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Tuberculossresearch in India and China;
From bibliometricsto research policy

Subbiah Arunachalam* and Subbiah Gunasekaran

India and China lead the world in the incidence of tuberculosis (TB), accounting for 23% and
17% respectively, of the global burden of the disease and hold the 15th and the 18th positionsin
terms of incidence per 100,000 population. But India accounts for only about 5-6% of the
world's research output in this area and China a paltry 1% as seen from papers indexed in three
international databases, viz. PubMed, Science Citation Index and Biochemistry and Biophysics
Citation Index over the ten-year period 1990-1999. Thus there is a tremendous mismatch between
the share of the burden of the disease and share of research efforts. Is such mismatch acceptable?
It raises the question ‘should resource-poor countries invest in research or should they depend on
research performed elsewhere and invest their meagre resources predominantly in health-care
measures? We argue that both India and China should invest much more in research than they
do. We have also mapped TB research in the two countries and identified institutions and cities
active in research, journals used to publish the findings, use of high impact journals, impact of
their research as seen from citations received and extent of international collaboration. Although
China performs much less research than India and its work is quoted much less often, it seems to
have done far better than India in health-care delivery in TB. Perhaps the Chinese are better able
to translate know-how into do-how than the Indians.

THE naure and extent of hedth ressarch undeteken in grosdy  inadequate research  capacity and  ressarch

developing countries is a mater of gret globd concern.
Research in developing countries is characterized by a
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productivity. In addition, too high a proportion of the
ressarch that is done is not sufficiently focused on the
hedth problems of the countries concerned. Unfortu-
nately, these issues have not atracted adequate research
attention. This paper is based on the premise that col-
lecting better and more comprehensve data is the first
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sep in the devdopment of a hedth policy. It addresses
two issues, both based on the published literature. The
firsd concerns the need for developing countries to per-
form ressarch in diseases that are of gret concern to
them, and the second concerns mapping tuberculosis
(TB) ressarch in India and China We try to provide
an andyss of the volume nature and qudity of TB
research in India and China and atempt to make some
concrete suggestions for policy changes.

Approximatdly 1.86 hillion people — about onethird
of the world's population — are infected with the TB
becterium. The annud incidence of TB rose from 8 mil-
lion in 1997 to 84 million in 2000, and it is expected to
rise further to 10.2 million new cases a year by 2005.
Annudly, 19 million people die from the disesse’. TB
continues to be a mgor hedth problem in developing
countries where it is now one of the most common
causes of death. ‘More people than ever will die of the
dissese this yea’, sad a recent report’. It kills more
young people and adults than any other communicable
disease. It is particulaly severe on the poor and its con-
sequences for the developing world are devedating. The
Stuation today, with TB accounting for 26% of al
avoidable adult desths in lessdeveloped countries, is
very smila to wha it was a the end of the 19"
century, when Hermann Biggs of the New York City
Depatment of Hedth remarked that, compared with
TB, ‘dl other communicable and preventable diseases
snk into relaive insignificance®. Indeed, as pointed out
by Frieden e a3 the current approach to control TB
advocated by WHO and the Intenaiond Union agangt
Tuberculods and Lung Disease is drikingly dmilar to
the one pursued by Biggs. The only difference now is
thaa HIV has chaged the epidemiology of TB. Glob-
dly, 8% of TB cases ae due to HIV, but in some coun-
tries in sub-Saharan Africa, the figure has risen to 75%
(ref. 4).

According to WHO, India has the highes incidence
of TB (about 1.83 million cases in 1998) and accounts
for 23% of the worlds caes’. A report from the
Nationd Tuberculosis Inditute, Bangdore, daes that
India accounts for nearly 30% of dl TB cases in the
world®. China is a dose second with about 1.41 million
or 17% of the world's cases In terms of rae of ind-
dence per 100,000 population many other countries are
worse off than India (186 cases for 100,000 people) and

China (1126): Zimbabwe (560.1), Cambodia (540.5),
South  Africa  (437.9), Afghanigan (3531), Uganda
(332.3), Tanzania (308.6), Philippines (306.7), Kenya
(296.8), Indonesia (286.6), Ethiopia (268.6), Peru (265),
Bangadesh  (244.7), Nigeia (2434) ad Vietnam
(189.3°. It is heartening therefore that the Globa Alli-
ance on Tuberculoss Drug Development, which

cane into being on 10 October 2000, is combining the
resources of chaitable foundations (such as the Gaes
and Rockefdler Foundations and the Welcome Trus),
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international  organizations (such as WHO, World Bank
and UNDP), academia and the pharmaceuticd industry
to fund proects amed a discovering new drugs for
tuberculoss, that ae affordable to the developing
world"®. The Stop TB inititive inaugurated in 1998 is
trying to put TB a the top of the agenda for politicians
and hedth servicess While such globd initigtives are
welcome, countries like India and China ought to share
the burden of research, as it is their people who suffer
the most. As the 10/90 Report® states, it is necessary for
developing countries to develop the research capacity
necessa’y to ded with ther own hedth problems
through  evidence-based  decison-meking.  This  paper
provides information on how much ressarch is beng
caried out in India and China in TB and by which ingti-
tutions, where this research is published and with what
impact — evidence that can help decison-meking.

One may argue ‘it is unredidic, given the economic
datus of developing countries, to cal for expanded sup-

port for hedth-rdaed ressarch. However, avalable
funds could be focused better and addressed to loca
problems. The fact is that researchers in developing

countries generdly address issues tha bring prestige in
the wider world of sdence, with limited ettention to
locd nesds'®. An orientation to sdentific  excdlence
is understandable, and certanly has some vaue, but
it contributes little to the developing countries tha sup-
port such research. It is not often redized that good
research in any aea will bring prestige For example
Sambhu Nah Des outstanding work on cholera ™,
which unfortunately went unrecognized in India during
his life time, eaned him a nomingion to the Nobd
Prize, a tribute by Eugene Garfidd, the peripatetic
chronider of science'®, and a specid issue of a premier
Indian science journd dedicated to him'®. The Globd
Forum for Hedth Research® opines that ‘At present,
there is a mismach between the burden of disease and
hedth problems and the technicd cegpacity of develop-
ing countries to make use of exiding knowledge or gen-
ede new knowledge to comba this. Arunachdam®®?'’
has shown that there is a condderable mismach
between Indids perceived needs in hedth ressarch and
what Indian researchers are actualy performing.

Why should India and China do TB research?

