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Epidemiological aspects of Tuberculosis in Nepal

Nam Raj Sharma ! Ian Smith®
In April 1993 the wro declured TB a global emergeney. TB is also an
alarming public health problem in Nepal, This paper reviews the current
epidemiological situation of tuberculosis in Nepal. About 60% of the adult
population have been infected with the tuberculosis bacillus, Every year,
20,000 people develop infectious tuberculosis, and between 13,000 and 18,600
die. One infectious patient ¢an transmit the disease to 10 to 15 people every
year, Like the common cold, and unlike TB is an airborne disease, spread by
relatively casual contact. Only about 10% of patients infected with
tuberculosis progress to active discase, If a person is co-infected with this
increases to nearly 107 per year, Even though HIV is relalively uncommon
at the moment in Nepal, the increasing trend is worrying, and will tead {o an
increase in attributable tuberculosis. At least 5% of newly diagnosed patients
with tuberculosis have resistance to one or more drugs, This proportion is
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also increasing and is a matter of great concern.,
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INFRODUCTION

Tubercalosis 1= an enormous healih

problom worldwide, infecting uver one third of

the world's population, and cansing thres
mithon deaths cach vear? Tn recognition of this
problem, o Apel 1093 the World 1ealth
(Wl that the

tuberculosis - THi sinntion husd became g globil

Organization dectared

crergeney. The nain stratesy {or controlling
TB i the treatment and cure of infortious
(srccar-positive) cises, The most unportant
finctions of an effvetive Nutisnal Tuberculosis
Progvamme are Aherefore passive cuse finding
by sinear nieroscopy to detect infoclious cases,
and treatment with supervised short course
chonmntherapy (commonly known as Directly
Obierved Treatment. Short Course or DOTS) to
enzare that patients pre cured.
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An understanding of the epidemiology of
TH 1z of great importance to the NTP, ag a
tool
requirements, and as a measure of performance

management o delermine resource

to moniter the trend of the disease,

Commonly used epidemiological measures
of the tuberendosis situation are the prevalence
and incidence of infection, the prevalence and
incidence of discaso, and mortalivy 2 More
recently other measure have alse beon utilized,
including the prevalence of HIV in patients with
TH, and the prevalence of inival and acquired

resislance,

Prevalence and incidence of infection
Tubereulosis is an airborne disease, neualiy
transmitted by people with amear-poszitive
pulmoenary T, Acrosols of bacteria are ereated
when a patient coughs, sneezes and breathes,

Centre,
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Tahle I; Tuberculin surveys carried out in Nepal.

Investigator Year Ages surveyed Place Prevalence of | ARI
Infection (%) (%)
Aspin 1947 14-25 Gurkha recruits 23.4 ?
UMN/lwamura 1962 5-19 Terai 72-92 ?
UMN/[wamura 1662 5-19 Hills 22.92 ?
UMN/Iwamura 1962 5-19 Mountains 3542 ?
Das & Giri 1963 5-16 Kathmandu (U) 25-91 ?
Worth and Shah 1965 ¢-14 Terai 7-48 ?
Worth and Shah 1955 0-14 Kathmandu (1) 10-86 ?
Worth and Shah 1965 0-14 Mountains 2-44 ?
Phleps 1965 10-14 Kathmandu (1) 56 ?
Phleps (Gorkha 1966 15-19 Kathmandu (U) 5 ?
recruits)
Phleps (Gorkha 1966 15-19 from hills 46 7
recruits}
Miyamota and Joshi 1966 All apes Bhaktapur (U) 50.9 ?
Skjerven 1973 All ages Rolwaling (M) 43 ?
Benjamin 1974 15 Hills 8 ?
Giri 1976 0-5 Bhaktapur {U) 5-34 7
Girt 1976 0-5 Teral 2-11 ?
Giri 1976 0-5 Mountains 0-5 ?
ITSC/TBCP 1979 6-15 Jajarkot (H) 895 0.88
ITSC/TBCP 1979 3-14 Taplejung (H) 10.4 1.3
JICA/TBCP 1980's ? Pokhara (1) ? 3
INF 1988 Ava9 Surkhet (H) 115 1.22
INF 1989 Av 10.2 Salyan (H) 9.2 0.95
UMN TCSP 1990/93 3-19 South Gorkha (H) 17.5 2.07
4-18 North Gorkha (H) 10.3 1.00
4-18 Mid Gorkha (H} 4.8 0.48
418 Gorkha town (H) 19.9 1.90
NTCHICA 1991 <15 Kathmandu (UJ) 37.0 54
NTC/JICA 1991 ? Patan (1) 41.1 4.7
NTC/JICA 1991 ? Dhading (H) 16.5 2.3
NTC/JICA 1992 ? Chitawan (T) 148 18
NTC/JICA 1992 ? Kabre (H) 20.0 2.18
UMN 1990/92 ? Okhaldhunga (H) ? 0.64
INF 1950/92 4-19 Dang (T} 9.9 0.99
INF 1993 419 Banke (T 13 1.2-2.3
JICA/NTC 1993 3-15 Far West (IL/T) 5.5-27 1.2-2.3
INF 1994 4-19 Bardiya (T} ? 12
NTC 1594 5-14 Dhanusha (T) 26.4 2.80
NTC 1994 5-14 Makwanpur (T) 359 4.36
NTC 1994 514 Nuwakot (FH) 19.3 2.04
NTC 19%4 5-14 Sindhupalchok (H) 15.9 1.61
NTC/JAT 1994 0-18 Morang/Saptari 19.6 244
(T

