing

diseases,  no medical test and day care expense.

According to the new guidelines by IRDA, every health

insurance provider has to offer coverage to individuals upto

65 years of age.  These guidelines help individuals to get

coverage at later stages of their life.  They also allow them to

switch insurers if they are not satisfied with their current

insurance provider.

Main challenge is to choose the right insurance provider

by comparing different plans available in the market.

FEATURES OF SENIOR CITIZEN HEALTH
INSURANCE PLAN

These are-

- People above the age of 60 years get health cover under

Senior Citizen Health Insurance Plans.

- Most of the plans do not require pre Medical screening.

- Offers free- lock in period on the plans.

- Senior Citizens can avail Annual health check ups.

 - They can also avail Cashless have service under this

plan if patient is admitted for more than 24 hours.

This facility includes Medical bills,  doctor fees,  room

charges etc.

- Pre hospitalization and post hospitalization is covered

based on number of days.

- Most plans Cover pre existing conditions.

- Certain medical amenities such as ambulatory services

are also generally covered.

FACTORS TO CONSIDER WHILE
COMPARING MEDICLAIM POLICIES FOR
SENIOR CITIZENS
1. Coverage

2. Co payments

3. Lifetime renewal

4. Waiting periods

5. Pre existing conditions

6. Free- look period

SENIOR CITIZEN HEALTH INSURANCE
EXCLUSIONS

Common exclusions include-

- Pre existing conditions or injuries

- Expenses arising out of self- inflicted acts

- Expenses arising from Drug Abuse

- One or more Medical conditions diagnosed within 30

days of purchasing the policy

- Expenses related to Non- allopathic treatment

- Treatment cost of injuries caused due to an act of foreign

army or a civil war

- A cosmetic surgery

- The cost of Dental treatment or lenses / spectacles,

unless arising  from an accident

- Treatment cost of AIDS

HOW TO CLAIM  MEDICLAIM FOR SENIOR
CITIZENS?

Mediclaim for Senior Citizens allows the policyholders

to file health insurance claim when they are hospitalized or

have to avail emergency medical treatment. These policies

facilitate raising a mediclaim to avail  Cashless treatment at a

network Hospital or for expense reimbursement post

discharge.
*Consultant Physician and Geriatrician, Deenanath Mangeshkar Hospital
and Research Center, Pune, Maharashtra



REVIEW ARTICLE

IJGC | May-August 2020 | Vol  9. No. 2 53

In any case,  the policyholder must inform the insurer

about the same within 24 hours of the hospitalization.

In order to file mediclaim,  online claim forms must be

filled in and submitted along with the medical bills and reports

as supporting documents.

TAX BENEFITS
Senior Citizen are also entitled to avail tax exemption

under section 80D of the Income Tax Act 1961,as a part of the

health insurance policy.

INSURANCE COVER RELATED TO CORONA
VIRUS

We know that the worst affected  by  COVID  19 are the

Senior Citizens and therefore Insurance Cover related to this

is the need of the hour.

Attention should be paid to this.

CONCLUSIONS
Adequate Health Insurance Cover is mandatory for

Senior Citizens.

It is also important to choose a correct Insurance provider

to avail maximum health benefits.

Senior Citizens can also get Income tax exemptions related

to their health insurance policies.



CLINICAL TIP

54 IJGC | May-August 2020 | Vol 9. No. 2

Drugs to be Avoided in Liver Diseases
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