It may be dl right for smadl countries, dependent on
other larger countries for their surviva, to depend on
hedth research caried out dsewhere. But nether India
nor China can afford to have such an atitude There are
many reesons why TB research is important and should
be accorded high priority in countries like India and
China For one these ae countries with highest inci-
dence of TB and desths due to TB. Advanced countries
have very little incentive to invet in TB ressarch—at
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leet till recently. As an exception, the US is making
moves to dlocate a substantid sum of $640 million for
TB research, thanks to a report of the Nationd Acad-
emy of Scences’® and persistent efforts by Congress-
man Sherod Brown'®. Ealy lat year two new bills
focusng on TB batle were introduced into the US Con-
gress. According to Brown, the Comprehensve Tuber-
cuoss Act of 2001 requests $240 million for the
National Inditutes of Hedth's anti-TB efforts and $400
million for the Centers for Disease Control and Preven-
tion's budget. The second hill, known as the ‘Stop TB
Now Act, would adithorize $200 million for various
organizations involved in fighting the diseese in deve-
oping countries?®. Although it is widey accepted that
invesments in hedth research have been among the
most cog-effective investments over the past severd
decades and that the 20th century hedth revolution ap-
pears to have resulted fa more subgtantidly from the
generation and  application of new knowledge’?, the
grest imbdance between investments in hedth ressarch
and the globad burden of disease persists’®. Even though
85% of the globd burden of disability and premature
mortality occurs in the developing world, less than 4%
of globad research was devoted to diseases and disorders
that dominate the burden of disease in developing coun-
tries. By the early 1990s, while TB was responsible for
28% of the entire burden of ill-hedth in the world, re-
seerch on TB, a US $33 million in 1993, accounted for
less than 0.1% of the world's expenditure on hedth re-
ssarch and devdopment. Funding for hedth research
opresed as expenditure per DALY (disability adjusted
life year) in 1990 and 2020 is ridiculoudy low for TB
($0.68 per DALY in 1990 and $0.61 per DALY in 2020),
compared to asthma ($13.22 in 1990 and $10.76 in 2020)
and blindness ($10.09 in 1990 and $235.37 in 2020)%.
Fortunately, after two decades of neglect, research in TB
is reviving and ressarch funding in TB has incressed
from between $19 and $33 million per year during 1991—
1993 to nearly $100 million in 1995 (ref. 23).

Second, TB in India (and Ching is different from TB
in the advanced countries of the Wes. Jan van Embden
of the Netherlands has characterized TB isolates from
many pats of the world usng molecular typing and has
found that while mogt isolates from the West have ten
or more copies of IS 6110 and H37Rv, the sequenced
isolate has 16 copies, a dgnificant proportion of isolates
from India have O, 1 or 2 copies of 1S6110. Thus the
Indian TB drains gppear to be different from those that
cause TB in the West (Vijaya, S, Indian Inditute of
Science,  Bangdore, privete  commun). The ever-
growing emergence of drans of Mycobacterium  tuber-
culoss ressant to presently available drugs has meade
the control of TB, especidly in India, China and other
devdoping countries, a difficult propogtion. Therefore,
the need to devdop new drugs agang M. tuberculosis
remains an important one.
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Third, multi-drug resstance of TB is on the rise and
the current vaccine, BCG, is of limited efficacy, egpe
cadly in the countries hardest hit**. BCG vaccinaion
provides 80% protection in the West, but the Chingleput
triad snce 1972 has shown that it provides virtudly no
protection agang TB in adults and agangt non-
pumonary forms of TB in Indig>?. This complete fail-
ure of BCG has dso been attributed by some scientists
to the unique nature of Indian TB drains. The virulence
in animd modds, especidly usng guinea pigs is Smi-
la for Indian and Chinese TB drains, but considerably
different from those in the West. Currently TB is rarely
seen in the ndive dae in the West. It is mostly associ-
aed with HIV/AIDS infection. India and China have a
long hisgory of incidence of TB-long before HIV
emaged as a problem. TB in India and possbly China
is manutrition-dependent.

Fourth, DOTS (directly observed treatment, short-
courss), the multi-drug schedule of trestment and cur-
rently the man control drategy, lasts a least six
months. Given the serious problem of non-compliance
by patients in India aixd other developing countries,
DOTS is becoming ineffective. There is a need to de
veop more repidly acting drugs. Also, there have been
demands to deveop a better way to ded with TB than
DOTS”. There is a need to develop better diagnostic
tets for TB to replace the cumbersome and Iabour-
intensve test that has been in use for over a hundred
years. There is a need to understand better the hedth-
seking behavior and drug adherence of TB pdients
and the sodd and economic mechanisms underlying the

epidemic  of multi-drugresstant  TB  in developing
countries?®,
How can dl these be achieved without indigenous

research? Especidly when drug companies are rdluctant
to invet on developing a vaccine for TB and have not
produced a new cass of TB drugs in more than 30 years
(s they s no prospect of getting adequate commercid
recurns on the investment of agpproximatdy  $300
million needed for getting each new drug to the market
in those pats of the world where TB is most prevdent),
public funding of such ressarch is dl the more impor-
tant. This was precisdy wha the Cgpe Town mesting
of Februay 2000 convened by the Rockefdler Founda
tion recommendec?®. It was only in 2001 that Astra
Zeneca came forwad to meke an initid investment of
$10 million and a recurring invesment of $5 million
over the next five yeas to focus on developing
dugs for TB a its ressach centre in Bangdore®.
According to Paul Nunn?®, the biggest resson why the
burden of TB persiss is the falure of the public-
hedth community to make better use of exiging avall-
ale tools, which, if propely deployed, can reach
cure rates of over 95%. Why it does not happen, and
how we can make it hgppen ae questions worthy of
research.
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Mapping TB research in India and China

For mgpping TB ressach in India and China we
downloaded papers published from addresses in the two
countries from three databases, viz. PubMed (web edi-
tion), Sience Citation Index (SCI) on CD-ROM and
Biochemidry and Biophysics Citation Index (BBCI)
(CD-ROM). The fidds downloaded ae names of ar
thors with initids, address, title of the paper, document
type, source (journd title, volume, year, page, confer-
ence title ec) and language While SCI and BBCI list
the names and addresses of dl authors of papers they
index, PubMed gives the address of only one (usudly
the first) author. Therefore, a PubMed search for Indian
papers will miss al multi-authored papers in which the
Indian author's address is not given. We used the fol-
lowing keywords in the title field to download papers
on TB: Tubercle, tubercul*, Pott's scroful*, and Man-
toux. Addition of terms such as ‘BCG did not bring in
many additiona records pertaining to TB ressarch. On
the contrary, ‘BCG threw up a number of irrdevant
entries (rlevant to leprosy, for example). As merey
giving India (or Ching as the search term in the address
fidd will not identify al papers from the country in
PubMed, we gave the names of dl possble cities, towns
and daedprovinces in India (or Ching) in the address
fiedd, while searching PubMed. Such precaution was not
necessary, of course, when searching SCI and BBCI, as
these daabases invaridbly include country names in the
address fidd. For our andyss, we consdered dl papers
published in the ten years from 1990 to 1999. The way
bibliogrgphic data are presented differs from database to
database, and some pepers would have been indexed in
more than one dadbase. Therefore, specid efforts were
made to unify the data and to diminate duplicates. Cer-
tan journds changed names during the period under
sudy and certain others merged with other journds. For
examnple American Review of Respiratory Dissase was
renamed American Journal of Respiratory and Critical