Source: Five Year Development Plan for the NTP (3)

Key: U = Urban, T = Terai, H = Hills, M = Mountains

The bacteria form droplet nuclei which can then
be inhaled, and lodge in the alveoli. The bacteria
are then phagocytosed by macrophages in the
alveoli, provoking immunological responses.
The most important of these is cell mediated

immunity (CMI), and it is a test of CMI - the
tuberculin test - that is used as the main measure
of transmission of TB. The tuberculin test 8
widely used to estimate the prevalence of
infection in populations, as well as being used as
a diagnostic test.
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The tuberculin test has heen standardized
for epidemiologicai surveys, with ngifielir1es on
{he sampling and testing methods® Several
tuberculin SUTVeYys have heen carried out in
Nepal, going back to 1947, mostly conducted at
a district level. (table I} However, it is only
recently that testing methodologies have
conformed to the recommended criteria, and
random sampling methods have not been used.
It is therefore difficult to interpret and compare
the results of different surveys.

Attempts to collate the results of these different
gurvevs have been made, In 1994, a joint
WHO/BMG review team summarised the
results nationally and by geagraphical region.”
Theyv estimated that 61% of adults aged 15-45
years and 457 of the total pepulation is infected
with TB. Incorporating the average age of the
populations surveved allows an anpual
incidence of infection to be calculated, coem-
monly known as the Annual Risk of Infection
{(ARI). The HMG/WHO review estimated the
overall ARI in Nepal to be 2.1% % This iz similar
to the figure of 2.2% produced by Onozaki in
1992 (table IDF

Tahle I: Surimary annual risk of infection calculated from
tuberculin surveys conducted in Nepal

Source: Region | WHOMAIMG Review Onozaki
(1494) 1992)
Mean Median
Terai 1.84% 1.80% 2.5%:
Hilis 2.03% 1.90% 1.5%
Mountains 7 ? <1%
Urban 4.59% & B0 4%
Population 2107 1.98% 2.2%
adiusteda verage

Sueree.  Naticnal Tuberculosis Programme Review i4)

Nationel Seminzr and Workshop (5

[t is interesting to note that the ARLis much
higher in urban than rural areas, and higher in
the terai than the mountaing, Migration frem the
hills and rural areas to the teral and urhan areas
ix common, and means that large numbers of
people are moving between arcas of low and
high endemicity. Transmission of TB in the
wuountains may be low, but coges still occur
there in seasonal migrants.”

P'revalence and incidence of disease

Based on the results of tuberculin surveys,
it i= possible to estimate the incidence of

tuberculosis.t Using the above estimates of ARI
by geographical region, and a relationship of 1
% ARI eguivalent to an incidence of U cases of
smear-positive TB per 100,000 population,
about 22,500 cases of smear-positive TB will
occur in Nepal in the current year (1995/96).
Murray et al? estimated that in developing
countries with an ARI of 1-2%, there ure 1.22
other (smear-negative and extra-pulmonary)
TB cases for each smear-positive case. 1 this is
correct, we would expect 27,500 cases of other
forms of TB in Nepal this year, and altogether a
total of over 50,000 new cases of TB.

