


























Fig.14: Frequency distribution of monocytes
lymphocyte ratio (ML ratio) (B) among four groups.
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The study is in progress.
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[-12: Protecting and improving public health global ly: Building laboratory,
surveillance and workforce capacity to detect, resp ond to and prevent DR-TB

in India
Principal Investigator
Source of funding
Study period
Background:

Current methods for detection of TB
drug resistance are limited. Early
detection of drug resistance is crucial
for patients’ treatment and to prevent
DR-TB transmission. NGS capacity is
the key to understand the molecular
epidemiology of DR-TB, develop new
molecular methods for detection of TB
and drug resistance and assist in TB
outbreak investigations.

Aims and objectives:

The proposed activities of this project
is to build capacity to prevent, detect,
respond to, and control the growing
problem of DR-TB in India and prevent
antimicrobial resistance, and
strengthen  surveillance  systems,
national laboratory systems, and
workforce development.

Progress of activities performed at

NIRT:

» Established the whole genome
sequencing facility and capabilities

Dr K R Uma Devi
CDC (GHSA), Atlanta.
2015-2020

for M. tuberculosis for the
detection of DR-TB mutations by
computational analysis at NIRT.
The IQA and EQA validation done
for NGS sequencing.

Prospective drug resistant strains
collected from various IRLs as
identified by CTD for a national
representative of DR-TB strains.
Phenotype by MGIT DST for a
panel of 14 first-line and second-
line drugs was performed and the
genotypic detection by NGS was
compared for each isolates.
Sensititre MYCOTB MIC plate
based assay is being optimized.
The prospective strain collection is
ongoing.

The discrepant isolates by
genotype and phenotype will be
tested in Sensititre MYCOTB MIC
plate for further confirmation and
validation.

Table 25: Nationwide TB samples collection and work progress in the study

it NGS done
CDC-GHSA study Culture positives MGIT DST
(Nos) (Nos) done (Nos)
Prospective isolates 2100 1388 1600
Retrospective isolates 166 166 166

The study is in progress.
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I-15: Functional characterization of Rv0148 oxidoreductas

tuberculosis

Principal Investigator
Source of Funding
Study Period

Background:

M. tuberculosis resides in the host
macrophages during infection and
adapts to resilient stresses generated
by the host immune system. In
response, M. tuberculosis codes for
short-chain dehydrogenases/
reductases (SDRs). These SDRs are
nicotinamide  adenine  dinucleotide
(NAD) reliant oxidoreductases involved
in cell homeostasis. The precise
function of oxidoreductases in M.
tuberculosis was unclear.

Objective:

To evaluate the functional importance
of oxidoreductase family gene Rv 0148
in M. tuberculosis.

Methods:

To assess the virulence of gene knock
out mutant we conducted animal
experiments using guinea pigs.The
Duncan-Hartley strain guinea pigs in
the weight of 250 to 350 gm were
maintained in National JALMA Institute
of Leprosy and Other Mycobacterial

Diseases, Agra, India in a biosafety
level 1l facility. To evaluate the effect

e of Mycobacterium

Dr. P. Kannan
DST Inspire Fellowship
2016-2021

of A0148 deletion on the pathogenesis
and in-vivo survival of Hs7Rv. Guinea
pigs (n=5) were infected with 80 to 100
bacilli of Hz;Rv, A0148 and CA0148
strains through aerosol route. Animals
were euthanized using Thiopentone
sodium (100 mg/kg body weight)
injection at 5™ and 10™ week post
infection. After dissecting liver, lungs
and spleen were observed for
pathological damage graded based on
Mitchison scoring system. Portion of
left caudal lung lobe and spleen caudal
segment from the infected animals
were removed aseptically and
homogenized in 5 ml saline by using
Teflon glass homogenizer.

Results:

The animals were sacrificed and
observed that the lesions were less in
mutant group animals compared to
H37Rv group. Further, homogenates
need to be processed to evaluate the
in-vivo survival of mutant in guinea

pigs.

Conclusion:

An initial animal experiment result
indicates Rv 0148 play a role in
virulence of M.tuberculosis.

| —16: CYP27b1 gene polymorphisms in pulmonary tuberculosis

Principal Investigators
Source of Funding
Study Period

Background: Cyp27bl gene encodes
la-hydroxylase enzyme which
synthesize active form of vitamin D3.
Polymorphisms in this gene associated
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Dr.M.Harishankar; Dr.B.Ramalingam
Intramural, NIRT.
2020-21

with vitamin D deficiency and TB
outcome.



Aim

To find out the association of Cyp27b1
rs118204011(C/T) and rs11820
4012(A/G) polymorphisms with
susceptibility/protection to pulmonary
tuberculosis in healthy controls (HCs)
and pulmonary tuberculosis (PTB)
patients and its influence on 25(OH)D
levels.

Methodology: Totally 100 HCs and
PTB patients will be genotyped by
polymerase chain reaction followed by
restriction fragment length
polymorphism (PCR-RFLP) method.
25(0OH)D levels is estimated by ELISA
method.

Table 26: Number of subjects studied and genotype

Statistical Analysis: Genotypic
associations, p-values with OR
adjusted for gender and age will be
calculated by logistic regression under
codominant, dominant, recessive and
overdominant models using the online
SNPstats program . The best fitting
model of association will be
determined using the Akaike
information  criterion  (AIC) and
Bayesian information criterion (BIC)
provided by the software. The
25(0OH)D levels between different
genotypes in same group will be
analyzed by paired "t" test and
different group by independent "t" test.
A p-value <0.05 will be considered
statistically significant.

details using PCR-RFLP

method
So far Restricted
studied - fragment
Cyp27b1 SNPs I;(Z:E R(e;tzrlcr::(;n Genotypes | length in base
HCs | PTB y pair(bp)
rs118204011(C/T) 73 76 279 Bsmi CC-single 279bp
band
CT-3 bands | 279+202+79bp
TT-2 bands 202+77bp
rs118204012(A/G) | 43 | 46 | 248 MIuCl AA-2 bands 206+42bp
AG-3 bands | 248+206+42bp
GG-single 248bp
band

The study is in progress.

| -17: Identification of the latent tuberculosis sp
immunoproteomic analysis of the cell wall and membr

tuberculosis.
Principal Investigator
Source of Funding
Study period
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Background with rationale: The
proteins of the cell wall and cell
membrane of mycobacterium are
unique and many of them play a
crucial role in the pathogenesis of
tuberculosis. Therefore, immunological
characterisations of these
mycobacterium surface associated
proteins will help in understanding the
pathogenesis of tuberculosis.
However, the hydrophobic nature of
mycobacterial cell wall and membrane
proteins makes it technically
challenging in terms of solubilisation
and separation of these proteins. In

this study, we plan to perform a novel
two dimensional separation
approaches for separation of these
hydrophobic proteins. The separated
protein fractions will be subjected to
immunological characterisation in vitro
using  biological samples. We
anticipate that this new approach, will
facilitate the identification of novel
biomarkers for diagnosis of Latent
tuberculosis infections.

Aims and objectives of the study:

The objective of the study is to identify
latent tuberculosis specific markers by

comparing immune responses against
cell wall and membrane proteins of M.
tuberculosis between latent and active
tuberculosis participants.

To achieve that aim, the following
experiments will be carried out,

1. To fractionate mycobacterial cell
wall and membrane proteins using two
dimensional separation approach

2. To study the cellular immune
response (IFN-y TNF-a and VEGF
response) against isolated fractions by
whole blood culture method

3. To study the antibody (IgG)
response of the separated fractions by
using sera of the study participants

4. To perform proteomic
characterization of immunologically
important fractions by mass
spectrometry.

Methodology:

Hydrophobic membrane proteins of M.
tuberculosis to be initially separated by
reverse phase HPLC (RP-HPLC)
method. The RP-HPLC separated
fractions will be subjected to a second
dimensional separation based on
molecular weight by SDS-PAGE. The
individual antigens and the less
complex mixtures so obtained will be
subjected to immunological
characterization by cellular assays
using whole blood and their antibody
response will also be assessed.

Results:

During this year, large scale culturing
(10 litres) of the S7 mycobacterial
strain (clinical strain), sonication of the
isolated bacterial pellet (in batches)
and further clean-up was carried out
using standard protocols. We were
able to achievelO mg of the whole cell
lysate protein per 100 ml of the culture.
In total, 1 gram of whole cell lysate has
been obtained so far. Bacterial lysate
preparation of the remaining pellet is
underway. The study is ongoing.

[-18: ATTENUATED MYCOBACTERIA BASED VACCINE WITH A NOVEL

STRATEGY FOR T CELL PRIMING

Principal Investigator
Ph.D student
Study period

Background with rationale:  Currently
available BCG vaccine has shown to

Dr. K.R. Uma Devi.
Ms. J.S. V. Soundarya
2019-2024

have varying efficacy in adult
population in different parts of the



world. Therefore in the current
scenario, development of new vaccine
candidates is a priority. rBCG co-
expressing  Ag85A-ESAT6  fusion
protein of M.tb elicited more long
lasting and stronger Th 1 type cellular
responses in BALB/c mice. In the
present study, additional modifications
will be carried out in the mc*6206
(attenuated M.tb) and BCG to provide
enhanced immune response by a two
prong approach. First approach is to
add an additional deletion of ChoD or
Tgs4 to mc?6206 and BCG and
second is to provide a targeted
delivery of T cell specific mycobacterial
antigens to the dendritic cells using
these knock out strains.

Specific aims of the study:

1. Construction of rAMtb
(Recombinant attenuated
mycobacterium  tuberculosis) and
rABCG (Recombinant attenuated
BCG) by deletions in either of two
genes, Rv3409c (ChoD) or Rv3088
(Tgs4) in attenuated M.tb (mc? 6206)
and in the identical homologues in
BCG (Mb3443c and Mb3115)
expressing CFP10 and/or ESAT 6.

2. Construction of fused CFP10
and/or ESAT6 to Dec205 scFv, for

secretion (Antigen 85 signal
sequence) from the mycobacterium for
enhanced TB-specific T cells.

3. To test the efficacy of the
constructed rAMtb or rABCG for their
immunogenicity and to compare their
efficacy with that of BCG.

Methodology:
Construction of fused CFP10 and/or
ESATG6 to Dec205 scFv:

1. Designing of inserts - Dec 205
ScFv-ESAT6-CFP10-V5 (Insertl) for
pBRL34 vector and Ag85p-19kDss-
Dec 205 ScFv-ESAT6-CFP10-V5
(Insert2) for pMV306/206 vectors

2. Cloning and amplification of the
fusion  protein  constructs into
mycobacterial shuttle vectors
pBRL34, pMV206, pMV306 has been
achieved in E.coli.

3. Selection of positive clones
through restriction digestion of the
obtained plasmid from the
recombinants.

Results:
Construction of insert 2 has been
achieved. The study is ongoing.

Fig.18: Representative culture plates — a) DH5 a pMV206K:Insert2 colonies and

b) Ligation control (SAP treated pMV206K)

(b)



Fig. 19: screening of pMV206K:Insert2 plasmids (dou
and EcoRV).

[-19: Identification of tuberculosis specific bioma

proteomic analysis of urine

Principal Investigator
Source of Funding
Study period

Background: Newer diagnostic
methods are urgently needed for the
diagnosis of the childhood

tuberculosis. Identification of the
childhood tuberculosis specific
biomarkers will be helpful in the

development of the newer diagnostic
method in diagnosing childhood
tuberculosis. MS-based biomarker
identification in urine of childhood
tuberculosis participants is so far not
carried out. So, in the present study
we are studying urine using MS-based
proteomic approach to identify the
biomarker specific for childhood
tuberculosis.

Aim:

To identify the childhood tuberculosis
specific biomarkers by urine proteomic
analysis.

Objectives:
I. To identify disease-specific
biomarker for childhood

tuberculosis in urine.
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Dr. D.Anbarasu.
DHR-ICMR
2019-2021

ii. To understand the disease-
specific modification of the
identified biomarker proteins in
urine by using high-resolution
mass spectrometry analysis

Methodology:

Study Groups:

Group A: Children with confirmed TB:
(N=62)

Group B: Children having respiratory
infection other than TB: (N=62)

Group C: Healthy children: (N=62)

Urine Proteomic Analysis:

The abundant proteins in the urine will
be removed by using the centrifugal
concentrators which having 50Kda
molecular weight cutoff membranes
(Merck Millipore, USA) to remove the
high abundant proteins as elute. Both
the eluted and concentrated urine
samples are again concentrated using
3000da cutoff membrane centrifugal
concentrators. This will retain only the
protein molecules in the urine sample.



Both the highly abundant and low
abundant urine proteins (400ug of
urine proteins) are subjected to SDS-
PAGE analysis. The separated
proteins on the gel will be cut into 10
equal parts. Each gel lane will be
subjected to in-gel digestion.

[-20: Gene knockout characterization of Rv2159, a a

Mycobacterium tuberculosis

Principal Investigator
Source of Funding
Study Period

Background:

Macrophages during M. tuberculosis
infections produce reactive oxygen
species (ROS) and reactive nitrogen
species (RNS). The oxidative stress
and the resulting super oxides during
M.tuberculosis infections are
converted into various oxidants like

HCIO, H,O, & ONOO™ which damage
the bacterial cells. OxyR and soxR
are two prokaryotic regulators against
peroxides and superoxides. Due to the
evolutionary inactiactivation of oxyR in
M. tuberculosis, peroxidase stress is
managed by alkylhydroperoxidase
reductase (AhpC). The AhpC may
assist M. tuberculosis in resisting
against oxidative damage in absence
of the catalase. Hence, studies like
gene  knockout  will help in
understanding the role of AhpC in M.
tuberculosis. In this study, we have
chosen AhpC family member Rv2159
of M. tuberculosis

Objective: To understand the
functional role of AhpC family genes in
M. tuberculosis

Methods : The gene knockout mutant
of Rv2159 in M. tuberculosis was
constructed by phage-facilitated allelic
exchange. The mutants subjects to
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Results:

The recruitment of study subjects was
initiated in October 2019. So far, we
have successfully recruited 20 children
with respiratory infection other than TB
(Group B) and 5 children with
confirmed TB.

The study is ongoing.
Ikyl hydroperoxidase of

Dr. P. Kannan
DST Inspire Fellowship
2017-2021

various stresses and macrophage
infection assays.