Care  Medidne  Nudear Medicine and  Biology —
International  Journal of Radiation Applications and
Indrumentation, Part B changed to Nudear Medicine

and Bioogy, ad Zentralblatt fur  Bakteriologie—
International  Journal of Medical Microbiology, Virol-
ogy, Paradtology and Infectious Diseases changed to
International  Journal of Medical Microbiology. These
changes were taken care of and the vaiants of the con-
caned journds brought under a single entry. For each
entry, journd impact fadtor and country publishing the
journd were added by looking up Journal Citation Re-
ports (JCR) 1997 (CD-ROM edition). Information on
country publishing the journds, which are not listed in
JCR wes found from Publig, a web source of informe
tion on saids. For each paper citations were looked up
from the year of publicaion till the end of 2000 from
both  SCI and BBCl, and the informaion merged and
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international  col-
information  on
indexed in

duplicates diminaed. The extent of
laboration was edimated by andysng
multi-authored  papers, available for papers
CI and BBCI.

We have dso catied out smilar studies on disbetes™

and cadiovaxcular  diseese  research®*  in India  and
China

Findings of the mapping exercise

There were 1010 unique pepers from India, conssting

of 868 aticles, 74 letters, 39 notes, 23 meeting abstracts
and sx editorids Of the 201 unique papers from Ching,
191 ae aticdes four medting abstracts, three letters
two notes and one editorid. Of the more than 15,880
TB papers indexed by PubMed, Indids share is 5.34%
and Chinds 111%. Chinds share of the TB literature
indexed in I (049%) and BBCI (0.94%) is even
lower, wherees Indian research is indexed wdl in both
these datdbases (5.75% of the 9542 papers in I ad
751% of the 959 papers in BBCI). Indids share in basic
new biology-oriented research rdaing to TB (assuming
that papers indexed in BBCl ae badc) is higher (7.51%)
than her shae of reguar medicd/dinicd papers (in-
dexed in PubMed), dthough its volume is much less.
For both India and China PubMed indexes a larger per-
centage of the respective country's TB research papers
than either SCI or BBCIl. However, as seen in Figure 1,
Indian ressarchers publish a higher per cent of ther
work (>53.7%) in journds indexed by SCI than Chi-
nee researchers (<20%). One reason for this is that
while virtudly the entire research output from India is
published in English journds 736% of the Chinese
papers ae published in Chinee journds and 25% in
English journds If we have not searched BBCl, we
would have missed only 10 Indian papers and not a sin-
gle Chinese peper, but we would have missed 61 cita
tions for Indian pgoers and sx for China Most TB-

IH dl a China

SCI543

AYDUANAYS

PubMed 848
Unigue papers for India = 1010 Unigue papers for China = 201
Figurel. Coverage of Indian and Chinese TB papers in three data-
bases (1990-1999).
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Table1l. Research share of Indiaand Chinain different fields
Research B CVD Diabetes Chemistry New Biology Mathematics All of Science
share [PubMed 1990-99] [CA2000] [BBCI 2000] [MathSciNet 2000] [SCI 2000]
India (%) 5.34 0.66 1.11 2.3 1.35 2.02 1.55
China (%) 1.11 1.04 0.63 9.5 2.03 10.35 2.83

Table 2. Contribution of India and China to the world literature of TB and per cent share of incidence compared with other

countries
No. of papers Percentage world Percentage world share in Ratio (research
(1990-1999)* share in research TB incidence (estimated for 1999)"  sharefincidence share)
A B A/B

World 9796
USA 3194 32.61 0.19 171.63
UK 1311 13.38 0.08 167.25
G7 6107 62.34 114 54.68
EU-15* 3563 36.37 157 23.17
Nordic countries® 284 2.90 0.03 96.67
Australia 175 1.79 0.02 89.5
Israel 50 0.51 0.01 51.0
India 565 5.77 21.68 0.27
China 50 0.51 16.09 0.03
Brazil 116 1.18 1.40 0.84
Mexico 85 0.87 0.44 1.98
South Africa 393 4.01 2.46 1.63
Kenya 40 0.41 1.45 0.28

*Science Citation Index, CD-ROM edition (disk years); “*Calculated from the data for the year 1999 provided by World Health
Organization (ref. 32); * Luxembourg not included; *Denmark, Finland, Norway and Sweden.

related papers indexed in BBCl ae dso indexed in SCl.
While Indids share of 5-6% of the world's literature of
TB research and about 1% of Chinds may look smdl in
comparison with the 23% and 17% of the burden of the
disease in 1998 (ref. 5), one may condder India is doing
pretty well in TB research, as in other aress like chem-
igtry and mathematics, as seen from Chemical Abdracts
and Mathsd.,, Indids shae of the world journd litera
tureis of the order of 2-3% only (Table 1).

In Figure 2 we match the per cent share of world re-
search in TB of India China and many other countries
& seen from Lo, with the estimated per cent world
shae of incidence of TB in 1999. India accounted for
more than 21% of the incidence of TB in 1999 (ref. 32),
but carried out less than 6% of world TB research in the
1990s Ching, with more than 16% of incidence, was
responsble for a pdtry haf per cent of research (Table
2). Other developing countries, such as Brazil, Mexico,
Kenya, Nigeria and Egypt have adso recorded poor ra
tios of research to incidence. In contrast, USA and UK,
with hardly any incidence (below 0.2%) were respons-
ble for more than 32% and 13% of world research in
TB. The G7 countries, accounting for about 1% of inci-
dence, were responsble for more than 62% of world
ressarch and the European Union (minus Luxembourg),
accounting for less than 1.6% incidence, was respons-
ble for over 36% of world research in TB. Of coursg
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the amount of research a country undetekes does not
depend merely on the need for research. There are other
factors such as avalability of capable researchers, in-
frastructure and funds.

The digtribution of Indian and Chinese papers over
the years is shown in Figure 3. We notice a modest rise
in the number of papers from India up to 1996 and then
a subgtantid fdl up to 1998, followed by a steep rise in
1999. Throughout the ten years, China published far
fewer papers than India and her output was seady,
aound 25 papers a year up to 1997, followed by a steep
fal in 1998.