These figures are very crude; the estimates
of ART in Nepal are unreliable, the relationship
between the annual risk of infection and the
incidence of smear-positive TB has a very wide
confidence interval,® and the relaticnship
between smear-positive and other cases of TB 1s
open to debate, Nevertheless, they are the best
estimates we have, and will have to suffice until
a more accurate method for estimating the
incidence of TB is found.

Over 10,000 cazes of new smear-positive
TB are diagnosed and registered for treatment
each vear in the NTP (table III). The sudden
increase in reported cases in 1993/94 was due to
a change in the reporting system, Inadequate
reporting, with incomplete reports from some
districts, and probable double reporting in
others, means that it is difficult to interpret the
trend in reported incidence. Assuming that a
figure of 11,000 is close to the true number of
cases

new smear-positive registered for

treztment in the NTP, then the case detecilion
ralio in Nepal is approximately 50%. Thizs figure
excludes patients who are diagnosed and
treated in the private sector. This number i3
unknown, but probahly large, as a study of
usage of anti-tuberculosis drugs demonstrated

that 705 of rifampicin in Nepal was imported
by the private sector (7. Hamai, personal
communication). However, the widespread
practice of X ray diagnosis in the privaie sector
probably results in significant over-diagnosis
and unnecessary treatment fur many patients.
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Tabte {1k Reported cises of tuberculosis in Nepal.

1’ Tnvestigator Yoear Ages surveyed Place Prevalence of | ARI
Infection (%) ()
Aspin 1847 14-25 Gurkha recruits 23.4 7
UM N/wamuri 1962 5-14% Teral T2-492 ?
Mivamolo and Joshi 1566 All ages Bhaktapur (L) 50.9 7
Skj]m.\-pn 1973 All ages Rolwaling (M) 43 k4
Benjamin 14974 15 Tlilis 8 ?
Giri 1976 -5 Bhaktapur (1) 5-34 ?
Giri 1976 0-h Terai 2-11 ?
Giri 1976 0-5 Mountaing 0-5 7
ITaCMBOP 1979 6-15 Jujarkot (H) 95 (1.88
TrseTBery 1479 314 Taplejung (H) 104 1.3
4-18 Mid Gorkha (2 4.8 0.48
4-15 Gorkha town (1) 19.9 1.90
NTCATOA 1991 <15 Kuthmandu (11} 37.0 nd
NTCACA 1991 7 Patan (1} 411 1.7
NTOMTCA 1991 ? Dhading (11} 16.5 2.3
NTCIICA 1642 v Chitawan (T) 14.6 1.8
NTC 1994 5-14 Makwanpur (1) 3509 4.46
NTC 1463 5-14 Nuwakot (H) 19.3 2.04
NTO 1691 5-14 Sindhupalchok (33} 158 1.61
N AT 1904 0-18 Maorang/Saptari 196 2.44
% )

One methad for confirming the validity of

{hese estimates of incidence is to conduct
prevalence surveys In the absence of treatment
faeilitios, the prevalence of TI is approsimalely
double the ineidenee. ! The most well known
gurvey in Nepal was conducted in
in 1976/77.10 1u thig heuse Lo

B2 ASY persons were contacted, of

prevalenece
Syungia district
hotlse SUrvey,
which 104 were smear-positive, giving a
prevalence of 108 per 100,000, An additional 33
cases were dragnosed during the period of the
study by passive Case finding, giving an overall
I)t‘{‘\'-ilh‘n(it‘ of 261 per 100,000, Halving these
(ioures gives al eatimated incidence of 94 to 130
plcr 104,000, This corvesponds guile well to the
prosent eatimated incidence of 110 per 106,000
hased on the ARL

Mortality

In the pre-chicmotherapy era, T was @
|jor Cose of death throughout the world. It is
“-“}pmg {0 assume that with the widespread

availability of effective drugs, the number of
deaths should be low, yet each year three million
people wortdwide still dic from TB,1 making it
the single largest cause of death due to an
infectious agent !