Results:

Gene disruption shows increase in the
growth of the knockout strain and
displayed distinct difference in the in-
vitro growth.THP-1 infection of mutant
showed reduced in-vivo survival.
Enhanced expression of IL-13, G-CSF,
IP-10, MCP-1(MCAF), and MCP-la
cytokines were observed in A2159
compared to Hsz;Rv. The exposure of
mutant to oxidative stress using 2&
4mM concentration of H202 displayed
the mutant was sensitive to H202.
Investigated whether Copper, Zinc and
SDS stresses disturb the metabolism
of A2159, results suggested that
mutant was sensitive to stress
compared to Hsz;Rv and CA2159. To
evaluate the drug resistance MGIT
was performed, mutant displayed it
has no role in drug resistance.

Conclusion:

The current study has brought to light
the possibility to predict the function of
AhpC genes involved in oxidative
stress. The in-vitro and in-vivo
experiments displayed the prominent
role of Rv2159 in survival of M.
tuberculosis. The study is ongoing



[-21: Study on Mutations Associated with Pyrazinami

Mycobacterium tuberculosis

Principal Investigator
Source of Funding
Study period

Background:

Pyrazinamide (PZA) is an important
first line drug in TB therapy. It is active
against semi dormant Mycobacterium
tuberculosis which is not killed by other
TB drugs. Because of its indispensable
sterilizing activity, all new TB drug
candidates in clinical trials are used
together with PZA. Although PZA has
been continuously used to treat TB,
the WHO does not include PZA in the
group of antimycobacterial drugs to be
routinely tested for resistance because
PZA drug susceptibility testing (DST) is
notoriously difficult and often
inaccurate. Resistance to PZA will
severely affect the treatment outcome
in TB cases. In India no major studies
have been conducted to understand
PZA resistance among various clinical
strains from presumptive drug resistant
patients. This study will provide a
unique opportunity to understand the
genotype mutations and phenotypic
correlation with PZA resistance in
clinical strains.

Objectives:
The objective of this study is to
understand the Pyrazinamide

Table 27: Screening of first line drug resistance a

de Resistance in

Dr.P.Kannan
ICMR
2019 — 2022

resistance in
tuberculosis  strain
presumptive drug
from Chennai.

Mycobacterium
isolated  from
resistant patients

Methods
Isolate selection:
All clinical strains isolated from

presumptive drug resistant stored
cultures from three districts of Greater
Chennai were included in the study.
Approximately 400 strains collected
during 2017-2018 will be used for this
study. All isolates will be processed
immediately and subjected to
phenotypic DST, PZase activity, and
targeted gene sequencing. The
aliquots of the bacterial cultures will
be stored as glycerol stocks —80 °C.

Results:

Total numbers of 196 clinical isolates
were collected among which 148 were
MGIT positive for M.tuberculosis
(Table 27) and remaining stored
isolates  either not grown or
contaminated. MGIT positive strains
were screened for PZA susceptibility
testing. MGIT DST have completed for
143 isolates.

long with PZA resistance

Total no INH INH+RIF | INH+PZA | RIF+PZA | INH+RIF+PZ PZA
of Resist | Resistant | Resistant | Resistant A Resistant alone
isolates ant Resistant
143 38 8 14 01 07 15

148 MGIT positive strains were used for further studies. Resistance for Isoniazid
(INH), Rifampicin (RIF) and Pyrazinamide (PZA) were screened. Among 143
isolates, 38 isolates were INH resistant, 8 isolates were INH+RIF Resistant, 14 were
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INH+PZA resistant, 7 isolates were INH+RIF+PZA resistant, 1 isolate showed
RIF+PZA resistant and 15 isolates were found to be PZA alone resistant.

The study is on-going

[-22: Studies on epigenome wide alterations in alve  olar macrophages during
Mycobacterium tuberculosis infections in guinea pig pulmonary tuberculosis
model

Dr. P. Kannan
Extramural — DST- SERB
2017 — 2021

Principal Investigator
Source of funding

Study Period

Background:

The short or long term changes of host
cell epigenome elicited by pathogens
may play a role in disease initiation
and progression. An increasing
number of bacterial pathogens may
also elicit chromatin modifications in
various host species. In the present
study we focus on M. tuberculosis
induced epigenetic dysregulation in
guinea pig which encode proteins or
possess cell constituents that may
interact with the epigenetic machinery
of host cells. These interactions
frequently result in a reprogramming of
the host cell epigenome and gene
expression pattern and associate with
pathological changes, these epigenetic
changes can be Dbeneficial or
disastrous to pathogens.. There has
been huge advances in sequencing
technology which can lead to a better
understanding of the roles of
epigenetics in the tuberculosis.
Bisulfite sequencing remains the most
sensitive and specific method for
analyzing DNA methylation.

Objectives:

To understand epigenetic alterations in
pulmonary macrophages during M.
tuberculosis infections in guineapigs.

Methodology:
For the infection study, Hartley guinea
pigs were brought to BSL Il animal

facility in JALMA Institute of Leprosy and

99

other mycobacterial diseases at Agra.
H37Rv was infected via aerosol route
using nebulizer with 50-100 bacilli per
animal. Following 9 weeks of infection,
the guinea pigs (6 control and 6 treated)
were euthanized (Fig.20) and pulmonary
macrophages were collected. Genomic
DNA was extracted from macrophages
for whole genome bisulphate sequencing
and chip sequencing.

Libraries of genomic DNA (gDNA) were
prepared for whole-genome bisulfite
sequencing (WGBS), a sequencing-
based methylation analysis application.
Genomic DNA was treated with bisulfite
reagent, prior to library preparation for
sequencing, The libraries were prepared
for subsequent cluster generation
starting from sample DNA through
adaptor ligation, library purification, and
guantification. Base quality distribution.
Alignment files (sorted bam files) and
alignment statistics, chromosome wise
read alignment distribution, distribution of
the methylated sites in the
genic/intergenic regions were analysed.

Results:

Differentially methylated regions were
identified and sorted as hyper methylated
and hypo methylated regions. Among the
differentially methylated Genes, Genes
involved in epigenome modifications
were selected and used for further
analysis. (Table 28)



Fig 20: Comparison between Control and

spleen
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Table 28: Genes involved in epigenome modifications

Gene ID Entry name |Gene Name Protein name
ENSCPOG00000001094 | HOUVF4 NT5E 5'-nucleotidase ecto
ENSCPOG00000012562 HOVLQ3 HLA-DOA Major histocompatibility
complex, class I, DO alpha
ENSCPOG00000033895 | AOA286XUPS | HLA-DOB | Malor histocompatibility
complex, class Il, DO beta
ENSCPOG00000004277 | HOV2S8 BTNL2 Butyrophilin like 2
ENSCPOGO00000033475 | AOA286XZI1 | ZNF131 Zinc finger protein 131
ENSCPOG00000036046 | AOA286Y312 | SPRED1 Sprouty related EVH1
domain containing 1
ENSCPOG00000015287 HOVTO3 CCBE1 Collagen and calcium
binding EGF domains 1
ENSCPOG00000001394 HOUW3S RAB3C RAB3C, memt_)er RAS
oncogene family
ENSCPOG00000013970 | HOVPZ2 SNCA Alpha-synuclein
ENSCPOG00000039252 | AOA286XSI1 | PKNOX1 PBX/knotted 1 homeobox 1
ENSCPOG00000001151 | HOUVK1 FAF1 Fas associated factor 1
ENSCPOG00000002148 | HOUXV1 CCNK Cyclin K
ENSCPOG00000001655 | HOUWP9 GPC3 Glypican 3
ENSCPOG00000019915 | HOVYM7 PKN1 Protein kinase N1

100




Scm polycomb group

ENSCPOG00000003397 | HOVOS6 SCMH1 !
protein homolog 1
ENSCPOGO00000033310 | AOA286XV43 | ZNF746 Zinc finger protein 746
ENSCPOG00000015410 | HOVTA®G6 Rarb Uncharacterized protein
ENSCPOG00000034846 | AOA286XLG5 RAB4A RAB4A, member RAS
oncogene family
ENSCPOG00000012350 | HOVL87 POLRIA DNA-directed RNA
polymerase subunit
ENSCPOG00000031544 | AOA286Y4F6 | PCDH10 Protocadherin 10
Phosphoprotein membrane
ENSCPOG00000039715 | AOA286XLIS | p gy anchor with
glycosphingolipid
microdomains 1
ENSCPOG00000000591 | HOUU94 Notch4 Uncharacterized protein
ENSCPOG00000004692 | HOV3Q6 MSL3 MSL complex subunit 3
ENSCPOG00000032303 | AOA286XCEO | ETV3 ETS variant 3
ENSCPOG00000024581 | HOW1T3 BCL2 BCL2 apoptosis regulato
ENSCPOG00000012507 | HOVLL1 ZNF704 Zinc finger protein 704
Pro-interleukin-16 [Cleaved
ENSCPOG00000015489 | HOVTH?2 into: Interleukin-16 (IL-16)
IL16 (Lymphocyte
chemoattractant factor)
(LCPF)]
ENSCPOG00000034489 | AOA286XHH6 CDKS5 regulatory subunit
CDKAL1 : . :
associated protein 1 like 1
ENSCPOG00000001954 | HOUXES WWOX WW domain containing
oxidoreductase
ENSCPOG00000011312 HOVIWS TRIM24 ;’;rlpartlte motif containing
ENSCPOG00000009000 HOVDM2 CHDIL Chromodomain helicase

DNA binding protein 1 like
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Statistics

STUDIES COMPLETED:

S-5 : Models Formulation using Cox Regression: A Ra
variable selection for Time-to-Event Randomized Cli

Tuberculosis

Principal Investigator
Source of Funding
Study Period

Abstract: Handling of RCT data is
unique and challenging for statisticians
because it has both time-to-event
outcomes and censored observations
where the event was not observed
during follow-up. Survival analysis of
such data using Cox proportional
hazard model will end up in some
covariates contributing to the time-to-
event outcome. But the possible
limitation of this model is that it might
not select some covariates which are
statistically insignificant in unadjusted
and adjusted regression approaches,

but they could still practically
contribute to the time-to-event
outcome. Instead, when various

permutations and combinations of all
the covariates are formed as candidate
models prior to the conventional
method, this limitation can be
minimized. This alternative approach
will not only give additional useful
information but also will help in better
interpretation of the time-to-event
outcome.

To address this issue we undertook
survival analysis of the data obtained
from a RCT conducted at NIRT, with
1236 culture positive PTB patients
treated with three different ATT
regimens. The main objective was to
formulate various candidate model
selections using Cox (PH) that yield
clinically potential and interpretable
estimates of the effect of exposure
factors independently through Akaike
Information Criterion (AIC) aspects.
Additionally, it compared models with
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2019-2021

different forms of variable selection in
Cox (PH) models. Also, it identified
covariates that are influencing the

time-to-sputum conversion as the
event of interest. Furthermore, it
examined the performance  of

univariate models on the prediction
that how it could be relevant to the
response. Predominantly this
technique was applied in the
development of a prediction model for
the risk of delayed sputum conversion
during TB treatment.

COX Proportional hazards model:

As in conventional regression, survival
regression models allow for the
guantification of the effect on survival
of a set of predictors, the interaction of
two predictors, or the effect of a new
predictor above and beyond other
covariates. For the past several
decades the Cox proportional hazards
model has been used
comprehensively to examine the
covariate effects on the hazard
function for the time-to-event data. The
proportional  hazards model s
appropriate when there is a permanent
difference between the groups in the
longer term in the context of the follow-
up period. Cox proportional hazards
models are derived from the
underlying baseline hazard functions
of the patient population and an
arbitrary number of dichotomized
covariates. Also, it does not assume
an underlying probability distribution
but it assumes that the hazards of the



patient groups are constant over time.
That is the main reason it is being
called “proportional hazards model”.
The hazard function plays a very
important role in survival analysis. The
Cox proportional hazards model
investigates the relationship between
predictors and the time-to-event
through the hazard function. It
assumes that the predictors have a
multiplicative effect on the hazard and
that this effect is constant over time.
Cox model is the most popular
mathematical modelling approach for
estimating  survival curve  when
considering several explanatory
variables simultaneously. It is also
called a semi-parametric model. The
Cox PH model is usually written in
terms of the hazard model The Cox
PH model is given below as described
by Cox (1972). That is

h(t, X) = hy (t)eZi=1 Pi¥i
where h,(t) is baseline hazard and B

is parameter vector and X\ are
independent variables. The Cox model
formula says that the hazard at time t
is the product of two quantities. The
first of these, hy(t), is called the
baseline hazard function. The second
guantity is the exponential expression
e to the linear sum of B;X;, where the
sum is over the p explanatory
Xvariables. This model gives an
expression for the hazard at time t for
an individual with a given specification
of a set of explanatory variables
denoted by X. That is, X represents a
collection of predictor variables that is
being modeled to predict an
individual's hazard. An important
feature of this formula, which concerns
the  proportional hazards (PH)
assumption, is that the baseline
hazard is a function of t, but does not
involve the X's. Cox models have
achieved great popularity, because
they do not require the investigator to
assume a particular survival
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distribution for the data. Instead, these
models use a hazard function. In
estimating the baseline hazard
function, a Cox model uses the so-
called Aalen-Breslow estimator, which
is a generalization of the non-
parametric Nelson-Aalen estimator of
the cumulative hazard function
(Kalbfleisch, JD.; Prentice, RL. The
statistical analysis of failure time data.
2nd ed. Hoboken: John Wiley and
Sons; 2002.). An additional justification
on why it is called as “semiparametric
model” is because of the lack of a
parametric form of the survival
distribution and this is the only model
that consists of two components
together; they are the baseline hazard
as a nonparametric component and
the exponential part as a parametric
component.

lllustrative example

One of the Randomized Clinical Trial
(RCT) enrolled about 1236 pulmonary
tuberculosis  patients into three
different treatments including a control
treatment. The total duration of the
treatment period is six months. The
study was conducted at the National
Institute for Research in Tuberculosis
(Indian Council of Medical Research),
Chennai India. The event of interest is
sputum culture conversion (positive
into negative) during the treatment
period and sputum test was carried out
every month during the treatment
period. The statistical package was
used for all type of statistical analyses
by R version.3.5.2.

The covariates considered for the
analysis were,

1. Age (in years)

2. Sex (Male-1 and Female-0)

3. Treatment group (1- Control, 2-
Trial Regimen-I1, 3-Trial Regimen-II)

4. Weight at baseline (in Kg)



5. Pre-treatment sensitivity (Drug
Susceptibility Test-DST)(Res. to any
Drug-1 and Sens to all Drug-0)

Table 29: CoxPH Model unadjusted

Time and status were also involved
here. The event was coded as 1 and
censoring was coded as 0.