Distribution by journal

Indian researchers have published in 247 journds from
20 countries in the ten years (including 400 papers in 28
Indian journds). Table 3 ligs journds published in
which the Indian papers were cited not less than 12
times by the end of 2000. Chinex ressarchers have used
51 journds (incduding 159 pepers in 18 Chinese jour-
nas) published from 11 countries. Table 3 dso lids
some journds often used by Chinese researchers to pub-
lish their papers on TB. Only one Chinese journd (Chi-
nee Medical Journal) is liged in JCR 1997 with an
impact factor of 0.127. However, none of the seven
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papers published in this journd was cited even once
Apat from home country journas Indian researchers
publish their work often in journds published from UK
(230 pgoers in 54 journds), USA (229 papers in 93
journds), the Netherlands (34 papers in 15 journads) and
Geamany (30 papers in 12 journds). Chinese research-
es have published 18 papers in 16 US journds and 10
papersin 6 UK journas.

Journds often used by Indian researchers to publish
their findings are Tubercde and Lung Dissase (75 papers
and 224 citations), Indian Pediatrics (65 papers, 29
citations), Journal of the Association of Physicians of
India (42 pgpers, 15 citations) and Journal of the Indian
Medical Asociation (35 papers, 9 citations). Chinese
researchers publish many of their papers in Chung Hua
Chieh Ho Ho Hu His Tsa Chih (114 papers, 9 citations),
Chinese Medical Journal (7 papers, impact factor 0.127,
no citations), Chung Hua Ne Ko Tsa Chih (6 papers, 1
citation) and 5 papers each in Chung Hua Wai Ko Tsa
Chih (5 papers, no citaions) and Tuberce and Lung
Disease (5 papers, 35 citations).
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Distribution by journal impact factor

Both India and China have published a vey lage
percentage of their papers in low-impact journds 750
Indian pgoers and 180 Chinese papers in journds of
impact factor less than 1.0. Of these, 482 Indian papers
have appeared in 47 non-SCl journds and 165 Chinese
papers have agopeared in 23 non-Cl journas  (impact
factor zero). Only a few papers (34 papers from India in
12 journds and 2 papers from China in 2 journds) have
gopeared in high impact factor (>5.0) journds and
many of these ae meding abstracts and letters (Table
4). From India, there was one atice and two leters in
New England Journal of Medidne (impact factor
27.766), two aticles and eight letters in Lancet (impact
factor 16.135), two meding abdtracts in FASEB Journal

(impact factor 14.629), one aticde each in Journal of
BExperimental  Medicine  (impact  factor  14.384) and
Journal of Molecular Biology (impact factor 5.673),

four medting abdracts in Gadroenterology (impact fac-
tor 10.250), one letter in JAMA (impact factor 9.258),
one meeting abdtract in  Hepatology (impact factor
5849) and one meeting dbdract in Brain Pathology
(impact factor 5.663). From China there was one aticle
eech in Lanct and Journal of Immunology (impact fac-
tor 6.937).

Distribution by subfield

We cdassfied the journds into 42 subfidds using the
deluxe dassfication provided by the Research Depart-
ment of the Inditute for Scientific Information (1S),
Philadelphia. (This is not the best way to classfy;
idedly, one should dassfy each individud aticle
However, the method adopted is good enough for
our purpose) Unfortunately, 45 journas carrying 381
Indian papers (cited 249 times) and 23 journds carrying
160 Chinese papers (cited 25 times) were not found in
the I1SI's dduxe cdassfication, probably because these
ae nonCl journds (Table 5). There is some differ-
ence in the emphass on diffeent subfidds in the
two countries. India is active in cadiovascular and
respiratory systems (101 papers in 6 journds); medica
reseerch, generd topics (65 papers in 16  journds);
microbiology (60 papers in 14 journds); and radiology,
nucler medicine and imeaging (40 pgoas in 17 jour-
nas). Chinee researchers have published nine papers in
three cardiovascular and  respiratory systems and nine
papersin three generd and internd medicine journas.

Distribution by institution

In dl, 196 Indian inditutions have published a least
one paper in the ten years 22 of them have published
ten pgoers or more. Table 6 ligs the ingitutions that
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Table3. Journals used to publish frequently cited Indian research papers. Citations seen from SCI and BBCI 1990-2000

Country of Impact factor No. of No. of No.

Journal publication (JCR 1997) papers cited papers of citations
India
Tubercle and Lung Disease GB A 75 38 224
Lancet GB 16.140 10 7 189
American Journal of Gastroenterology us 2.344 13 10 103
Clinical Radiology GB 0.946 4 4 67
Infection and Immunity us 3.713 7 2 57
Journal of Neurosurgery us 2.999 4 3 57
Vaccine GB 1.949 4 3 52
Gene NL 1.838 6 6 51
Journal of Infectious Diseases us 5.099 3 3 39
AIDS GB 5.05 4 1 37
International Journal of Dermatology us 0.676 7 7 37
Antimicrobial Agents and Chemotherapy us 3.56 7 3 33
Gut GB 4.546 3 1 32
International Journal of Leprosy and other us 0.784 20 10 31
Mycobacterial Diseases
Acta Cytologica us 1.425 12 6 30
Indian Journal of Medical Research IN 0.318 28 13 30
Indian Pediatrics IN A 65 16 29
Neur oradiol ogy DE 0.754 4 3 29
Indian Journal of Chest Diseases and Allied Sciences IN A 31 9 24
American Journal of Roentgenology us 2.332 9 7 23
Chest us 2.341 4 3 23
136 other journals cited at least once 554 262 797
90 other journals with no citation 136 0 0
Total 1010 417 1994
China

Journal of Clinical Microbiology us 3.783 2 2 62
Tubercle and Lung Disease GB A 5 5 35
Analytica Chimica Acta NL 1.778 1 1 19
Clinical and Diagnostic Laboratory Immunology us 1.045 2 2 11
Journal of Immunology us 6.937 1 1 11
Chung Hua Chieh Ho Ho Hu Hsi Tsa Chih CN A 114 6 9
Lancet GB 16.140 1 1 8
Protein Science us 4.600 1 1 3
11 other journals cited at |east once 24 12 14
32 other journals 50 0 0
Total 201 31 172
A, not indexed in JCR 1997.
publish often. These include All India Ingitute of Medi- under the Indian Council of Medicd Resarch have

cd Scences (AlIIMS), New Dehi (107 papers and 438
citations), Post Graduate Ingitute of Medica Education
and Ressarch (PGIMER), Chandigarh (95 papers and
160 citations), Tuberculoss Reseach Centre (TRC),
Chenna (79 pepers and 186 citations), and King Ed-
ward Memorid Hospitd, Mumba (35 papers and 71
citations). Indias output of TB research papers comes
mainly from academia (639 papers) and hospitas (207
papers from 70 hospitals). Fourteen medicd universities
have published 313 papers 16 gened univerdties have
published 60 pgpers, and 65 medicd colleges 262 pa
pers. Surprisngly, the research depatments and coun-
cls of the centrd government, which ae drong in
physcs and chemistry and to some extent engineering,
account for only 14% of TB papers. Nine laboratories
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published 97 papers, five laboratories of the Council of
Scientific and  Industrid Research  have published 15
papers, and three laboratories of the Depatment of Bio-
technology have published 16 papers. Bhabha Atomic
Ressarch Centre, a condituent of the Depatment of
Atomic Energy, has published 11 papers.