Reporting systenis of caunse of death are
often inadequate, and Nepal 18 10 exceplion.
One of the few routine hospital based reporting
that
maintained by the United Mission to Nepal,

systems includes cause of death is
from the four hospitals it supports. Data from
this source is shown in table 1V, which
represents a liny propartion of the actual
number of patients dying Irom TH in Nepal, The
trend in deaths from TB in UMN hospitals
appears Lo be downward. This may be due to
the

intraduction of SCC in several Linspitals, Tat

improved case management  with
may also be due to a reduction in the number of
TH patients seen at the hospitals, as coverage of

the NTT has increased in recent years.
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Table [V Deaths from T in UMN hospitals,

Year Deaths from TB
1990491 94
1991/92 654
1092/43 51
19937941 19
1994795 18

Source: Health Serviees Qffioe, United Mission to Nepal,

With grossly incomplete recording of cause
of death, mortality from TB cun ouly be
estilnated based on assumptions arising from
observations in other parts of the world, These
mortality assumptions are: 60°% in untreated
gputum positive cases; H0% in partially treated
sputuin positive cases; 40% in untreated other
TB cases, and 3077 in partially treated other TH
cages 12 Assuming 20,600 new cases of
sputum pesitive TB and 25,000 cases of other
of TH
diagno=cd,

»ach year, that 407

a0% o on to

forms arise are

and complete
ireatment, then 15,395 people die [rom T each
vear in Nepal, Increasing case finding to 70%
and ease holding to 55% would reduce this
number to 8,000, 1.¢. a reduction of nearly 50%.
However, these figures ignore patients treated
i the private sector. Ifwe assume that a further
204 of patients are diagnosed and treated in the
private sector, and that 40% of these complele
treatment, then the revised estimate of desths s
13,425,

Assuming that 33% of these deaths oeeur in
women between the ages of 15 und 45, the
sumber of denths due to TR (ahout 41,5000 can be
tompared with the number due to maternal
cunses fubout 6.304); bazed on a total population
o 20 million, crude birth rate of 358 per 1000, and
maternal martality rate of 830 per 100,000 live
birthe 1% Achieving the global targets of 70%
case finding and 565% case helding in the NTP
would similar tmpact on deaths in

o e
B0

have «

WOwen ax oa decrease in maternal

niortaliry,

HIV and Tuberculosis

The growing pandeniic of HIV threstens to
overwhehm T control programmes throughout
the developing world. A person infected with
TB has o 100 lifetime risk of developing TB
disease © However, this risk increases to nearly
10% per vear 1 he or =he 1s co-infected with
HIV, M the risk being greatest if TR infection
[ollows HIV infection. This diabolical duet has
resulted in a rapid inerease in the incidence of
TR in muany countries, particularly in sub-
Saharan Africs, but also more recently in some
countries of Arsin, for example Thuailand.
Globally, the number of new cases of TB
attributable to HIV was cztimated to be 300,000
in 1890, equivalent to 4% of total new TR cases.
This proportion iz projected to increase to 14%
iy the vear 20001

There are two wuays of looking at the
epidemiologieal relationzhip between HIV and
TB. The first is 1o fook at the prevalence of HIV
in patients with TB, and the sccond 1s to study
the prevalence of TB in people with HIV. As T
s now o dingnostic marker for AIDS, patients
with HIV and TB discaze by definition have
AlDS.

The number of IV and AIDS putients
diagnosed in Nepal continues to inerease, (table
V1

diagnosed 1n 19585, and iu the laat vear a case of

The first cage of AL in Nepal was

perinatal transmission was reported. This 1s a
rapid progression through the epidemiclogical
stages of the AIDS epidemic, sugresting very

rapid spread of HIV in Nepal. However, it is
possible that this has arisen becansze of the high
proportion of female cases of HIV and A1D3 in
the early stages of the epidemic. which is an

unusual feature.

Table V: Reported cases of IV and AIDS in Nepal.

HIV AIDS
Male 189 22
Female 160 29
Total 349 51

as of 2015 Feb. 1996 for AIDS and
ebruary 1526

Seuree: Natienal Centre
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An epidentiologeal study of thie burden of
IV in Nepet conducted in 1994 eatimated thot
0 0T% of adulls aeerd 20-40 vours were infectad
with FITV, equivalent loa tonal of 5,000 people. A
survey of 300 TB patients ot the NTC in 1993
fuiled to identily any with HIV.
the low prevalence of HIV.