CoxPH Model unadjusted

coef \ exp(coef) \ se(coef) | z p
Control(Ref)

Trial Regimen-I 0.1626 1.1766 0.0762 2.1350 0.0327
Trial Regimen-II 0.1976 1.2185 0.0758 2.6080 0.0091
Female(Ref)
sexMale -0.3365 0.7142 \ 0.0750 | -4.4860 0.0000

Sensitive to all Drug(Ref)

Eﬁ;b ?\L’%ﬁﬁ;to 07902|  0.4537| 0.0904| -8.7400| <2e-16
Age -0.0037 0.9963 0.0028 -1.2990 0.1939
wt 0.0135 1.0136 0.0045 2.9730 0.0030
Every hazard ratio (HR) represents a slower among male patients (HR-

relative risk of conversion and that
compares one occurrence of a binary
feature to the other occurrence. For
treatments, an HR of 1.04 for trial
regimen-I communicates that patients
who received trial regimen-l had a
reasonably quicker sputum conversion
compared to patients who received
control treatment (which served as a
reference to calculate the hazard
ratio). As shown by the forest plot, the
respective 95% confidence interval is
0.90 - 1.20 and the result was non-
significant. Nevertheless, trial regimen
-Il has an HR 0.85 and it conveys
significantly slower conversion than
compared to patients who received
control treatment. In gender, when
compared to female patients, the
conversion scenario was significantly
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0.73(0.63-0.85)). From the DST point
of view, patients from the “Sensitivity
to All Drug” group served as reference
and the group of patients in “Resistant
to any drug” have slower conversion
rate(HR-0.45(0.38-0.54)) which was
also showing a significant difference.
As per the age, it was classified into
seven groups and the group of
patients “<20years” served as the
reference. As age progresses the
sputum conversion rate was marginally
decreasing when compared to the
reference group. These differences are
acknowledged with statistically
significant. Another important factor,
weight at baseline influenced the
sputum conversion as outcome and
the HR is 1.02(1.00-1.02)



Fig 21:

Forest Plot1. Adjusted Hazard Ratio with p-value
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On the other hand, when the higher
age group (>=46 years) was treated as
the reference, the HR’s of 1.17(0.93-
1.47) and 1.02(0.83-1.26) for age
groups “<20 years” and “21-25 years”
respectively. It is also conveyed that
these two groups were having higher
conversion rate than compared to all
other groups like age groups of “26-
307, “31-35", “36-40" and “41-45”" and
their HR's of 0.94(0.76-1.17),
0.96(0.77-1.20), 0.90(0.71-1.14) and
0.85(0.66-1.10) respectively.
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Using this model, we can perceive that
the treatment group, gender, and age
group variables significantly influence
the patients’ sputum culture conversion
in this study. This is quite different
from what it was saying with the
Kaplan-Meier estimator and the log-
rank test. Whereas the former
estimates the survival probability, the
latter calculates the risk of time to
sputum conversion and respective
hazard ratios. This analysis shows that
the results that those methods yield
could differ in terms of significance.




Table 30:

95% ClI for HR
B SE p-value. | HR | Lower | Upper
Control(Ref)

Trial Regimen-| .022 .075 765 | 1.023 .884 1.183
Trial Regimen-I| -.125 .076 100 | .882 .760 1.024
Female(Ref)

Male | -.243 | 077 | .001| .784| .675] 911
SENS(Ref)

Res.to any drug -.633 .091 .000 | .531 445 .634
wt_at baseline 011 .005 .022 | 1.011 1.002 1.020
Age <21 (Ref)

Age 21-25 -.113 107 .289 | .893 725 1.101
Age 26-30 -.183 109 .094 | .833 672 1.032
Age 31-35 -.166 116 153 | .847 .675 1.063
Age 36-40 -.207 124 .095| .813 .637 1.037
Age 41-45 -.265 133 .047 | .768 591 .996
Age >=46 -.129 115 261 | .879 .703 1.101
Control(Ref)

Trial Regimen-I .022 .075 .765 | 1.023 .884 1.183
Trial Regimen-l -.125 .076 .100 | .882 .760 1.024
Female(Ref)

Male | -.243 | 077 | .001| .784| .675] 911
SENS(Ref)

Res.to any drug -.633 .091 .000| .531 445 .634
wt_at baseline 011 .005 .022 | 1.011 1.002 1.020
Age >=46 (Ref)

Age (<21) 129 115 261 | 1.137 .909 1.423
Age 21-25 .016 108 .885 | 1.016 .822 1.255
Age 26-30 -.054 108 617 | .947 .766 1.172
Age 31-35 -.037 114 745 .964 J71 1.205
Age 36-40 -.079 121 517 924 729 1.172
Age 41-45 -.136 131 298 | .873 .676 1.128

The possible candidate models are being
engaged for the time-to-sputum conversion
of tuberculosis data. The ultimate
candidate regression model is identified by
the way of covariates with p-value > 0.05
one at a time until all regression
coefficients are significantly different from
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the chosen alpha level of 0.05. Since the
statistical testing at each step of the
stepwise variable selection procedure is
conditioning on the other covariates in the
regression model, the concern of the
multiple testing problems is demonstrated
in the given table 30.



Table 31: Candidate model selection with five predictors whic
influencing time to sputum conversion in tuberculos

h are likely to
is

Model num. |num.predictors Models with predictor(s) AlC
29 4 Treatment+sex+wt+DST 13419.89
31 5 Treatment+age+sex+wt+DST 13420.24
25 3 sex+wt+DST 13424.97
30 4 age+sex+wt+DST 13425.07
20 3 Treatment+sex+DST 13426.48
27 4 Treatment+age+sex+DST 13426.51
23 3 age+sex+DST 13430.25
14 2 sex+DST 13430.46
28 4 Treatment+age+wt+DST 13437.43
18 3 Treatment+age+DST 13438.36
21 3 Treatment+wt+DST 13441.54
24 3 age+wt+DST 13441.74
12 2 age+DST 13442.14
9 2 Treatment+DST 13442.16
15 2 wt+DST 13446.29
5 1 DST 13446.41
26 4 Treatment+age+sex+wt 13508.90
19 3 Treatment+sex+wt 13509.24
22 3 age+sex+wt 13515.09
13 2 sex+wt 13515.65
16 3 Treatment+age+sex 13517.61
7 2 Treatment+sex 13518.14
10 2 age+sex 13522.74
3 1 sex 13523.48
17 3 Treatment+age+wt 13524.57
6 2 Treatment+age 13527.14
8 2 Treatment+wt 13529.50
11 2 age+wt 13530.36
1 1 Treatment 13531.42
2 1 age 13532.37
4 1 wit 13535.67
Discussion: recapitulated the variables derived with

The proportional hazards model has
become the model of choice in the
analysis of time to event data in clinical
trials.  In this research work our efforts
to formulate models with Cox regression
in parallel with conventional unadjusted
and adjusted regression procedures
using RCT TB data we found that top
two formulated models not only
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conventional procedures, but also the
missed ones. Candidate model
selection with five predictors which are
likely to influence time to sputum
conversion in tuberculosis have been
identified with different models and its
deviance criteria. The lowest deviance
is the better the model.



STUDIES IN PROGRESS:

S- 6: Development of a Database of Clinical Study X

Principal Investigator
Source of Funding
Study Period

Background: The NIRT has been
conducting clinical trials to define
better treatment for various forms of
tuberculosis (TB) during the last seven
decades. This involves laborious
manual documentation of X-rays and
follow-up for patients up to five years.
In order to make the database of X-
rays as an e-storage and an efficient
electronic image capture (EIC) through
a clinical trial management system
(CTMS) is essential. The radiograph
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-rays at NIRT, Chennai
Dr. C. Ponnuraja

ICMR
March 2020 — April 2021

film digitization is a process to have

electronic records in permanent
archives.
Objectives: To convert the existing

manual X-rays into DICOM images as
an EDC system and to provide for
architecting a solution to enable the
interfacing of different applications to
provide a complete EDC

Status: Study in progress



DEPARTMENT OF
EPIDEMIOLOGY
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STUDIES COMPLETED:

E-3: Tuberculosis among homeless persons, Chennai c

Principal Investigator
Source of funding
Study period

Background

Homeless persons are at most risk of
contracting the Tuberculosis disease,
which is five times more than the
general population. The study was
carried out to estimate the prevalence
of (Pulmonary Tuberculosis) PTB in
pavement dwellers, shelter and
roaming homeless people in Chennai
city of south Indian state, Tamil Nadu.
Chennai has large proportion of
homeless population when compared
to other cities.

Objectives:

(i) To estimate the prevalence of TB
(active disease and latent infection)
among homeless people of different
zones in Chennai city;

(i) To identify the distribution of risk
factors associated with TB among
homeless people

Methods

Study area: All zones of Chennai city
Sample size: 5000 homeless persons
The NGOs working with homeless
persons were contacted and list of
settlements of homeless in 38
(Pavement) areas and in 13 shelters
was collected. Homeless settlements
were identified through volunteers of
these organizations. Homeless
persons aged 15 years and above
were screened for signs and
symptoms of TB and chest X-ray
posterior-anterior view was taken. Two
medical officers read the chest X-ray
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Dr. C K Dolla
ICMR, Extramural
2017-2020

and in cases of any disagreement, it
was read by a third medical officer.
Two sputum samples (one spot, one
on next day early morning) were
collected from persons with the
following sign and symptoms: history
of cough for more than two weeks,
recent weight loss, haemoptysis, chest
pain, fever and radiological
abnormalities  suggestive of TB.
Auramine O phenol stain for AFB
smear was prepared for fluorescent
microscopy and solid culture by LJ
medium was done. Study participants
diagnosed with TB were referred to the

nearest RNTCP centres for TB
treatment.
Findings
A total of 4832 participants were
surveyed. About 57% of the
participants were females. The

prevalence/1000 population (95% CI)
of PTBwas 3 (0 - 6), 15 (6 - 23),8 (2 -
14),13 (6 - 21),10 (5 - 15) among the
age groups 15 to 25 yrs, 26 to 35 yrs,
35 to 45 yrs ,46 to 55 yrs and above
55yrs respectively. Smoking was
prevalent in 34% of males, and 0.3 %
of females. Alcohol usage was found
in 40% of males compared to 0.4% in
females. About 239 (4.9%) people had
chest X-ray abnormality suggestive of
TB. The prevalence /1000 population
(95% CI) of TB among chest
symptomatic was 47 (26 - 67) and
among the asymptomatic it was 6(4-9).



STUDIES IN PROGRESS:

E-4: National survey for state-wise prevalence of m

pulmonary tuberculosis in India

Principal Investigator
Source of funding
Study period

Background

Estimated prevalence of
microbiologically confirmed PTB in 9
sites in India among individuals aged
=15 years varied between 170 to 528
averaging at 350 per lakh population.
Noticeably, TB nationwide survey was
never repeated after 1956. It s
important to conduct a nationwide TB
prevalence survey to closely monitor
the progress towards TB control with
the aim to ‘End TB’ as per Sustainable
Development Goals (SDGS).

Objectives:

To estimate the point prevalence of
microbiologically confirmed pulmonary
TB among persons aged 215 years in
India at National level and individually
for 20 states / state groups.

Methods
Study Design: Cross sectional survey
among all individuals aged =15 years.

Sampling Strategy: Cluster sampling
design.

Sample size: For estimation of 20
State/UT groups we need a total
national sample size of 5, 00,000.
Cluster size (m) = 800; Number of
clusters = 625.

Current Status: There are 23 teams
operational in various parts of the state
with a Central Project Management
Unit at NIRT, Chennai. We have
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icrobiologically confirmed

Dr Sriram Selvaraju
ICMR
2018-2021

completed 115 clusters throughout the
country and we have to postpone 7
clusters in between the operations due
to COVID-19 Lockdown. Data in 20
clusters are collected by paper and in
the remaining 102 by software. In the
software based data collection, we
have enumerated 116530 and. Of the
eligible 80171 participants, we
interviewed 73,733. We have taken
chest x-ray for 72467 participants and
excluded 508 pregnant women. The
paper based data collection data entry
is ongoing. There were 10151 eligible
for first sputum collection and 9356
were processed for CBNAAT. There
were 176 positive by CBNAAT. There
were 8540 second sputum samples
received in the IRLs and 6218 have
been processed. There were 40
samples positive by smear on the 2nd
sputum and 122 by culture. Of the 207
eligible for 3rd sputum, 191 samples
were received at IRL and 124 were
processed. There were 51 positive by
CBNAAT and 19 by smear and 11 by
culture in the 3rd sputum specimen.
We have established the IGRA lab at
NIRT, Thiruvallur for doing the TB
Infection survey as a part of the
National TB Prevalence Survey. We
have started the operations of the
IGRA lab and started the first IGRA
cluster from Delhi. We have processed
566 samples for first IGRA cluster.
Data collection would be initiated in the
month of September 2020.



E-5: Sentinel surveillance for measuring the tuber

high risk group for tuberculosis

Principal Investigator :
Source of funding
Study period

Background

Early detection of TB is essential to
further improve health outcomes for
people with TB and to reduce TB
transmission more effectively.
Systematic screening in high risk
groups is a potential strategy to
complement the efforts of patient-
initiated pathway of TB diagnosis, also
called as “passive case finding”. Some
risk groups pose a greater risk for
developing tuberculosis. We therefore
evaluate the effectiveness of new
methodology of conducting sentinel
surveillance for selected high risk
groups for TB in India

Objectives:

Primary objective:

To estimate the burden of TB in high
risk groups vulnerable population
using an appropriate algorithm.

Secondary objectives:

1. To establish a national hospital
based surveillance to examine trends
and pattern of TB attributable to
selected high risk groups/clinically
vulnerable population attending tertiary
care hospitals in India.

2. To establish a TB laboratory
surveillance for the selected clinically
vulnerable population attending tertiary
care hospitals in India.

3. To estimate the prevalence of
TB in selected clinically vulnerable
population attending tertiary care
hospitals in India.
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Methods

Study Design: Multi-centric  study
involving four sites across Tamil Nadu,
Uttar Pradesh Himachal Pradesh and
Andhra Pradesh coordinated by
National Institute for Research in
Tuberculosis (ICMR-NIRT), Chennai.

identified high
Health

Four
namely,

risk groups
Care  workers,
antenatal and postnatal women,
people on immune suppressive
treatment and patients with chronic
kidney diseases are being screened
for TB ( CBNAT / X-Ray /Smear) from
their regular outpatient department of
the selected 4 tertiary care centres.

Phase 1. Retrospective secondary
data collection from registers (data
collection completed)

Phase 2 : Prospective cross sectional
survey .