In China dso, much of TB resach takes place
in medicd colleges and universties and  hospitas.
Nearly 118 Chinese inditutions have published a least
one paper, five of them having contributed five or
more papers. Bejing Tuberculoss and Thoracic  Tumor
Research Indiitute, Beijing (26 papers and 82 citations),
309th Hospitd of PLA, Bejing (9 papers, no citations),
and Nationd Tuberculoss Control Centre, Beijing (9
papers, 3 citations) ae the leading publishes of TB
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Table4. Distribution of Indian and Chinese papers by impact factor range of journals (based on JCR 1997)

India China
No. No. No. of No. No. No. No. of No.
Impact factor range of journals of papers cited papers of citations of journals  of papers  cited papers of citations
0.000 47 482 157 469 23 165 17 50
>0.0-0.5 40 148 51 124 2 8 1 1
>0.5-1.0 43 120 69 314 7 7 2 2
>1.0-15 29 56 32 121 5 6 2 11
>1.5-2.0 30 56 31 189 2 2 1 19
>2.0-25 18 51 32 191 3 3 1 1
>25-3.0 9 18 9 74 2 2 1 2
>3.0-35 6 9 6 33 - - - -
>3.5-4.0 5 24 9 111 2 3 3 64
>4.0-45 3 3 3 24 1 1 - -
>4.5-5.0 5 9 5 61 2 2 1 3
>5.0-5.5 3 10 4 76 - - - -
>5.5-6.0 3 3 1 2 - - - -
>6.5-7.0 - - - - 1 1 1 11
>9.0 6 21 8 205 1 1 1 8
Total 247 1010 417 1994 51 201 31 172
Table5. Classification by subfield based on journal title (arranged by no. of citations)
No. of No. of No. of cited No. of
Subfield journals papers papers citations
India

Cardiovascular and Respiratory Systems 6 101 50 273

Medical Research, General Topics 17 66 25 250

Radiology, Nuclear Medicine and Imaging 17 39 27 165

Immunology 17 36 19 164

Microbiology 14 60 30 119

Neurosciences and Behaviour 11 22 14 118

Gastroenterology and Hepatol ogy 4 22 15 117

Dermatol ogy 5 22 16 70

Molecular Biology and Genetics 4 9 8 57

Veterinary Medicine/Animal Health 1 4 3 52

Medical Research, Diagnosis and Treatment 6 22 10 51

Medical Research, Organs and Systems 8 18 7 50

Biochemistry and Biophysics 7 11 8 42

Neurology 6 22 8 35

Clinical Immunology and Infectious Disease 3 4 2 30

Pediatrics 9 21 8 26

Surgery 8 17 7 25

Research/Laboratory Medicine and Medical Technology 7 12 6 18

General and Internal Medicine 4 27 8 15

Urology and Nephrology 7 10 5 11

Chemistry and Analysis 1 2 2 10

Reproductive Medicine 4 10 4 10

12 other subfields cited at least once 25 60 21 37

8 other subfields 11 12 0 0

Not indexed 45 381 114 249

Total 247 1010 417 1994

China

Clinical Immunology and Infectious Disease 1 2 2 62

Cardiovascular and Respiratory Systems 3 9 6 36

Spectroscopy/Instrumentation/Analytical Sciences 1 1 1 19

Immunology 3 3 3 15

General and Internal Medicine 3 9 1 8

Biochemistry and Biophysics 1 1 1 3

4 other subfields cited at least once 7 7 4 4

5 other subfields 9 9 0 0

Not indexed 23 160 13 25

Total 51 201 31 172
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Table 6. Institutions contributing to TB research. Citations seen from SCI and BBCI 1990-2000
No. of No. of cited No. of
Institution papers papers citations
India
All India Institute of Medical Sciences, New Delhi 107 49 438
Tuberculosis Research Centre, Chennai 79 40 186
Post Graduate I nstitute of Medical Education and Research, Chandigarh 95 40 160
Christian Medical College and Hospital, Vellore 28 16 124
King Edward Memorial Hospital, Mumbai 35 18 71
Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow 31 16 67
Maulana Azad Medical College, New Delhi 21 9 60
National Institute of Immunology, New Delhi 13 8 59
Institute of Nuclear Medicine and Allied Sciences, New Delhi 4 2 44
Madurai Kamaraj University, Madurai 4 3 41
Bombay Leprosy Project, Mumbai 1 1 37
WHO, South-East Asian Regional Office, New Delhi 2 1 37
Sree Chitra Tirunal Institute for Medical Sciences and Technology, Thiruvananthapuram 23 12 36
Indian Institute of Science, Bangalore 16 7 30
Bhabha Atomic Research Centre, Mumbai 11 4 29
National Institute of Mental Health and Neurosciences, Bangalore 11 6 29
Foundation for Research in Community Health, Mumbai 6 4 27
St John's Medical College, Bangalore 8 6 27
University College of Medical Sciences, New Delhi 21 9 26
89 other institutions cited at least once 358 166 466
88 other institutions 135 0 0
Private address 1 0 0
Total 1010 417 1994
China
Beijing Tuberculosis and Thoracic Tumor Research Institute, Beijing 26 5 82
South-Central University for Nationalities, Wuhan 1 1 19
Nanjing Medical University, Nanjing 2 2 13
Beijing Research Institute of Tuberculosis Control, Beijing 3 1 11
Beijing Chest Hospital, Beijing 2 1 10
Shanghai Medical University, Shanghai 2 1 8
National Institute for Control of Pharmaceuticals and Biological Products, Beijing 1 1 3
National Tuberculosis Control Centre, Beijing 9 1 3
Shanghai Municipal Coordinating Group of Investigation on the Efficacy of Rifapentine, 1 1 3
Shanghai

Tsing Hua University, Beijing 1 1 3
16 other institutions cited at |east once 28 16 17
92 other institutions 125 0 0
Total 201 31 172
papers. We have identified both Indian and Chinese ingti- Mumba (120), Chennai  (112) and Chandigarh  (99).

tutions publishing papers in  high-impact factor journas
(Table 7). Researchers a AIIMS have published sx pa
pers in journds of impact factor higher than 9.0 and 15
papers in journals with impact factor higher than 3.5.
PGIMER has published eight papers, and TRC, five pa
pers in journas with impact fector higher than 35. By
and lage Indian researchers have published most papers
in low-impact factor journals. The Chinese have pub-
lished most of ther work—a much higher percentege
than Indial s— in low-impact journas.