This is not
surprising, given
Flowever, the provitdence of HIV i projecied to
yise rapidly over the next fow years, to reach
08RG (29,000 people by the yoar 2000,

plts pged 20-49 are
e infected

Assnning that 607 of ad
infeeted with TH, that 0.07% of peopl
LT are also infected with HIV, and that 8%
top 1I'B each

wit
ol dually infeeted persons deve
yeur, about 300 nuw Cases of TI2 attributable to
LIV swill arise annually, ie. 0.6% of all new cases
of TI3 in Nepal. I the prevalenee of H1V rises Lo

2A%

as predicted ihen the number of cages of
HIV attributable T1 will inerease to ahout 1,300
by the year 2000, 16 9 4% of all cases of TB
expected at that thne !
Tuberculosis is the commonest infection in
with HIV/AIDS in developing
About 75% of the AIDNS cases
dingnosed so far in Nepal have hud TB. This is
similar to reported figures of 60 to 80% in other
15

pativnls

countries.

countrics of the region.

Drug Resistance

Drug resistant V1 s a major threat to the
National Tuberculosis Programmes. In a colony
of tubercie baciili there will be a wimall number of
naturally resislant nutants. If anly one drug 18
given in adequate doses, the
be killed, but the resistant

piven, or drugs are
sensitive bacteria will
ones remain and multiply. Inadeguate TH
therapy therefore selects out resistant giraing,
resuling in sceondary or acquired resistance. 10
If these resistant haeteria then infeet another
person, causing disease, then the patient will be
resiztant from the beginning of treatment. Thus
i= known as primary resistance, and frequently
results in treatment failure, the patient
relmaining smear-positive 3 months or more

aller commencing treatment, 1 is often difficull

{6 differentinte betwien true primary res stanee
and undizclosed nequired resistance. For this

renzon the werm initi resistance is often nsed,

aspects of tuberculosis in Nepal... tr

Drug resistance poses a mujor problem,
Loeauso il s diffieult and cxpensive Lo treat
successiully, TLmost commonty arises as a resuit
of poor treatment regimens, often because
doclors have failed 1o ollow national treatiment
guidelines. A study from I[ndia on polients
reated in the private sector discovered that 100
private practitioners wsed 1 total of 80 different
treatment regimens for patients with TH - most
of which were both inappropriate and expen-
cive 17 Not surprisingly, drug resistance and
treal ment fadlure are comion in some parts of

India.l®

Testing [or drug rosistance is too expensive
for rouline use, and is usually restricted to
epidemislogical surveys, a nd patients who have
fuiled on a Calegory 1t regimen. Several
surveys of primary regiglance
19,2023, 2225

epidemiological
have been carried oul in Nepa
the lack of standardization of gampling, tesling
and reporting methods has minde compurisons
difficult. Most of the patient studied have come
from the Kathmandu valley, where drug
resistance is likely to be most common, duc 1o
the widespread availability of anti-tuberculosis
medicines. A summary of these surveys was
prepared by the WIHO/HMG review. It
concluded that primary drug resistance Lo at
least one drug was present in 5-24% of new
cases, There appears to be an increasing trend
of resistance. A sentinel site study of drug
resistance is currently in progress in Nepal,

based on an internatienally agreed protocol.?4

The NTC has also carried out several
studies of acyuired drug resistance. In 1994/95
345 samples from patients wilh suspected
resistance were examined. Of these, 175 cultures
were positive for mycobacteria. Results of these
{esta are shown in table V1., The extremely high
prevalence of drug resistance is very worrying,
oven in this selected population of patients. In
analvsing these results it was not possible to
differentiate between named patients, so somce
of these samples may have come from the same
patient. Of these samples, 83 (51%) were
resistant Lo 1zeniazid and rilamupicin. Multi-drug
resistance, defined as resistance to at least
rifampicin and isoniazid, 28 is here in Nepal.

JNDTA, Jan-Mar, 1996; 34




Tablo VI

Sharma & Smith: Tpidemiological aspeets of tubereulosis in Nepal... 63

Thug sensitivity patternsin patients with

1pH wied drug resistance at the Nutional Tuberenlosis
SUS[HC

Centre.

r("lﬁ;u_fa.—_mumlwr Resistance | Number

peative 107 146%) Fully 15 (9%
o sensitive
Pusitive 175 15105 1 drugs 27(15%)
Canlani- 13470 2 drugs 26 (1570
nated

3 drags 11 (237

4 drugs 48227

Al drugs 27 (A5
Total 345 (1005 175010070
source:  NTC Laboratury 205 2052-3-300 Culiures

tested for resistance 1o Btreptomvein, Isoniazid,
R:fampicin, Ethambute! and Thiwestazone
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