Current Status:  Prospective data
collection started for phase 2. Hitherto,
a total of 2149 patients were screened.
Out of these, 33 were newly diagnosed
as TB. Of these 33 patients, 17
patients were on immunosuppressive
therapy, 15 were chronic kidney
patients and, one patient was a
healthcare worker. Data collection will
be completed by December 2020.
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STUDIES IN PROGRESS:

HE-1: Establishment of Regional Resource Centre for

Assessment in India (HTA-In)

Principal Investigator
Source of funding
Study period

Background: Ministry of Health and
Family Welfare (MoHFW), Department
of Health Research (DHR) had set up
a system for the evaluation of
appropriateness and cost
effectiveness of the available and new
health technologies in India as part of
the research governance mandate of
the DHR. The purpose of HTAIn is to
design and institutionalise HTA that
embodies modern best international
practice which features transparent,
inclusive, fair and evidence based
decisions. These HTA evidences
would serve as an important tool in
prioritising national health spending on
various health technologies such as
devices, medicines, vaccines,
procedures and systems developed to
solve a health problem and improve
quality of life. In this context HTAIn
would make recommendations to the
Government of India after suitable

HTA of medical technologies,
interventions and procedures for
introduction / procurement in India.
Objectives
= To inform Government health
department  officials  about
undertaking public health
programs (e.g. immunization,

screening, and environmental
protection programs).

= To inform research agencies
about evidence gaps and unmet
health needs.

= To inform hospitals, health care
networks, purchasing
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Health Technology
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organizations, other health care
organizations, and help in
decisions regarding technology
acquisition and management.

= To inform clinicians and patients
about the appropriate use of
health care interventions for a
particular  patient's  clinical
needs and circumstances.

ICMR-NIRT Activities

= The resource centre at ICMR-
NIRT will provide technical
support for HTA.
To provide necessary input and
technical support to DHR for
developing a policy perspective
for HTA for use in public health
programs in the country.
To promote introduction and
assessment of new and existing

health technologies in the
system and will provide support
for adoption of health
technologies.

= This resource centre will
undertake HTA in terms of
medical effectiveness, cost

effectiveness, appropriateness,

efficacy, safety, psychological,

social, ethical, organizational

and economic aspects.

To build capacity in the country

towards Health Technology

Assessment.

= To support evaluation of health
technologies for industry
through DHR for products that
may enter public health domain.



Summary and Progress: For this
project we have been working closely
with Government of Tamil Nadu and
Government of India. Based on their
demands and priorities we received
different topics for Health Technology
Assessment. So far we developed
three proposals (1) Health Technology
Assessment for screening of Type 2
Diabetes & Hypertension in India; (2)
Health Technology Assessment for
screening of Hepatits B and C at
Primary Health centers in Tamil Nadu;
and 3) Health Technology

HE-2: The Evaluation of a standard treatment regime
drugs for patients with MDR-TB Stage Il (STREAM II)

Component

Principal Investigator
Source of funding
Study period

Background: Despite the widespread
availability of an efficacious and
affordable regimen and strategy for
managing drug susceptible TB, the
emergence of multidrug resistant TB
(MDR-TB) remains a major challenge
for global TB control efforts. The
STREAM I trial is assessing whether
the proportion of patients with a
favourable efficacy outcome of new
MDR-TB regimen is superior to that of
a shortened regimen. The health
economics component of the STREAM
Il trial in India aims to assess the
impact of four alternative MDR-TB
regimens.

Objectives
= To assess the costs (direct and

indirect) imposed on patients enrolled
in the study by MDR-TB treatment

regimen.
= To assess changes to
employment, socioeconomic status

and financial well-being on patients

Assessment for implementation of
blood counters for diagnosis of dengue
at primary health care settings in Tamil
Nadu state. We received fund for the
proposal on HTA for screening of Type
2 diabetes & hypertension in India and
initiated. Study on HTA for screening
of Hepatitis B and C at Primary Health
centres in Tamil Nadu was presented
in the Technical Appraisal Committee
(TAC) meeting in DHR, MoHFW, New
Delhi. We also conducted a systematic
review and meta-analysis workshop for
capacity building. The study is in
progress.

n of anti-tuberculosis
— Health Economics

Dr. M Muniyandi
Liverpool School of Tropical Medicine, UK
2018-2022

116

enrolled in the study by MDR-TB
treatment regimen.

= To assess health-related quality
of life during treatment, and its relation
to regimen and adverse events.

= To assess the health system
resources required to provide MDR-TB
treatment and associated patient care
by MDR-TB treatment regimen.

Methodology

Perspective: A societal perspective will
be taken, so that health systems and
patient costs are included.

Intervention: Patients randomised to
the control arm will receive usual
clinical care based on the application
of the ‘WHO guidelines for
management of MDR-TB’ under
RNTCP. Patients allocated to the
study regimen will be treated at
facilities that will have staff trained on
the shorter standardised treatment
regimen of MDR-TB. An economic



evaluation comparing two arms study
regimen and control regimen will be
conducted.

Study population: The participants of
this study will be patients with MDR-TB
and caregivers.

Data collection: Data related to health
system and patient costs will be
collected. For the health system, we
need to estimate costs based on the
guantities of resources consumed in
the system for delivering different
treatment regimens and the prices of
those resources. For patients, we need
to understand the economic benefits, if
any, of one regimen over the other
through estimating the costs patients
incur throughout the treatment period
and how such expense affects lives
and livelihoods of patients of different
socio-economic status. An additional
analysis of health-related Quality of life
(HRQoL) will also be conducted; data
for this will be collected using the
EQ5D-5L tool at the same time as the
health system and patient cost data.
Data Analysis: Various costs will be
analysed using excel and an
operational model. The evaluation will
include using patient pathway models
to understand the impact on costs and
quality of life.

HE-3: Health Technology Assessment for screening of

Hypertension in India

Principal Investigator
Source of funding
Study period

Background:
of  diabetes

Increasing prevalence

and its related
complications may contribute to
increase in healthcare costs.
Estimates indicate that a diabetic
person utilizes twice as much resource
than a non-diabetic person.
Hypertension contributes to
approximately 1.6 million deaths
annually in India. The direct costs for
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Outcome Measures: The main health
economics-related outcomes will be
mean incremental costs incurred by
patients, incremental cost to the health
system of the study regimen compared
with the control regimen (savings will
be recorded as negative incremental
costs). Additional health economics
outcomes will be mean costs incurred
by patients analysed by treatment
outcome, patient costs by category
(direct medical costs, transport, food
and accommodation costs, and cost of
guardians/accompanying persons and
lost time), health systems cost by
category (training, monitoring, service
delivery and drugs) and costs related
to adverse events.

Summary and Progress: So far we
have collected information from a total
of 49 patients enrolled in the main
STEAM trail. Basic information on
socio-economic status completed for
all patients. Data collection on costs
information regarding treatment and
follow-up is in progress. Data
collection on health status and quality
of life of patients during treatment and
follow-up is also in progress.

Type 2 Diabetes &

Dr. M Muniyandi
DHR, MoHFW, New Delhi
2018-2019

treatment and complications and
indirect costs arising from productivity
losses due to diabetes and
hypertension are huge. Moreover,
coexistence of hypertension and
diabetes also has economic
implications. It was reported that on an
average a diabetic patient with
hypertension spent 1.4 times more
than a diabetic patient without



hypertension. Government of India has

already planned for carrying out
screening of diabetes and
hypertension and developed
framework. However there are

concerns on issues like which are the
appropriate screening strategies for
these diseases in  developing
countries. With this background we
undertook an economic evaluation
study with a holistic view of the
screening program for diabetes and
hypertension relevant to Indian
context. We evaluated and identified
an optimal screening strategy for
diabetes and hypertension for India
outlining  preferred approach to
screening, who should be screened
with which tests for screening and
confirmation and how often it should
be done.

Objectives

= To assess the Quality Adjusted
Life Years (QALYs) gained as a
result of various screening
strategies for Type 2 diabetes
and hypertension in India.

= To ascertain the incremental
cost per QALY gained with
screening strategies for Type 2
diabetes and hypertension
compared to no screening in

India.
= To ascertain incremental cost
per QALY gained with

screening strategies for Type 2
diabetes and hypertension at 1
versus 3 versus 5 yearly
frequency.

= To ascertain incremental cost
per QALY gained  with
screening strategies at age
groups of 18-30 years, 30-65
years, 25-65years and 40 to 65
years.

Methodology: The present study was
undertaken as a model-based cost
effectiveness evaluation of various
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screening strategies for diabetes and

hypertension. The intervention
involved screening and detecting
individuals  through  risk  score,

biochemical tests like random blood
glucose, fasting blood glucose and
HbAlc for diabetes and
sphygmomanometer for hypertension.
The comparator was no screening

scenario with conventionally
diagnosed individuals with diabetes
and hypertension. The cost-
effectiveness analysis involved
information on epidemiological
demographic parameters related to
diabetes and hypertension; cost
parameters in  intervention and
comparator scenario; and health

outcomes like life years and quality
adjusted life years. Epidemiological
and demographic parameters were
collected through systematic review.
Cost parameters from both patient and
health system was collected through
primary data using interview schedule.
Health outcomes are assessed
through EQS5DL quality of life
measurement scale. A decision model
in terms of combination of decision
tree and Markov model to compute

incremental cost-effectiveness ratios
(ICERs) for different screening
strategies for diabetes and

hypertension was developed. This was
a collaborative study with PGIMER,
Chandigarh. NIRTs role in this study
was to provide health system cost from
Tamil Nadu and involve in analysis.

Salient  finding: Our  findings
highlighted that, in the absence of
screening, there are 9267, 28,206,
2982, 3030 and 1239 cases of stroke,
myocardial infarction, end stage renal
disease (ESRD), amputation and
blindness due to diabetes and
hypertension per 100000 population
respectively. With the implementation
of annual population based screening
with  random blood glucose test



followed by fasting glucose test (as
compared to no screening), there is a
reduction in 23%, 13%, 27%, 40% and
35% cases of stroke, myocardial
infarction, end stage renal disease,
amputation and blindness per 100000
population respectively. In the scenario
of no screening, for a cohort of 2100000
population, the lifetime treatment cost
of complicated cases comprised of
around 96.5% (Rs 7794 million) of the
total cost, followed by cost of treating
uncomplicated cases (3.37%; Rs 271
million). In the case of annual
screening, treatment cost of
uncomplicated cases constitutes the
major component (64.5%; Rs 10929
million), followed by the cost of treating
complicated cases (35%; INR 5980
million). The cost of implementing
screening comprised of 0.5% (Rs 65
million) of the total cost.
Implementation of annual population-
based screening with random blood
glucose test followed by fasting
glucose test (as compared to no
screening), lead to gain in 6387 life
years, 19,656 quality adjusted life
years and reduction in 1259 deaths
(due to diabetes and hypertension) per
100000 population respectively. Only
screening with once in a lifetime at 30
years of age is cost effective. Any
increase in frequency of screening to
every 5 year or 3 year or annually is
not cost effective at the current level of
health care utilization pattern for
diabetes and hypertension. However, if
the share of  treatment  for

HE-4: Social network analysis as a tool to improve
community level in Chennai, South India

Principal Investigator
Source of funding

Study period
Background: Early case detection
and treatment is important for

controlling TB. Delayed TB diagnosis
can increase the transmission of
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uncomplicated diabetes and
hypertension at the proposed health
and wellness centres (HWCs) rises,
population-based screening for
diabetes and hypertension starts to
become cost effective. Once the
HWCs treat at least 50% of the total
uncomplicated cases of diabetes and
hypertension, annual population-based
screening starts to become cost
effective. In addition, a feasibility and
landscape analysis was undertaken to
explore the challenges and
opportunities with regard to population-
based screening for diabetes and
hypertension in India.

Conclusion:  This study explored
potential health system challenges and
opportunities that need to be
considered for Population Based
Screening (PBS) from the health
system  perspective. There are
potential challenges existing in various
aspects of PBS were also recognized

in improving coverage rates for
screening, subsequent referral for
confirmatory testing and put on

treatment, focussing on follow up of
those who started on treatment and
how to achieve control for the disease
conditions. Interventions that focus on
the primary prevention like lifestyle
management, health education and
counselling should be the mainstay
focus to ensure healthy lives. These
findings will be useful to policy makers
and health planners to improve the
diabetes and hypertension in India.

active case finding at

Dr. N Karikalan
UNOPS
2017-2020

infection, hasten disease progression
and increase the risk of mortality
among populations. Active case
finding (ACF) is being prioritized as a



strategy under the RNTCP in India to
address the delay in diagnosis. ACF is
resource intensive and holds
considerable challenges since TB is an
air borne disease and the susceptible
individuals or subgroups cannot be
singled out easily. Alternate and novel
strategies (e.g., Social Network
Analysis) for implementing ACF at the
community level are needed. Social
network analysis (SNA) is the study of
social  structure which  connects
individuals. Social network has three
sub components, which are: i) The
network relationships; i) Network
structures and iii) The network
functions The characteristics of social
network members with whom any TB
patient interact greatly influence the
TB transmission within the network.
Social networks and the geographical
places of networking contextualize the
TB transmission in any community.
There is a need to systematically
understand the social network of TB
patients which could provide insights
on underlying social structure and the
key social network members who
influence the TB transmission within
the network members and the key
geographical locations which facilitate
the transmission. In this study, we aim
to test the feasibility of SNA as a
strategy to explore TB transmission
patterns which otherwise could have
missed from being detected by routine
contact investigation.

Objectives
= To identify key social network
members facilitating TB

transmission in North Chennai
for complementing active case
finding efforts

= To identify places of social
congregation of TB cases and
their social network contacts
which facilitate TB transmission
in North Chennai for
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complementing  active
finding efforts.
= To identify TB case and contact

dyads and other social network

case

relationships patterns in
program settings of North
Chennai

Methodology: This is a mixed method
exploratory  study involving both
guantitative and qualitative study
methods. The study period is 24
months and is being implemented
since November 2017. In phase one,
TB patient’'s routine demographic,
diagnostic and treatment related
information from treatment and lab
registers records were obtained from
RNTCP TUs/DMCs of Chennai
corporations in the North Zone since
2013. Analysis of this secondary data
set was used to assess the geographic
distribution of TB patients in specific
streets and locations in the study TU.
In the next phase, qualitative ego
centric social network information was
collected using in-depth qualitative
interviews (IDI). Further quantitative
ego centric social network survey was
implemented with a target sample size
of 300 newly diagnosed pulmonary TB
patients in North Chennai TUs
(Puliynathope TU, Thanthai Periyar
TU, Vyasarpadi TU). This involved
social network survey of index TB
cases and their social network
contacts. The pattern of socialization
and the places of social aggregation of
TB patients and their primary contacts
were identified through questionnaire.
The TB status of social network
contacts of index cases was collected
and further verified. We identified the
TB suspects and patients who are
among the primary and secondary
social contacts of TB patients.