Distribution by city and state

As shown in Fgure 4, about 61% of dl Indian papers
come from four cities viz. New Dehi (280 papers),
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More than 68% of al papers come from four dates, viz.
Delhi (280 papers), Maharashtra (158), Tamil Nadu
(152) and the Union Teritory of Chandigarh (99). Ta
ble 8 ligs Indian cities and daes involved in TB re
sach. Bdjing (75 papes), Shangha (18), Chengdu
(11) and Nanjing (10) ae the dties publishing large
number of papers in TB in China Apat from Bdjing
and Shangha municipdities, the provinces tha ae ac-
tive in TB ressarch are Hube (12 papers), Jagu (12)
and Scchuan (11).

Highly cited papers

In dl, the 1010 Indian papers in our dataset have har-
vested 1994 citations and the 201 Chinese papers 172
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Table7. Distribution of papers by institution and impact factor range of journals

Impact factorrange-»> A B C D E F G H | J K L M N Tota
Institution
India
All India Institute of Medical Sciences, New Delhi 5. 6 11 7 5 8 3 1 4 2 2 1 6 107
Post Graduate Institute of Medical Education and Research, 31 10 16 7 10 10 1 2 2 1 2 3 95
Chandigarh
Tuberculosis Research Centre, Chennai 3327 2 1 7 2 2 4 1 79
King Edward Memorial Hospital, Mumbai 20 1 4 3 2 1 2 2 35
Sanjay Gandhi Post Graduate Institute of Medical Sciences, 5 4 11 4 2 2 1 1 1 31
Lucknow
Christian Medical College and Hospital, Vellore 8 1 9 1 1 3 2 2 1 28
Sree Chitra Tirunal Institute for Medical Sciences and 12 4 3 2 1 1 23
Technology, Thiruvananthapuram
Maulana Azad Medica College, New Delhi 12 1 4 4 21
University College of Medical Sciences, New Delhi 7 5 5 1 3 21
Safdarjang Hospital, New Delhi 8 6 3 2 1 20
Banaras Hindu University, Varanasi 12 7 19
Indian Institute of Science, Bangalore 5 1 1 2 1 1 3 2 16
G.B. Pant Hospital, New Delhi 8 1 1 1 1 2 14
Lady Hardinge Medical College, New Delhi 7 4 1 1 13
Topiwala National Medical College, Mumbai 7 3 2 1 13
Kasturba Medical College and Hospital, Manipal 8 3 2 13
Jawaharlal Institute of Postgraduate Medical Education and 9 2 2 13
Research, Pondicherry
National Institute of Immunology, New Delhi 1 4 4 1 2 1 13
Bhabha Atomic Research Centre, Mumbai 6 1 1 1 2 11
National Institute of Mental Health and Neurosciences, 3 3 1 2 1 1 11
Bangalore
Lokmanya Tilak Municipal Medical College, Mumbai 6 3 2 11
Sir J. J. Group of Hospitals, Mumbai 3 1 1 2 1 2 10
Total 257 97 82 39 38 33 13 8 16 3 10 5 2 14 617
China
Beijing Tuberculosis and Thoracic Tumor Research Institute, 2 1 2 1 26
Beijing
National Tuberculosis Control Centre, Beijing 8 1 9
309th Hospital of PLA, Beijing 8 1 9
First Affiliated Hospital, West China University of Medical 4 1 5
Sciences, Chengdu
Shanghai Tuberculosis Control Centre, Shanghai 4 1 5
Changchun Tuberculosis Hospital, Changchun 4 4
Peking Union Medical College Hospital, Beijing 4 4
Institute of Dermatology, Chinese Academy of Medical 3 3
Scences, Nanjing
Nanfang Hospital, First Military Medical University, 2 1 3
Guangzhou
Bethune International Peace Hospital of PLA, Shijiazhuang 3 3
Beijing Research Institute of Tuberculosis Control, Beijing 3 3
Xuan Wu Hospital, Capital Institute of Medicine, Beijing 2 1 3
Total 67 3 2 1 2 1 1 7
A 0.000 D>1.0-15 G>25-3.0 J>4.0-45 M >55-6.0
B>0.0-0.5 E>1.5-2.0 H>3.0-3.5 K>45-5.0 N>9.0
C>0.5-1.0 F>2.0-25 1>3.5-4.0 L >5.0-5.5
citations, as seen from SCI 1990-2000 and BBCI 1992- lished from 118 inditutions in 47 cities were cited a

2000. Among these, 61 citations to Indian papers and
gx to Chinese papers would have been missed had we
not consulted BBCl (Figure 5). About 417 of the 1010
Indian papers published from 196 inditutions located in
68 citiesltowns and 31 of the 201 Chinese papers pub-
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least once. Fifty-three papers from India (including one
letter and nine notes) and sSx papers from China have
been cited ten times or more up to the end of 2000.
These incdude 14 papers from AIIMS five each from
TRC ad PGIMER, and three each from Chridian
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Table8. Citiesand states contributing to TB research
India China
City No. of papers State No. of papers City No. of papers  Province No. of papers
New Delhi 280 Delhi 280 Beijing 75 Beijing 75
Mumbai 120 Maharashtra 158 Shanghai 18 Shanghai 18
Chennai 112 Tamil Nadu 152 Chengdu 11 Hubei 12
Chandigarh 929 Chandigarh 99 Nanjing 10 Jiangsu 12
Bangalore 48 Uttar Pradesh 86 Wuhan 9 Sichuan 11
L ucknow 44 Karnataka 70 Changchun 6 Liaoning 8
Vellore 30 Kerala 33 Shenyang 5 Guangdong 6
Thiruvananthapuram 28 West Bengal 22 Guangzhou 5 Henan 6
Calcutta 19 Punjab 18 Tianjin 5 Jilin 6
Varanasi 19 Rajasthan 18 Xian 4 Shandong 6
Hyderabad 14 Andhra Pradesh 16 Nanchang 4 Heilongjiang 5
Manipal 13 Pondicherry 13 Changsha 4 Hunan 5
Pondicherry 13 Haryana 9 Bengbu 3 Tianjin 5
55 other cities 171 7 other states 36 33 other cities 42 10 other provinces 26
Total 1010 1010 201 201
India China
SCl1933 BBCI 333 S21166 BBCI51

PAKISTAN CRundigar
95
5 a4

Arabian
Sea

.

w
2
o3
%
Islandg (e
9;%_\2533%9

o ?
°
Lakshadwrep ?% “a
Islands 4
* Thiruvanant %%'%
%

Figure4. Indian cities contributing to TB research.

Medicd College, Vdlore and Sanjay Gandhi  Post
Graduate Inditute of Medicad Sciences Lucknow. The
two highest cited Indian aticles are by P. Shankar & al.
of AIIMS, and both of them were published in Lancet,
one as a letter and the other as an article. These ded with
the use of polymerase chain reection in the identification
of M. tuberculoss and the repid diagnoss of tuberculosis
meningitis. Not only do India and China publish very
little, but their publications aso have very little impact.
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Urique citations for India = 1994 Unique citations for China = 172

Figure5. Coverage of citationsin the two databases.