Results: A total of 300 Index TB
patients (Ego) were interviewed. A
total of 2544 primary network



members (Alters) were identified using
name generator method in study TUs.
Almost one thirds of social network
contacts (non-household) of the index
cases had TB retrospectively or in the
present. Especially the  strong
prediction of TB among neighbourhood
network-contacts is strengthened by
the evidence that they have lived in
close geographical proximity to the
network- index patients. Close
geographical proximity and consistent
social relationship thus could hold
significant potential in driving disease
transmission outside households. Our
social network  survey method
complimented by targeted geo-
mapping of individual residences might
be more useful than routine contact
tracing, community spatial mapping,
post-hoc network analysis and costly
genome sequencing methods. The

HE-5: Health Technology Assessment for screening of

Primary Health centers in Tamil Nadu

Principal Investigator
Source of funding
Study period

Background: Hepatits B  viral
infection (HBV) affects nearly 50
million people in India with an average
prevalence of 4%. Hepatitis C virus
infection (HCV) prevalence in the
general population is estimated to be
between 0.09-1.5% and it is reported
that there are 6-12 million people with
HCV in India. Prevalence of HBV and
HCV was higher than average in key
population like persons with sexual risk
behavior, blood donors, individuals
with STD, people living with HIV and
men having sex with men (MSM),
chronic kidney disease, on dialysis,
thalassemia, haemophilia, leukaemias,
those receiving immunosuppressives
and cancer chemotherapy.

121

higher likelihood of alcoholic network-
contacts to have TB underscores the
contextualizing role of alcohol intake in
TB endemic settings. This study also
identified key hotspots and places of
TB clustering in the study setting
where case finding activities could be
prioritized screening camps.
Geographic proximity to hot sports and
health facility was also found to have
impact on the diagnostic and treatment
aspects of index cases.

Conclusion:  While we adhered to
standard ego-centric personal network
survey approach based only on reports
and references of network index
patient, alternatively screening of all
identified social network contacts could
have vyielded more TB cases
prospectively and help strengthen the
NTEP program.

Hepatitis B and C at

Dr. M Muniyandi
DHR, MoHFW, New Delhi
2019-2020

Methods: Decision tree cum Markov
model was developed to estimate the
cost effectiveness of strategies to
screen and treat HBV and HCV or
prevent HBV in population with various
prevalence. The cost effective analysis
was performed for the following
strategies: (Strategy-1) screen for HBV
infection and provide early treatment
for positives and provide vaccination
for negatives (proposed) (Strategy-2)
screen for HCV infection and provide
early treatment (proposed). The
outcomes of the proposed strategy
were expressed in incremental cost
effectiveness ratios (ICERS) per quality
adjusted life years (QALY) and life
years (LY) gained and death averted



as compared to current strategy.
Discount rate of 3% was applied for
cost and QALY.

Findings: The strategy-1 had ICER of
¥ -1, 80,749 per QALY gained and
strategy-2 had ICER of ¥ -1, 14,571
per QALY gained as compared with
current strategy. Strategy-1 resulted in
505 discounted QALYs gained and
Strategy-2 resulted 38 discounted
QALYs gained. In terms of death
averted 293 and 4 from strategy-1 and
strategy-2 respectively. The other
finding in the present study was shown
in the OWSA, the quality of life score
holds much influence on the ICER for
HBVY and HCV intervention. The
proposed intervention will incur an
additional budget of ¥ 142 crores for

HE-6: Measuring socio-economic risk-benefits and he
changes associated with tuberculosis disease disclo

Principal Investigator
Source of funding

Study period

Background: Tuberculosis  (TB)
patients often hide their disease from
family, friends, neighbors, community
and at workplace due to the fear of
stigma and discrimination resulting
from disclosure of the disease. TB
remains one of the highly stigmatized
diseases in India till date, and patients
suffer both perceived and enacted
stigma  throughout their disease
periods and even after completion of
treatment. Disclosure has been
extensively studied in the HIV disease
context which is a highly stigmatized
disease like TB. With regard to TB,
only a few studies have assessed the
disclosure status of TB patients and
have assessed their experience after
disclosing their disease.

HBV and % 57 crores for HCV
implementation. It will vary depending
on the proportion required for intensive
care treatment for liver disorders. It
was also estimated that the proposed
intervention reduced out of pocket
expenditure significantly to the patient.

Conclusion: The current results
confirmed that the proposed
interventions were dominant compared
with current practice. It also indicates
that the proposed intervention is
worthwhile as result showed the
screening key population for HBV and
HCV at PHC level was more cost
saving with negative ICER value per
QALY gained.

alth related quality of life
sure

Dr. N Karikalan
IMPRESS Scheme of Indian Council of

Social Science Research, New Delhi
2019-2021
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Objective : To estimate the proportion
of TB patients who disclose their
disease status at different time points
from diagnosis till the completion of
treatment and to discern the disclosure
patterns of TB patients.

Methodology: It is a prospective
observational study involving
guantitative methods. The study will be
conducted in RNTCP treatment units
in Greater Chennai and adjoining
urban areas. Newly diagnosed
pulmonary and extra-pulmonary TB
patients registered for treatment under
National TB Elimination Programme
(NTEP). Patients who are lost to follow
up will also be included in our study
population. The study will be multi-



centric with the time frame of 24
months. Each patient will be followed
for a period of six months or till
treatment extension period.

Summary and Progress: The study
was initiated in December 2019 after
the recruitment of two Research
Assistants and two days training has
been provided for them in the month of
January 2020. The study team was
oriented towards the study proposal,
objectives, research plan and the
study tools. The study field work
started in the last week of January
2020, and so far the study team had
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completed 80 baseline interviews
among TB patients eligible for our
study. Data was collected in the hard
copy questionnaire and was then
entered in the MS-Excel software. A
template for data entry in excel has
been created by the study team. So far
twelve TB treatment units have been
covered for conducting eighty baseline
interviews with the TB patients newly
registered. The follow up interviews for
the baseline completed patients have
been fixed for the mid line interview
and will be conducted as per the time
line for each patient.



ELECTRONIC DATA
PROCESSING DIVISION

124



NIRT Annual Report 2019-2020

Electronic Data Processing Unit

The Electronic Data Processing
division plays a key role in also setting
up, maintaining and facilitating all IT
related infrastructure and electronic
facilities within NIRT. It also manages
the data for all the epidemiological
surveys and some  operational
research studies.

Maintenance of IT equipments:
The EDP division maintains an internal

network of over 100 desktop
workstations, network based
equipment, operating systems and
Servers. All break-down calls of

computers and its peripherals are dealt
under comprehensive annual
maintenance contract. This includes
managing the installation and ensuring
that the computers are maintained and
kept up to-date.

The division helps in facilitating the
audio-visual system for presentation of
research materials during conferences,
meetings and training programmes
held at the centre.

Management of LAN:

The management of the LAN facility is
carried out with the support given by
the staff under the NIH-ICER project.
The ICER IT Support Team has been
providing the 24/7 support and monitor
to the data centre, Network Service,
Application Service, Internet Service
for Infrastructure support for ICMR-
NIRT.

Highlights:

> User Account with new email
access — 20 NIRT users, 75+ User
Account extended, 80 Project Users

> Radio Frequency Facility
enabled through National Knowledge
Network Project to Tiruvallur &
Madurai site funded by ICER Project.
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EDP
> Bio-thermic Phase 11l completed
in Main Lab Building, ICER, and Clinic
Facility to monitor Freezers,

Incubators, humidity, nitrogen Gas(-
180) and network requirements
completed.

> Bio-Thermic Facility for NIRT

TB Vaccine Trial in Chennai &
Tiruvallur
> New Core Switch installed in

Data Centre and enabled 1Gig Speed

Data transfer in Internal Network.

> Video Conference Facility has

been built in Director’'s Office & Main

Lab Building.

> New Network Connection in

Canteen, Main Lab & Clinic Buildings

> Network Restructure with

numbering in Main Lab Building

Ground Floor Facility

> Basic Network Infrastructure

with Fibre uplink for Tiruvallur Site

created.

> Migrated the following servers

to NIRT Domain from old domain.
oApplication Servers

oFederated and Access
Management Server
> New servers have been

installed for National TB Prevalence
Study (NTBPS) and Tamil Nadu TB
Prevalence Study (TNTBPS) Research
studies which are all in production.

o0 Temperature Monitoring Server

o Physical Application, Database
& Image openMIND Server for
National TB Prevalence Study

o Storage Upgrade for Physical
Servers for National TB Prevalence

Study

o TNTBPS server ready for
production
> Project planning has been
initiated for as proposal level for

funding to upgrade the Data Centre
with additional PAC unit and network



cabling, adding more power
requirement for the Data Centre from
63AMPS to 250AMPS, adding
additional  Server Racks to Data
Centre to equip more servers and
additional storage facility

> Project planning has been
initiated as proposal level for funding
for converting one of the conference
room to Tele-Learning room to user for
the online training and conference.

> Warranty support for desktops
and network printer to NIRT by ICER
IT Support Team

> Video conference facility
support to NIRT by ICER IT Support
Team

> Continued structured and
Managed Network Support to NIRT
Chennai, Madurai & Tiruvallur site by
ICER IT Support Team.

> External Service are provided to
NIRT Staff while travelling,

v’ https://mail.nirt.res.in

v' https://passwordselfservice.nirt.res.in

v' https://workingwith.nirt.res.in
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https://federation.icerindia.o
ra/nih-library
https://eduroam.nirt.res.in
https://prevalence.nirt.res.in
https://rcap.nirt.res.in
https://mcap.nirt.res.in
https://tempatures.nirt.res.in

AN NN

» NIRT was the first institute in

ICMR to be registered with
Access Management Facility
(AMF). The INFLIBNET Centre,
as one of its core mandates
provides access to scholarly e-
resource to universities and
research institutes in India
under the e-ShodhSindhu. The
INFED is being set-up as a

centralized agency to
coordinate with member
institutions for the
implementation of user

authentication and  access
control mechanism distributed
across participating institutions
using standardized rules and
metadata for exchange of
attributes.



Fig.22:

Laid Fiber - optic cable at Tiruvallur Field unit and facilitated switches,
Wi-Fi and access point on entire campus

Conference

MR53

Guest House

MX125
Road

MX220

Data entry/verification work: and program based studies entered
The quantum of data records of and verified from April, 2019 to March,
epidemiological, clinical, laboratory 2020 is shown (Table 32)
Table 32:
No. of records
entered and verified
Using epidata 3.1
Clinical studies 1039
School Endline Survey 576
School study Endline Survey - Ambassadors 185
House hold Contact Card 171
PAMPER Study Double Entry 647
Using REDCap
Patients’ perception on Quality of Care in TB care settings in 555
Chennai
Universal Drug susceptibility testing Facility survey data 45
House hold contact study 12™ month follow up 1434
Using Excel
IE-ART Secondary Data 4466
NTPBS 2109
Total 11227
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REDCap

REDCap is a secure web application
for building and managing online
surveys and databases. It s
specifically geared to support online or
offine data capture for research
studies and operations.

NIRT has obtained license under the
REDCap consortium and has become
functional from August, 2018.

REDCap Users:

Currently, the NIRT REDCap has 203
active users.

REDCap Projects:

Currently there are 35 projects under
the NIRT REDCap. Of these 35
projects, 17 are in production mode, 9
under development and 9 projects are
archived. Mobile apps are used for
data collection by 8 projects.

Data Mart for NIRT :

A data warehouse solution called the
NIRT DataMart is in progress in
collaboration with OCICB/NIAID,
National Institute of Health, US to
convert all old data sets of EPID, ICER
& Clinical studies. The role of EDP in
this collaborative work is to prepare

128

the raw data sets and also the ETL
(Extraction, Transformation and
Loading) programming based on
CDISC specifications.

Supportive role to NIRT
administration’s eGovernance:

The division delivers a supportive role

to the administration towards its
electronic based administrative
services like eProcurement and

eMarketing, which are internet based
avenues provided by the Central
Government.

eOffice is a digital workplace
solution, provided by the National
Informatics Center, to achieve a
simplified, responsive, effective and
transparent working of all government
offices. EDP facilitates the effective
utilization of this digital solution at
NIRT. In the past year, EDP
customized the Leave Management
module within eOffice for NIRT and
now all the permanent staff apply their
leave through this elLeave
management setup.



INTERNATIONAL CENTRE
FOR EXCELLENCE IN
RESEARCH
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ICER

STUDIESCOMPLETED:

ICER-1: Effect of helminth infection on antigen-spe

latent tuberculosis in South India.

1. Immunology of TB and its co-morbidities: Helmint
Monocyte Activation, Polarization, and Function in

tuberculosis Infection.

Principal Investigators
Source of funding
Study Period

Background : Helminths are
considered to be a risk factor for the
development of active TB in individuals
with latent TB infection (LTBI). This is
due to the ability of helminth infection
to modulate both innate and adaptive
immune responses in LTBI, with major
effects on T and B cells. With regards
to helminth—TB coinfection, very few
studies have examined the role of
helminth infections in modulating
monocyte function in the context of M.
tuberculosis  coinfection.  Helminth
infections are known to induce
arginase-1 in macrophages, which
promotes lung inflammation and
disease severity in TB, and to dampen
phagolysosomal maturation in
macrophages (14). Helminth infections
can modulate TLR expression and
function on monocytes and induce
alternative activation of macrophages
in the setting of M. tuberculosis
coinfection. However, very little is
known is about the effect of helminth
infections and subsequent anthelmintic
treatment on monocyte function, in
particular activation (as determined by
expression of CD154, CD80 and
CD86), M2 polarization (as determined
by CD206 and CD163 expression),
and function (as determined by
phagocytosis, respiratory burst
response, and cytokine response) in
LTBI.

Aims/ Methodology : we sought to
examine the activation, polarization,
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cific immune responses in

h Coinfection Alters
Latent Mycobacterium

Dr. Subash Babu
ICER and DST-SERB

2013-2020
and function of monocytes in a
helminth—LTBI coinfection. We

examined the activation, polarization,
and function of human monocytes
isolated from individuals with LTBI with
or without coincident Strongyloides
stercoralis infection (S. stercoralis—
positive and S. stercoralis—negative
respectively). We measured the
frequencies of monocytes expressing
CD54, CD80, CD86, CD206, CD163 at
baseline (absence of stimulation) and
in response to mycobacterial-Ag
stimulation than monocytes from S.
stercoralis—negative individuals. We
also measured the phagocytic activity
and respiratory burst activity following
mycobacterial-Ag or LPS stimulation
and following definitive anthelmintic
therapy.

Results : Our data reveal that the
presence of S. stercoralis infection is
associated with lower frequencies of
monocytes expressing CD54, CD8O0,
CD86 at baseline (absence of
stimulation) and in response to
mycobacterial-Ag  stimulation  than
monocytes from S. stercoralis—
negative individuals. In contrast, S.
stercoralis infection was associated
with higher frequencies of M2-like
monocytes, as determined by
expression of CD206 and CD163.
Monocytes from S. stercoralis—positive
individuals had a reduced capacity to
phagocytose or exhibit respiratory
burst activity following mycobacterial-



Ag or LPS stimulation and were less
capable of expression of IL-1b, TNF-q,
IL-6, and IL-12 at baseline and/or
following Ag stimulation compared with
those without S. stercoralis infection.
In addition, definitive treatment of S.

stercoralis infection resulted in a
significant reversal of the altered
monocyte function 6 month after

anthelmintic therapy. Finally, T cells
from S. stercoralis—positive individuals

exhibited significantly lower activation
at baseline or following mycobacterial-

Ag stimulation.

Conclusion :
of

induction

helminth—LTBI

which helminth
immune function in LTBI.

Our data highlight the
dampened monocyte
activation, enhanced M2 polarization,
and impaired monocyte function in
coinfection. Our data
also reveal a different mechanism by
infection modulates

Fig. 23. LTBI/ S. stercoralis coinfection is associated with decreased monocyte
activation and increased M2 polarization.

A CD54 cD8o CD86
UNS
p=0.0002 10+ 101
10+
p=0.0408
gzl F='e g
g > ° S p=
:; g 8 o % g p=0.0128
o . 3
P 535 B8 3
g w Soo o w
™S
o o
)
e B 1-_'_'_
11— x o x o
C;’x o o & P &
B ero
1004 1004 1004
g p<0.0001 g p=0.0145 x | R
> > 3
2 2 2
$ 10+ @ 3 10+ ° 210 ‘@'
£ £ ° H
3 3 3
z =z z
1 T T 1 T T 1-_|_|_
& o & & I
Cwa
100+ 1004 1004
ol =0.0023
s — £ p=0.0066 g =
> >
AL 2 AL ]
$ 10 $ 10+ % 310
o o o
& & E
o ° 3
z z z
1 T T 1 T I 1-ﬁ_|_
¢ < & & g &
D e
1004 100+ 100+
clagm : %%
7 : | 8 ﬂ 5 | 090 o
c c c
§10- §_10- 5_10-
& & &
3 2 E
11— 1 1
%"X 6”' %@‘ 69' e‘,X 9"

Frequency (%)

-

100

Net frequency (%)
g

-

=3

=3
J

Net froq:ency (%)
<

-

=3

=3
]

Net fraqliency (%)
b o

CD163 CD206
10+

p=0.0002 g

= 2 p=0.0037
H —

§ o H &
£
o o

T T 1 T !l_

9"‘ & o,"x &
100~

p<0.0001

A g p=0.0027

o

° 3101 & ’

£
o
z

1 T 1 ] 1

99' 9"' 6_,9' o4
100~

p=0.0020 = p=0.0057
) [ —
MK
c

& |8

&
o
z

T T 1 ] T

g & g &

1004

Net frequency (%)
aa
s




Baseline and Ag-stimulated frequencies of monocytes expressing activation and M2
markers were determined by flow cytometry in S. stercoralis—positive (Ss+; light
gray) and S. stercoralis—negative (Ss-; dark gray) individuals. The (A) baseline
(unstimulated) as well as (B) PPD-, (C) WCL-, and (D) P/I-stimulated frequencies of
monocytes expressing activation markers (CD54, CD80, CD86) and M2 markers
(CD163 and CD206) are shown. Net frequencies were calculated by subtracting
baseline frequencies from the Ag-induced frequencies for each individual.

2. Immunology of TB and its co-morbidities: Helmint h infection modulates
systemic proinflammatory cytokines and chemokines i mplicated in type 2
diabetes mellitus pathogenesis.

Principal Investigator : Dr. Subash Babu

Source of funding : ICER

Study period : 2018-2020
Background : The prevalence of Results : Ss+ individuals exhibited
helminth infections exhibits an inverse significantly diminished levels of the
association with the prevalence of pro-inflammatory cytokines— IL-1qa, IL-
Type 2 diabetes mellitus (T2DM), and 1B, IL-6, 1L-12, IL-18, IL-23, IL-27, G-
helminths are postulated to mediate a CSF and GM-CSF and chemokines—
protective effect against T2DM. CCL1, CCL2, CCL3, CCL11, CXCL1,
However, the biological mechanism CXCL2, CXCL8, CXCL9, CXCL10 and
behind this effect is not known. CXCL11. In contrast, Ss+ individuals

exhibited significantly elevated levels

Aims/ Methodology : We postulated of IL-1Ra. Anthelmintic treatment
that helminth infections act by resulted in increased levels of all of the
modulating  the pro-inflammatory cytokines and chemokines.
cytokine and chemokine milieu that is
characteristic of T2DM. To examine Conclusions : Thus, helminth
the association of cytokines and infections alleviate and anthelmintic
chemokines in helminth-diabetes co- therapy partially restores the plasma
morbidity, we measured the plasma cytokine and chemokine levels in
levels of a panel of pro-inflammatory helminth-diabetes co-morbidity. Our
cytokines  and chemokines  in data therefore offer a plausible
individuals with Strongyloides biological mechanism for the protective
stercoralis infection (Ss+) and T2DM at effect of helminth infections against
the time of Ss diagnosis and then 6 T2DM.

months after definitive anthelmintic
treatment along with uninfected control
individuals with T2DM alone (Ss-).
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Fig.24: Diminished plasma levels of pro-inflammator vy cytokines in Ss+
individuals with T2DM.
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Plasma levels of IL1-a, IL1-B, IL-1Ra, IL-6, IL-12, IL-18, IL-23, IL-27, G-CSF and
GM-CSF cytokines were measured in Ss+ and Ss- individuals. Each dot is an
individual subject with the bar representing the geometric mean (GM). p values

were calculated using the Mann-Whitney U tests followed by Holm’s correction for
multiple comparisons.

Fig.25: Diminished plasma levels of pro-inflammatory chemok ines in Ss+
individuals with T2DM.
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Plasma levels of CCL1, CCL2, CCL3, CCL11, CXCL1, CXL2, CXCL8, CXCL9,
CXCL10 and CXCL11 chemokines were measured in Ss+ and Ss- individuals. Each
dot is an individual subject with the bar representing the geometric mean (GM). p

values were calculated using the Mann-Whitney U tests followed by Holm’s
correction for multiple comparisons.
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ICER -4: Characterization of immune responses in TB

Dr. Subash Babu; Dr. D. Baskaran
ICER
2015-2020

Principal Investigators
Source of funding
Study Period

1. Immunology of extra-pulmonary TB: Diminished typ
expressing - Natural killer cell frequencies in tub

Background: Tuberculous
lymphadenitis (TBL) is associated with
the expansion of CD4+ and CD8+ T
cells expressing Type 1 and Type 17
cytokines in the peripheral blood.
However, the expression pattern of
cytokine producing natural killer (NK)
cells in both the peripheral blood and

affected lymph nodes i.e. site of
infection in TBL have not been
examined.

Aims/Methodology: We have
analyzed the baseline and

mycobacterial antigen specific NK cell
cytokine frequencies in whole blood of
TBL and pulmonary tuberculosis (PTB)
individuals. We have also examined
the NK cell frequencies before and
after treatment completion and in
peripheral blood versus affected lymph
nodes (LN) of TBL individuals.
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lymphadenitis

e 1 and type 17 cytokine
erculous lymphadenitis

Results: TBL is characterized by
diminished frequencies of NK cells
expressing Type 1 (IFNy, TNFa), Type
17 (IL-17F) cytokines compared to
PTB individuals upon antigen-specific

stimulation. In contrast, TBL
individuals did not exhibit any
significant differences in the

frequencies of NK cells expressing
Type 1 and Type 17 cytokines upon
completion of anti-tuberculosis
treatment. LN of TBL is associated
with altered frequencies of NK cells
expressing Type 17 (increased IL-17F
and decreased IL-22) cytokines when
compared to peripheral blood.

Conclusion : we conclude that TBL
individuals are characterized by
diminished frequencies of NK cells
expressing Type 1/Type 17 cytokines.



Fig. 26. Diminished antigen-specific frequencies of NK cells expressing Type 1
(IFNy, TNFa) and Type 17 (IL-17F) cytokines in TBL.
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Whole blood of TBL (n = 10) and PTB (n = 10) individuals were cultured with medium
alone or mycobacterial or control antigens for 18 h. By using the harvested cells both
baseline and antigen-stimulated cytokine frequencies were analyzed using multi-
color flow cytometry. (A—E) Baseline (left panels), (A—E) PPD, ESAT-6 PP and CFP-
10 PP (middle three panels), (A—E) HIV Gag PP (second last panels) and (A-E)
PMA/I (last right panels) antigen stimulated frequencies of NK cells expressing
respective Type 1 (IFNy, TNFa and IL-2), and Type 17 (IL-17 A, IL-17F, IL-22)
cytokines (each black colored round circle represents single TBL individuals, each
grey colored round circle represents single PTB individuals). The bar represents the
geometric mean values and P values were calculated using the Mann-Whitney U
test. The net frequencies were calculated by subtracting the baseline from antigen-
stimulated values for each individual. P value < 0.05 is considered as statistically
significant.
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2. Immunology of extra-pulmonary TB: Low body mass
impact on plasma levels of cytokines and T chemokin

lymphadenitis
Principal Investigators

Source of funding
Study Period

Background : Malnutrition, due to low
body mass index (LBMI), is considered
to be one of the key risk factors for
tuberculosis (TB) development. The
link between pro and anti-inflammatory
cytokines and BMI has been studied in
active pulmonary TB. However, the
association of BMI with cytokines and
chemokines in TB lymphadenitis (TBL)
has not been examined.

Aims/Methodology We have
examined the plasma levels of a panel
of pro- and anti-inflammatory cytokines
and chemokines (CC and CXC) in TBL
individuals coexistent with different
BMI (LBMI, NBMI, HBMI) status.

Results: LBMI with TBL disease is
associated with enhanced systemic
levels of type 1 (tumor necrosis factor
alpha [TNFaq], interleukin-2 [IL-2]) and
type 2 (IL-4, IL-13) cytokines in
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Dr. Subash Babu; Dr. D. Baskaran

(email: sbabu@nirt.res.in; baskar.d@nirt.res.in)
ICER

2015-2020

comparison with NBMI and/or HBMI.
However, other pro-inflammatory
(IFNy, IL-1B, IL-17A, IL-6, IL-7, IL-12,

G-CSF, and GM-CSF) and anti-
inflammatory  (IL-5 and IL-10)
cytokines were not significantly

different among the TBL individuals
with different BMI status. Likewise, no
significant differences were observed
in the CC (CCL-1, CCL-2/MCP-1,
CCL3/MIP1aq, CCL4/MIP-18,
CCL11/eotaxin) and CXC (CXCL-
1/GRO-a,CXCL2/GRO-B, CXCL9/MIG,
CXCL10/IP-10, CXCL11/ITAC 1)
chemokine profile among the TBL
individuals with different BMI.

Conclusion : Our data implies that
TBL individuals with LBMI are
characterized by minimal effects on
plasma cytokines and chemokines in
TBL.



Fig.27: Elevated plasma levels of Type 1 cytokines associated with TBL
individuals with LBMI.
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(A) The plasma levels of Type 1 (TNFa, IL-2) cytokines were analysed by multiplex
assay in LBMI (n = 22), NBMI (n = 31) and HBMI (n = 35) coexistent with TBL
individuals. (B) The plasma levels of other pro-inflammatory (IFNy, IL- 13, IL-17A, IL-
6), (C) (IL-7, IL-12, G-CSF and GM-CSF) cytokines were measured by multiplex
assay in LBMI, NBMI and HBMI coexistent with TBL individuals. Each circle
represents a single individual and the bars represent the geometric means. P values
were calculated using the Kruskal-Wallis test with Dunn’s multiple comparisons. *P <
0.05, *P < 0.01, **P < 0.001 and ***P < 0.0001.

3. Immunology of extra-pulmonary TB: Altered system ic levels of acute phase

proteins in tuberculous lymphadenitis and modulatio n after treatment

Principal Investigators : Dr. Subash Babu; Dr. D. Baskaran

Source of funding : ICER

Study Period : 2015-2020
Background: Pulmonary tuberculosis Aims/Methodology : We examined
(PTB) is characterized by elevated the systemic levels of APPs (alpha-2-
levels of acute phase proteins (APPS), macroglobulin [a-2MG], serum amyloid
but their association with tuberculous A [SAA], C-reactive protein [CRP] and
lymphadenitis (TBL) is poorly studied. haptoglobin [Hp]) in TBL, PTB, latent
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tuberculosis (LTB) and healthy
controls (HC) at baseline and in TBL
after the completion of anti-
tuberculosis treatment (ATT). We have
also examined the association of these
proteins with lymph node (LN) size,
culture grade and multiple versus
single LN involvement.

Results: TBL individuals exhibited
increased systemic levels of a-2MG,
SAA, CRP and Hp in comparison to
HCs and increased CRP levels in
comparison to LTB individuals. TBL
individuals also exhibited decreased

Fig.28: TBL is characterised by altered plasma leve
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systemic levels of Hp compared to
PTB individuals. APPs were not
significantly associated with LN size,
LN involvement and culture grade,
indicating a lack of association with
disease severity. Following ATT, post-
treatment levels of a-2MG, CRP and
Hp were significantly diminished
compared to pre-treatment levels.

Conclusion: TBL disease is
characterized by altered levels of
APPs at baseline and modulated
following treatment, indicating the
presence of systemic inflammation.
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The plasma levels of acute phase proteins (a-2MG, SAA, CRP and Hp) were
measured in TBL (n = 44), PTB (n = 44), LTB (n = 44) and HC (n = 44) individuals.
We have shown our data as scatter plots with each circle representing a single
individual and medians depicted with a bar. P values were measured using the
Kruskal- Wallis test with Dunn’s multiple comparisons.
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STUDIES IN PROGRESS:

ICER-5: Effect of diabetes on the immune responses

Principal Investigators
Source of funding
Study period

Immunology of diabetes-TB: Impact
of Diabetes and Low Body Mass
Index on Tuberculosis Treatment
Outcomes

Background : Diabetes was identified
as a tuberculosis (TB) risk factor
mostly in retrospective studies with
limited assessments of metabolic
variables. The prospective effects of
diabetes on TB severity study
compared adults with pulmonary TB in
Chennai, India, who were classified as
having either diabetes or a normal
glucose tolerance at enroliment.