The diachronous didtribution of citations to the highly
cited papers is given in Table 9. Papers that receved the
firgt citation in the year of publication (1, 2, 4, 5, 8 and
12) have consstently been cited every year till 2000.

International collaboration

As seen from Table 10, 741% of Indian papers (41
of the 553 papers for which information on multiple
authorship was avalable) and 45% of Chinese papers
(18 of the 40 papers for which information on multiple
authorship was avalable) have resulted from collabora
tion with foreign authors. Ovedl, as seen from SC
1998 (CD-ROM edition) data, 17.6% of Indian papers
and 285% of Chinee papers in dl of science and tech-
nology are internationdly coauthored®®. In  mathematics
and rdlated fidds such as datidics a seen from
Mathsci  1993-1998, 15.1% of Indian papers are interna
tionadly coauthored®. Thus the extent of internationa
collaboration for TB in Indiaisrather low.

In dl, researchers from 28 Indian inditutions and 18
Chinee inditutions have coauthored papers  with
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Table9. Diachronous distribution of citations to highly-cited TB papers from India and China

No 1990 91 92 93 94 95 96 97 98 99 2000 Total
1 5 19 12 17 20 13 3 8 8 6 111
2 1 8 7 8 4 10 8 2 6 3 2 59
3 2 3 8 5 3 5 6 1 4 37
4 1 3 1 4 2 7 3 11 3 2 37
5 5 6 6 10 5 5 37
6 3 2 3 6 3 7 6 2 32
7 4 4 5 6 4 3 6 32
8 2 4 3 10 4 3 2 2 30
9 2 3 1 5 7 5 2 3 28

10 2 4 1 5 4 8 3 27

11 2 5 4 3 4 5 3 1 27

12 2 1 3 3 3 5 3 1 2 23

13 3 2 4 3 2 4 2 2 22

14 1 5 2 3 3 2 1 4 21

Total 1 24 45 36 64 7 80 45 70 40 41 523

15 7 9 15 16 12 59

16 1 2 10 6 19

17 2 5 4 11

18 1 10 11

19 1 2 1 2 5 11

20 1 4 5 10

21 1 2 1 1 4 9

22 2 1 2 2 1 8

Total 3 3 3 12 12 21 37 47 138

Bibliographic details of Nos 1-22 (1-14, Papers from India; 15-22, Papers from China).

No. of
times
No. Cited paper cited Institution
1. Shankar, P. et al., Lancet, 1991, 337, 5-7. 111 All IndiaInstitute of Medical Sciences, New Delhi
2. Shankar, P. et al., Lancet, 1990, 335, 423-423. 59 All Indialnstitute of Medical Sciences, New Delhi
3. Stanford, J. L. et al., Vaccine, 1990, 8, 525-530. 37 Bombay Leprosy Project, Mumbai
4. Brahmajothi, V. et al., Tubercle, 1991, 72, 123-132. 37 Madurai Kamaraj University, Madurai
5. Aisuy, T.etal., AIDS, 1995, 9, 267-273. 37 WHO, South-East Asia Regional Office, New Delhi
6. Shah, S etal., Gut, 1992, 33, 347-351. 32 Christian Medical College and Hospital, Vellore
7. Rajshekhar, V. et al., J. Neurosurg., 1993, 78, 402—407. 32 Christian Medical College and Hospital, Vellore
8. Wadlis, R. S etal., Infect. Immunol., 1993, 61, 627—-632. 30 Tuberculosis Research Centre, Chennai
9. Gupta, R. K. et al., Clin. Radiol., 1990, 41, 120-127. 28 Ingtitute of Nuclear Medicine and Allied Sciences,
New Delhi
10. Sehgal, V.N.etal., Int. J. Dermatol., 1990, 29, 237-252. 27 Maulana Azad Medical College, New Delhi
11. Khanolkaryoung, S. et al., Infect. Immunol., 1992, 60, 3925-3927. 27 National Institute of Immunology, New Delhi
12. Bhargava, D. K. et al., Am. J. Gastroenterol., 1992, 87, 109-112. 23 All India Institute of Medical Sciences, New Delhi
13. Dwivedi, M. et al., Am. J. Gastroenterol., 1990, 85, 1123-1125. 22 Moatilal Nehru Medical College, Allahabad
14. Kumar, L. et al., Pediatr. Infect. Dis. J., 1990, 9, 802—-806. 21 Post Graduate Institute of Medical Education and
Research, Chandigarh
15. Vansoolingen, D. et al., J. Clin. Microbiol., 1995, 33, 3234—-3238. 59 Beijing Tuberculosis and Thoracic Tumor Research
Institute, Beijing
16. Wang, J. et al., Anal. Chim. Acta, 1997, 337, 41-48. 19 South-Central University for Nationalities, Wuhan
17. Cole R. A. et al., Tubercle Lung Dis., 1996, 77, 363—-368. 11 Beijing Research Institute of Tuberculosis Control, Beijing
18. Zhang, M. et al., J. Immunol., 1999, 162, 2441-2447. 11 Nanjing Medical University, Nanjing

19. Zhang, L. X. andKan, G. Q., Tubercle Lung Dis., 1992, 73, 162-166. 11 Beijing Tuberculosis and Thoracic Tumor Research
Institute, Beijing

20. Zhou, A.T.etal., Clin. Diagn. Lab. Immun., 1996, 3, 337-341. 10 Beijing Chest Hospital, Beijing

21. Zhang, L. X. et al., Tubercle Lung Dis., 1995, 76, 100-103. 9 Beijing Tuberculosis and Thoracic Tumor Research
Institute, Beijing

22. Lu,C.Z. etal., Lancet, 1990, 336, 10-13. 8 Shangha Medical University, Shanghai

944 CURRENT SCIENCE, VOL. 82, NO. 8, 25 APRIL 2002



GENERAL ARTICLES

Table 10. Distribution of TB papers from India and China by
number of nationsin the byline

No. of No. of
No. of nationsin the byline papers papers

India China
1 512 22
2 29 13
3 6 3
4 1 1
5 3 2
6 1 0
9 1 0
Total no. of papers 553 40
No. internationally collaborated 41 18
Percentage papers internationally collaborated 7.69 45
No. of international links 69 27
Internationalization index 12.94 67.5

foreign authors.  Indian ressarchers  have  collaborated
with authors from USA in 18 papers and authors from
UK in 14 papes Chinese ressarchers have collaborated
with those from the US in 9 papers and with those from
Bdgium in 4 papas. TRC and AIIMS have collaborated
with foreign laboratories in 11 and 5 papers, regpec-
tivly. Nationa Inditute of Immunology, New Ddhi,
and Nationad Inditute of Mentd Hedth and Neuro-
siences Bangdore, have collaborated  with  foreign
authors in four papers esch. Three papers from Tubercu-
lods Hospitd, Chao-Yang and two each from Bedjing
Research  Inditute of Tuberculods Control, Beijing,
Nanjing Medicd Universty, Nanjing, and Second Hos
pital, Da-Qing, have foreign coauthors.