Aim/  Methodology: The EDOTS
cohort provided an opportunity to
compare the relative impacts of a low
BMI or DM on TB outcomes, and to
determine whether the relationship
between DM and TB outcomes
differed by the level of BMI. Baseline
TB severity, sputum conversion, and

treatment outcomes (cure, failure,
death, or loss to follow-up) were
compared between groups with

respect to glycemic status and body
mass index (BMI).

Results: The cohort of 389
participants included 256 with diabetes
and 133 with a normal glucose
tolerance. Low BMIs (<18.5 kg/ m2)
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were present in 99 (74.4%) of
nondiabetic  participants and 85
(33.2%) of those with diabetes. Among
participants with normal or high BMls,
rates of cure, treatment failure, or
death did not vary by glycemic status.
Participants with low BMIs had the
highest radiographic  severity of
disease, the longest time to sputum
culture conversion, and the highest
rates of treatment failure and death.
Among participants with low BMIs,
poorly controlled diabetes
(glycohemoglobin [HbA1c] 28.0%) was
unexpectedly associated with better
TB treatment outcomes. A high
visceral adiposity index was
associated with adverse outcomes and
despite an overall correlation with
HbAlc, was elevated in some low-BMI

individuals  with  normal glucose
tolerance.
Conclusion : In this South Indian

cohort, a low BMI was significantly
associated with an increased risk for
adverse TB treatment outcomes, while
comorbid, poorly controlled diabetes
lessened that risk. A high visceral
adiposity index, either with or without
dysglycemia, might reflect a novel TB
susceptibility mechanism linked to
adipose tissue dysfunction.



Fig. 29: Distribution of (A) HbAlc and (B) BMI, str atified by glycemic
classification as NGT, KDM prior to incident TB, an d NDM, based on
enroliment screening oral glucose tolerance test.
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Fig. 30: Visceral Adiposity Index (VAI), stratified by BMIs and HbAlc levels.
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The VAI was calculated for the following 4 groups: BMI <18.5 kg/m2 and HbAlc
<8.0% (BMllo/Alclo; n = 138); BMI <18.5 kg/m2 with HbA1c 28.0% (BMIllo/Alchi; n =
44); BMI 218.5 kg/m2 and HbAlc <8.0% (BMIlhi/Alclo; n = 50); and BMI 218.5
kg/m2 and HbAlc 28.0% (BMIhi/Alchi; n = 151). The horizontal lines indicate the
medians, the boxes show the interquartile ranges, the whiskers show the highest
and lowest values, and the dots represent outliers.

Abbreviations: BMI, body mass index; HbAlc, glycohemoglobin
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ICER-6 _: Impact of immune changes of pregnancy on tuberculosis

Principal Investigators : Dr.Subash Babu; Dr.Luke Elizebeth Hanna
Source of funding : NIH
Study period : 2015-2020

Salient Findings: Immunological analysis underway.

ICER-7: Study to evaluate the effectiveness of BCG vaccine in reducing
morbidity and mortality in elderly individuals in C OVID-19 hotspots in India

Principal Investigators : Dr.Subash Babu; Dr.Padmapriyadarsini
Source of funding : ICMR
Study period : 2020-2021

Salient Findings: Immunological analysis underway.
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CONTRIBUTION TO THE
NATIONAL PROGRAMMES
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The Department of HIV at NIRT has been serving as one of the Regional Reference
Laboratories to the National AIDS Control Organization’s Early Infant Diagnosis
Program and ART Programs. The summary of testing services provided for the
National Programs is shown in Table 33.

Table 33: Summary of HIV-1 DNA PCR testing and vira

provided for the NACO HIV Programme during the peri

| load testing services

od Apr 2019-March 2020

Testing Discipline

HIV-1 DNA PCR TESTING (NACO | HIV-1 Viral load testing
EID Programme) services
Sample Sample
Details Result Details Details Result Details
3
o 8 E go] B
> o 15 S 3 =
szl & 8 sl g £ =l &
S.No. O L ) - - O e @ = 0
d] 7 &) 2 O d] 7 a a Q
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0 0 < © Q 0 0 c o) O
Q Q c £ © Q@ Q — O
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Total | 2652 | 3088 98 59 2931 | 4165 | 4393 | 3466 | 441 | 286
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PARTICIPATION IN EXTERNAL QUALITY ASSURANCE PROGRAM MES

The Department is enrolled in external quality assurance programmes offered by the
best agencies for each of the diagnostic services it provides for NIRT’s clinical trials and
research studies. We have ensured successful ongoing participation and have achieved
good scores that meet the QA body’s criteria in all the testing disciplines. A summary of

the EQA related activities for the current year is provided in Table 34.

Table 34: Summary of EQA related activities during

the period Apr 2019-March

2020
Number
Name of the Assay EQA/Accreditation of Resglts Results | Remarks
Body Panels | Received
tested
Centres for Disease Certified
HIV DNA PCR control 1 1 (100%)
. VQA 1 1 Certified
HIV Viral load test RCPA 1 1 (100%)
Rapid HIV Testing Certified-
(Round-1) ICMR-NARI 1 1 100% (Round-I)
Rapid HIV Certified-
Testing(Round-11) ICMR-NARI 1 1 100% (Round-1i)
Hematology/Peripheral Certified-
Smear ISHTM-AIIMS 3 3 100%
. Certified-
CD4/CDS8 testing ICMR-NARI 1 1 100%
. VQA i
HIV Drug resistance 1 1 Certified
testing WHO Dry panel 1 1 (100%)
Assessment
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RNTCP ACTIVITIES IN NATIONAL REFERENCE LABORATORY, NIRT,
CHENNAI (2019-20)

Contact Person : Dr. Rajesh Mondal
Source of Funding : Ministry of Health & Family Welfare,
Central TB Division, New Delhi

ICMR-NIRT as one of the National Reference Laboratory (NRL) closely monitors five
states (Andhra Pradesh, Gujarat, Kerala, Tamil Nadu, Telangana) and five Union
territories (Andaman & Nicobar, Puducherry, Lakshadweep, Daman & Diu and Dadra
& Nagar Haveli) for RNTCP activities in India. NRL Microbiologists visit each state at
least once a year for 3 to 5 days for onsite evaluation (OSE) and monitoring EQA
activities of smear microscopy, culture and DST by both phenotypic and genotypic
methods as per the RNTCP protocol. During OSE visit, NRL microbiologist provide
technical support for establishing quality assured smear microscopy, Culture & DST
(C & DST) services, including facility design for the introduction of newer diagnostic
tools (liquid culture and molecular tests) for the rapid diagnosis of MDR/XDR TB.
NRL also undertakes yearly proficiency testing of IRLs/ C &DST labs as part of the
certification process under RNTCP. Eight IRLs and 8 C & DST labs have been
certified for diagnosis of DR-TB patients from the respective states. During 2019-
2020, the Institute conducted 12th round of proficiency testing for 20 labs including
three NRLs in India, with panel of 30 cultures for susceptibility testing for both first
and second line anti-TB drugs. Retesting process has been completed for two
C&DST laboratories in Medical College / NGO laboratory for certification by LPA.

As a NRL, NRL microbiologists has visited four states (Andhra Pradesh, Gujarat,
Telangana and Kerala) and 5 UTs (Andaman & Nicobar, Dadar & Nager Haveli, Diu
& Daman, Lakshadweep and Puducherry) for on site evaluation of sputum
microscopy and 610 panel slides were used to assess 122 laboratory personnel for
smear microscopy. Liquid culture DST training has been facilitated for 16 laboratory
personals from Tamil Nadu and Kerala. 715 cultures received from Timor were
processed for DST as a part of SNRL activity providing support on TB diagnostics to
SEARO countries.
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LIBRARY AND
INFORMATION CENTRE
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Library and Information Centre

(Contact person: Dr. R Rathinasabapati ; email: rrathinasabapati@nirt.res.in )

The NIRT Library is being the heart of the Institute, supports its mission, to advance its
research by providing quality resources on time through its digital platform. A hybrid
library, moving towards an integrated electronic platform. The value of the information
resources provides to scientists make them advance their research. NIRT Library has

improved its core services this year.

SERVICES

Value-Added Services (VAS)
« Access to electronic resources through Digital Library Portal (since 2001)
o It has been updated with hyperlinks to

« Automation

Institutional Repository

IRINS (Indian Research Information Network System),
iThenticate (plagiarism software) Database

NIH Library

recent Open Access Resources

Science Citation Index

Web of Science (ICMR e-Consortium Database)

Journal Impact Factor-2018 list_by Clarivate Analytics (a Web of
Science Group)

: Electronic Check-in and Check-out services since 2002

+ Website Designing, Hosting and Maintenance

« NIRT Library took initiative for NIRT to become the part of IRINS (Indian
Research Information Network System) database. This portal facilitates the
NIRT Scientists to collect, curate and showcase their scholarly communication
activities and provide an opportunity to create the scholarly network.

I. Selective Dissemination of Information (SDI)

» e-Publications

» Digital Document Delivery Service (DDDS)

» Literature search

* Reference Assistance (Face-to-face, Telephone, E-Mail)
» Resource Sharing (ICMR; NIH; NML)

[I. Current Awareness Service (CAS) — Daily Service:

» Digital Information Alert Services on
* Press Clippings

New Article(s) Alert

o0 Online First Article
0 Accepted Manuscript(s) online
0 InPress
o High Impact Articles
* Table of Contents
* Weekly Updates
* Monthly Updates
» Information about Awards, Conferences, Seminars, Workshops, Webinars

etc.
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E-PUBLICATIONS
* TB Alert (Monthly)
* HIV Monitor (Fortnightly)
* News Bulletin (Weekly)

CLOUD COMPUTING
» ‘Automation’ migrated to Cloud Computing
* ‘Institutional Repository’ migrated to Cloud Computing
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SUMMARY SHEET OF PUBLICATIONS FROM NIRT (2019-2020)

(SORTED AS PER TOTAL IMPACT FACTOR ORDER)

L Impact Vet
Publishing journals factor Impact
Factor
1 Adalya Journal - -
2 AIDS Research and Human Retroviruses 1.805 541 5
3 ﬁr;geigrﬁ:n Journal of Tropical Medicine and 2315 2315
4 Annals of Indian Academy of Neurology 0.95 0.95
5 Biomedical Dermatology 1.70 1.70
6 BMC Infectious Diseases 2.565 5.13
7 BMJ Global Health 4.280 4.280
8 5.193 5.193
British Journal of Obstetrics and Gynaecology
9 Eul\llllzttir?.??f 2;1; and Applied Sciences Section- 0011 0011
10 Clinical Infectious Diseases 9.055 36.22
11 Clinical Pharmacokinetics 4.680 4.680
12 Current Science 0.756 0.756
13 Cytokine 3.078 9.234
14 Data in Brief 0.970 0.970
15 Elife 7.551 7.551




Total

Publishing journals pl\;%e?; Ifrg Et?)?t Ilgré?oc:
16 European J of Medicinal Chemistry 4.8 4.8
17 Frontiers in Cellular and Infection Microbology 3.518 7.036
18 Frontiers in Immunology 4.716 18.864
19 Frontiers in Microbiology 4.259 4.259
20 ﬁgﬁn}]%&gm of Pure and Applied 0167 0167
21 Indian Journal of Medical Microbiology 0.380 0 .380
22 Indian Journal of Medical Research 1.251 125 1
23 Indian Journal of Pediatrics 1.136 1.136
24 gg\i/aerllo\;%iﬁ?l of Public Health Research & 0.12 0.12
25 Indian Journal of Social Psychiatry - -
26 Indian Journal of Tuberculosis 0.294 1.47
27 Infection and Immunity 3.160 3.160
28 Infection Genetics and Evolution 2.611 2.611
29 Inflammation Research 3.061 3.061
30 Innate Immunity 2.298 2.298
31 Int Journal of Clinical Obstetrics and ) )

Gynaecology

32 International Journal of Current Research - -




Publishing journals

Impact

factor
33 International Journal of Infectious Diseases
34 International Journal of Mycobacteriology - -
35 Int J of _Reproduction, Contraception, i i
Obstetrics and Gynaecology
36 Int J Tuberculosis and Lung Disease 2.024 4.0 48
37 E]\;)KI(/TAa)I l(ilfe,i\\,rvnoez(iccaslgel\gedical Association 5032 5 032
38 Journal of Applied Science and Computations 5 8 5.8
39 ‘IJD(;l:]r&rll;Iié); Biomolecular Structure and 3.920 3.920
40 Journal of Cellular Physiology 4.08 4.08
41 J Clinical TB and Other Mycobacterial Diseases 0.965 0.965
42 Jour_ngl of Complementary and Integrative i i
Medicine
43 Journal of Ethnopharmacology 3.414 3.414
44 Journal of Global Antimicrobial Resistance 24 69 2.469
45 Journal of Immunology 4.718 9.436
46 Journal of Infectious Diseases 5.045 15.135
47 Metabolites 3.303 3.303
48 Memorias Do Instituto Oswaldo Cruz 2.368 2.368




Total

Publishing journals pl\;%e?; Ifr; Et?)crt Impact
Factor
49 Microbiology Resource Announcements - -
50 Microbial Pathogenesis 1 2.581 2.581
51 National Medical Journal of India 0.644 0.644
52 New Journal of Chemistry 1 3.06 3.06
53 Open Forum Infectious Diseases 1 2.690 2.690
54 Ophthalmic Research 1 1.685 1.685
55 Pathogens and Disease 1 2.166 2.166
56 Pediatric Pulmonology 1 2.801 2.801
57 PLoS One 10 2.776 27.76
58 PLOS Neglected Trop Dis 2 4.487 8.974
59 Scientific Reports 5 4.011 20.055
60 The lancet Global Health 1 15.873 15.873
61 Transactions of Royal Soc. Tropical Med. & 2 2307 4614
Hyg.
62 Tropical Medicine and International Health 23 08 4.616
63 Tuberculosis 2 2.790 5.58
64 Viruses 1 3.816 3.816
Grand Total 104 173.113 301.203




LIST OF PUBLICATIONS

Publications in Journals

1) International 88
i) National : 16

International:

2019:

1.

Adams KN, Verma AK, Radha G, Harresh A, Dinesh Kumar S, Tripathy S,
Uma Devi KR, Sherman DR, Urdahl KB, Lalitha R, Hernandez RE. Diverse
clinical isolates of Mycobacterium tuberculosis develop macrophage-induced
rifampin tolerance. Journal of Infectious Diseases, 2019;219(10):1554-1558.