Of the 41 internationaly coauthored papers from In-
dia, Indian researchers are firs authors in only 16 pa
pers. Among the 18 internaionaly coauthored papers
from China, Chinee ressarchers are firg  authors in
only five The very high fraction of papers with
firsg authors from outsde India leads to the possbility
of much of such collaborative research beng *Safari

research’  or research where <dentiss from  advanced
countries use locd researchers medy to collect data,
specimen and cases™.

Conclusion

While China has achieved the bhiggest improvement in
cax ddection under the DOTS programme and main-
taned high cure raes India (dong with Bangladesh,
Pakistan and the Philippines) is among the countries
with the grestest number of cases without access to
good trestment®. Although China peforms much less
resserch than India and its work is quoted much less
often, it seems to have done far better than India in
hedth-care ddivery in TB. Perhaps the Chinexe ae bet-
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ter able to trandate know-how into do-how than the
Indians. Does it mean that countries like India and
China should recgve knowledge on TB control from
internationd sources (such as WHO and advanced
country research institutions) and smply get on with the
job? Certainly not, and our reasons for saying s0 have
dready been discussed under the setion ‘Why should
Indiaand Chinado TB research?

Both China and India need to inves in TB research
fa more than they do now. Fortunately, the overdl dli-
mae for research and combating TB is improving. The
formation of Globd Alliance for TB Drug Develop-
ment, bringing together public agencies and private cor-
porations as well as interndtiond agencies®®®, the recent
inititive of the British Medical Journals (BMJ) and
WHO pesuading leading commercid  publishers  to
meke ther journds avaldble on the web to scientists
and doctors in the devdoping world either & no cost or
a a vey low cos®, the G8 countries which met a
Genoa in Jly 2001 coming forward to persuade multi-
nationa drug companies to sdl TB drugs a a low cost
to developing countries®, companies like AstraZeneca
coming forward to invest in TB drug research in Indig®,
the Globd Forum for Hedth Ressarch holding inter-
nationd conaultations and highlighting the need for
immedide and focused action®, the admisson by Gro
Harlem Brundtland, WHO Director Generd, tha DOTS
was no longer enough and ‘it is high time to find new
and more efecive drugs for controlling TB%, Oxfam
atacking the world's larget pharmaceuticd company
over its drug pricing policies and deploring the lack of
systematic policies to meke medicines more fredy
available to developing countries® — dl these are indeed
heartening news on the policy front. On the research
front, the ducidaion of the complete genome of
M. tuberculoss has opened up severd new avenues of
ressrch such as new atti-tuberculoss drug develop-
ment targeted a newly recognized enzymes, or the de-
vdopment of new vaccines amed a hitheto unknown
antigens?®. To capitdize on this development, leeders of
the world's largest drug companies, together with heads
of the US Nationd Inditutes of Hedth and representa
tives of the Wdlcome Trugt, are discussing the possibil-
ity of forming public-private partnerships to fund
genomic  research®®.  Indeed, dthough  significant  obstar
cdes reman, the prospects for the development of new
and effective drugs agangt TB ae much greater than a
ay time in severd decades’. Both India and Ching,
with their increesingly better showing in new biology
reearch and drug devdopment in recent years, should
get into this consortium. Recently, the Nationa Inditute
of Allergy and Infectious Diseases (NIAID) has deve-
oped a globd TB research agenda that can succeed only
if NIAID can secure the cooperation and partnership
of endemic country scientitss and nationd TB control
proganmes’?. India and China should join  hands
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with NIAID as equad patners in joint
granmes

India and China adso should do dl they could to pro-
vide High Bandwidth Internet access to dl the higher
education inditutions, research laboraories and  hospi-
tas so that scientits and doctors in these countries can
teke maximum advantage of worldwide information
avaldle on the web, induding the morethan-1000
biomedicd jounds tha commecid publishes have
promised to meke fredy avalable to them on the web
commencing January 2002 (ref. 37).

Unlike in USA and to some extent western
there is vey litle collaboration between
resserchers, working mogdly in  hospitds  and
collegess, and badc lifestence ressarchers,  working
mogly in  universties and  government-run  research
laboratories in India and China Indeed, in USA much
of badc research in life sciences takes place in hospitas
and medicd research inditutions. Fortunately, in India,
condderable amount of TB ressarch tekes place in aca
demic laboratories. For example TB ressach a the
Indian Inditute of Science (IISc), Bangdore, hes a his
tory of over three decades, and currently, a least hdf a
dozen faculty members ae active in TB research. What
is more, they are collaborating with inditutions such as
TRC and the Nationd Tuberculoss Inditute, Bangdore.
Private Foundations such as Sir Dorabji Tata Centre for
Research in Tropica Diseases located in the campus of
IS hold anud symposa and invite academic and
cinicd researchers to share their experiences. The firg
of these symposia, held in March 2000, wason TB.

Hedth-policy experts emphasze the need for an
goproprigte  hedth  survellance system to measure and
monitor hedth satus™®. We bdieve a surveillance sys-
tem that monitors nationa research output and its im+
pact is equdly important. Indeed, TB research in India
is much better placed than research in other aress. That
is how Indias share in TB research is over 5% of the
entire world's research, compared to between 2 and 3%
in most other fields Even so, hedth and research pol-
icy-makers need to prioritize research aess, as the
funds avalable continue to be inadequate. There is a
gret need for research to be integrated into nationd
hedth-policy debatess As much as possible objective,
quaity research and epidemiology should be the foun-
dation of these debates’®. Also, there is often the danger
of reseach in such crudd aess not addressing the
problems the control programme managers would  want
to. Should India and China spend bulk of ther TB re-
search  budget on laboratory-based research amed &,
sy the ducidaion of the physiology of the organism
and the response of the human host or on hedth-policy
ressarch and TB service ddivery? Is it necessry to dis
tinguish hedth priorities from hedth research priori-
ties"™? From a globd perspective, it is sad that failure
to inves in badc research has led to a grim Stuation

ressarch  pro-

Europe,
clinicd
medical
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and opeationd research to edablish the feashility of
DOTSPlus efforts should be another priority*®. Doc-
tors, researchers and policy-makers in India and China
should be sensitized to such issues.

The Harvad report’® dso emphasizes the need for
NGOs, hedth-care professonas, patient organizations
and many other groups to forge novel caditions to bring
TB under contral. India and Ching, as the two countries
most affected, should join and play an active pat in
such caditions. India and China should play incress-
ingly important rolesin making the world TB-free.
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