Zayed H, Abdel Motal UM, Radha Ghnan A, Ponnuraja C, Doss CGP, Rizk N,
Shebl FM. Retinopathy of Type 1 Diabetes in Arab Countries: Systematic
Review and Meta-Analysis. Ophthalmic Research, 2019;61(3):125-136.

Gupte AN, Sriram S, Paradkar M, Danasekaran K, Shivakumar SVBY,
Kannan T, Dolla C, Gomathy S, Pradhan N, Kohli R, John S, Raskar S, Jain
D, Momin A, Balaji S, Gaikwad A, Lokhande R, Suryavanshi N, Gupte N, Salvi
S, Murali L, Checkley W, Golub JE, Bollinger R, Padmapriyadarsini C, Mave
V, Gupta A. Respiratory health status is associated with treatment outcomes
in pulmonary tuberculosis. International Journal of Tuberculosis and Lung
Disease, 2019;23(4):450-457.

Ayyanar S, Pattarayan D, Ramalingam B, Kar A, Mahapatra SK,
Thimmulappa RK, Palanichamy R, Rajasekaran S. Tannic acid protects
against experimental acute lung injury through downregulation of TLR4 and
MAPK. Journal of Cellular Physiology, 2019;234(5):6463-6476.

Hassan S, Sudhakar V, Nancy Mary MB, Babu R, Doble M, Dadar M, Hanna
LE. Computational approach identifies protein off-targets for Isoniazid-NAD
adduct: hypothesizing a possible drug resistance mechanism in
Mycobacterium tuberculosis. Journal of Biomolecular Structure and
Dynamics, 2019;16:1-14.

Oliveira-de-Souza D, Vinhaes CL, Arriaga MB, Pavan Kumar N, Cubillos-
Angulo JM, Shi R, Wei W, Yuan X, Zhang G, Cai Y, Barry CE lll, Via LE, Sher
A, Babu S, Mayer-Barber KD, Nakaya HI, Fukutani KF, Andrade BB.
Molecular degree of perturbation of plasma inflammatory markers associated
with tuberculosis reveals distinct disease profiles between Indian and Chinese
populations. Science Reports, 2019;29;9(1):8002.

Gokul Raj K, Kadar M, Sridhar R, Baskaran D, Babu S. Enhanced
mycobacterial antigen-induced pro-inflammatory cytokine production in lymph
node tuberculosis. American Journal of Tropical Medicine and Hygiene,
2019;100(6):1401-1406.
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8. Daskapan A, ldrus LR, Postma MJ, Wilffert B, Kosterink JGW, Stienstra Y,
Touw DJ, Andersen AB, Bekker A, Denti P, Hemanth Kumar AK, Jeremiah K,
Kwara A, Mcllleron H, Meintjes G, van Oosterhout JJ, Ramachandran G,
Rockwood N, Wilkinson RJ, van der Werf TS, Alffenaar JC. A Systematic
Review on the Effect of HIV Infection on the Pharmacokinetics of First-Line
Tuberculosis Drugs. Clinical Pharmacokinetics, 2019, 58(6):747—766.

9. Narendran G, Oliveira-de-Souza D, Vinhaes CL, Akrami K, Fukutani KF, Banu
K, Padmapriyadarsini C, Ravichandran N, Sereti I, Swaminathan S, Andrade
BB. Multifocal tuberculosis-associated immune reconstitution inflammatory
syndrome - a case report of a complicated scenario. BMC Infectious
Diseases, 2019;19(1):529.

10.Ramakrishnan K, Uma A, Senathipathy R, Vijayaraj S, Thirumalaikolundu-
subramanian P, Rathinasabapati R, Mondal R. Pneumocystis carinii
pneumonia in HIV infected patients from south India. International Journal of
Current Research, 2019;11(6):4525-4527.

11.Ramakrishnan K, Uma A, Rathinasabapati R, Thiyagarajan V, Vijayaraj S,
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risks approach. Indian Journal of Public Health Research & Development,
2019; 10(4):283-292.

2. Karikalan N, Das B. Tuberculosis and social networks: a narrative review on
how social network data and metrics help explain tuberculosis transmission.
Current Science, 2019;116(7):1068-1080.

3. Muniyandi M, Rajeswari R. No families affected by tuberculosis to face
catastrophic costs by 2020: India's new strategic plan to eliminate
tuberculosis. Indian Journal of Tuberculosis, 2019;66(2):219-221.

4. Prathiksha G, Daniel BD, Natrajan M. Active case-finding for tuberculosis in
India. National Medical Journal of India, 2019;32(2):90-95.

5. Ramachandran G. Pharmacokinetics of second-line anti-tubercular drugs.
Indian Journal of Pediatrics, 2019;86(8):714-716.

6. Devaleenal DB, Grace GA, Natrajan M. Tuberculous meningitis in children:
Clinical management & outcome. Indian Journal of Medical Research,
2019; 150(2):117-130.

7. Gomathy NS, Padmapriyadarsini C, Silambuchelvi K, Nabila A, Chandrasekar
C. Profile of patients with pulmonary non-tuberculous mycobacterial
disease mimicking pulmonary tuberculosis. Indian Journal of Tuberculosis,
2019;66(4):461-467.

8. Saranathan R, Padmapriyadarsini C, Sivaramakrishnan GN, Hanna LE et al.
Pulmonary Mycobacterium kyorinense disease: A case report and review of
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12.
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literature. Indian J Med Microbiol. 2019;37(1):127-131.
doi:10.4103/ijmm.IJMM_19 94.

P. Sampath, P.R. Jayashree, R. Srinivasan, R. Swaminathan (2019) A
Gender wise spatial distribution of mouth cancer using Poisson-Gamma
model for Chennai zone. Bulletin of Pure and Applied Sciences Section-E
Math. & Stat. Vol.38E, No.1, 2019, P.41-48.

Zacharias Lithin, Priya T Thomas, G Warrier Manjusha, Adhin Bhaskar,
Saraswathi Nashi, Seena Vengalil, Kiran Polavarapu, Preethish Kumar, Ravi
Yadav, Suvarna Alladi, Nalini Atchayaram, Pramod K Pal. Palliative care
needs and care giver burden in neurodegenerative diseases: A Cross
sectional study Annals of Indian Academy of Neurology ;| Volume XX | Issue
XX I Month 2019; http://www.annalsofian.org IP: 14.139.190.210]

James Ranjith P, Christy Jayakumar, M. Thomas Kishore , B. Binukumar,
Adhin Bhaskar.Association Between Bullying, Peer Victimization and Mental
Health Problems Among Adolescents in Bengaluru, India.Indian Journal of
Social Psychiatry 2019; 35: 207 - 212; http://www.indjsp.org
IP: 14.139.190.210]

Srinivasan R, Ponnuraja C, Moeng S.R.T, and Venkatesan P. Bayesian
Spatial Cox Proportional Hazard Model for HIV Infected Tuberculosis Cases in
Chennai. Global Journal of Pure and Applied Mathematics ISSN 0973-1768
Volume 15, Number 6 (2019), pp. 971-980

P. Sampath, P.R. Jayashree, R. Srinivasan, R. Swaminathan. A SaTScan
study to detect spatio-temporal clusters of mouth cancer incidence among
men in chennai. Adalya Journal 2019; 8(12): 815- 825

2020

14.

15.

16.

Ramesh Kumar S, Dolla CK, Vasantha M, Menon PA, Venkatsan G,
Venkatesan P. Strategies for smoking cessation (pharmacologic intervention
versus enhanced motivation vs. standard motivation) in TB patients under
treatment in the RNTCP, India - A cluster - Randomized trial. Indian Journal of
Tuberculosis, 2020;67(1):8-14.

Salhotra VS, Sachdeva KS, Khirsagar N, Parmar M, Ranjani R,
Padmapriyadarsini C, Patel Y, Mehandru L, Jaju J, Ponnuraja C, Gupta M,
Kalaiselvan V. Shamim A, Khaparde S, Swaminathan S, Bedaquiline CAP
Sitge Teams. Effectiveness and safety of bedaquiline under conditional
access program for treatment of drug-resistant tuberculosis in India: An
interim analysis. Indian Journal of Tuberculosis, 2020; 67(1): 29-37.

Kathamuthu, G.R., Moideen, K., Sridhar, R., Baskaran, D. & Babu, S. (2020).
Diminished systemic levels of antimicrobial peptides in tuberculous
lymphadenitis and their reversal after anti-tuberculosis treatment.
Tuberculosis 122: 101934.
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Awards/Honours

1. Bill and Melinda Gates Foundation Global Health Tra  vel Award to attend the
Keystone Symposium held at Cape Town, South Africa from December 8 - 12,
2019. Anuradha.R.

2. Bill and Melinda Gates Foundation Global Health Travel Award to attend the
Keystone Symposium held at Banff, Canada from Jan 17 - 21, 2019.
Anuradha.R.

3. November 20" — 24™ 2019 Bill and Melinda Gates Foundation — Travel award to
attend The American Society of Tropical Medicine and Hygiene, 68" Annual
Meeting, Gaylord National Resort and Convention Center, National Harbor,
Maryland USA (adjacent to Washington, DC). Gokul Raj. K
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Participation in Conferences / Seminars / Workshops

INTERNATIONAL

1.

10.

Participation in the “5™ Meeting of BRICS TB Research Network” at Beijing,
China from 2" to 3" July, 2019 — Dr. G. Narendran

Participation in the “3HP Training of Trainers Workshop” at Johannesburg, South
Africa from 10" to 12" July, 2018 — Dr. Srikanth Tripathy

Participation in the “21% Biennial International Conference of International
consortium for Social Development” at Yogyakarta, Indonesia from 16™ to 19"
July, 2019 - Dr. Beena Thomas

Participation in the “9" International Conference on Social Work and in Health
and Mental Health” at York, United Kingdom from 21 to 26" July, 2019 — Dr.
Beena Thomas

Participation as a Technical Expert in the National Tuberculosis Reference
Laboratory (NTRL) and National TB Program (NTP) for supervision and support
of National Drug Resistance Survey (DRS)/NTRL at Dili, Timor Leste from 28"
July to 9™ August, 2019 — Dr. S. Siva Kumar

Participation in the “SAARC Training on Gene-Xpert Machine Operation and
Maintenance for Laboratory Personnel” at Thimphu, Bhutan from 6" to 8"
August, 2019 — Dr. Rajesh Mondal

Participation in the “WHO Meeting-Joint Monitoring Mission (JMM) of the
National Tuberculosis Programme” at Yangon, Myanmar from 11" to 21
August, 2019 — Dr. Rajesh Mondal, Dr. S. Siva Kumar

Participation in the “12™ International Workshop on Clinical Pharmacology of
Tuberculosis Drugs” at London, UK from 8" to 11" September, 2019 — Dr. AK.
Hemanth Kumar

Participation in the “STREAM Research Training Workshop” at London, UK from
11" to 13" December, 2019 — Dr. G. Narendran

Participation in the “7" BRICS TB Research Network Meeting” at Geneva,
Switzerland from 5™ to 6™ March, 2020 — Dr. C. Padmapriyadarsini
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NATIONAL

1.

10.

11.

12.

13.

Participation in the stakeholders’ meeting to identify & prioritise research
guestions for conducting systematic reviews in TB care & prevention at
International Union against TB and Lung Diseases, South-East Asia Office, New
Delhi on 29" — 30" April, 2019 — Dr. M. Muniyandi

Participation in the Meeting to discuss on cost effectiveness of MIP Vaccine for
Leprosy at ICMR, New Delhi on 16" May 2019 — Dr. M. Muniyandi

Participation in the Expert Committee Meeting for Delamanid & Bedaquiline at
ICMR, New Delhi on 3 June, 2019 — Dr. C. Padmapriyadarsini

Participation in the meeting to discuss and finalize the framework on gender-
responsive approaches to TB under RNTCP at CTD, New Delhi on 6™ — 7™
June, 2019 — Dr. Beena Thomas

Participation in the Training Programme on “Developing and sustaining India’s
capacity for Pre-Clinical drug discovery” at ICMR-NIN, Hyderabad on 7" July,
2019 — Dr. Rajesh Mondal

Participation in the Brainstorming Meeting on TB among Saharia at ICMR, New
Delhi on 20" August, 2019 — Dr. Beena Thomas, Dr. M. Muniyandi

Participation as an Expert in the partnership meeting to discuss the Regional
Road map for disabilities and assistive technologies and devices at ICMR, New
Delhi on 4™ — 5™ August, 2019 — Dr. M. Muniyandi

Participation in the 25" Asia-Pacific Joint Regional Social Work Conference on
Social Work partnerships towards an Equal Society at NIMHANS, Bengaluru on
18" — 20" September, 2019 — Dr. Beena Thomas, Mr. P. Murugesan

Invited to give presentation on “Added value of Next Generation Sequencing in
clinical application for M.tb” at Bharathiyar University, Coimbatore on 19™ — 20"
September, 2019 — Dr. K.R. Uma Devi

Invited as a Guest Speaker to present on “Why Epidemiology is a corrective
discipline of Public Health” at the National Conference no Pharmaco-
epidemiology and Pharmaco-economics at JSS College of Pharmacy, Mysuru on
26™ — 28™ September, 2019 — Dr. B.M. Shrinivasa

Participation in the NTEG Meeting on Treatment of TB at NACO, New Delhi on
17" — 18™ October, 2019 — Dr. C. Padmapriyadarsini

Co-Chair in TB Science 2019 Conference at Hyderabad on 29" — 30" October,
2019 — Dr. C. Padmapriyadarsini

Participation/Oral Presentation/Poster Presentation at the 50" Union World

Conference on Lung Health at Hyderabad on 28" October — 2" November, 2019
— 25 scientists and 10 research scholars/fellows from the Institute
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Participation in the WHO-Gol Joint Monitoring Mission for RNTCP, India at
WHO-India Office, New Delhi on 17" — 20™ November, 2019 - Dr. C.
Padmapriyadarsini

Participation in the 8" National Conference of 10S: Scholarly Communication &
Scientometrics at Institute of Scientometrics & ACTREC, Mumbai on 22" — 23™
November, 2019 — Dr. R. Rathinasabapati

Invited as a Panellist for discussion on MDR-TB and presentation on “MDR-TB &
Newer drugs” at NAPCON at Kochi on 24™ November, 2019 - Dr. G. Narendran

Part of the Central Internal Evaluation Team of West Bengal RNTCP on 8" —
12" December, 2019 — Dr. P.K. Bhavani

Participation/Oral Presentation at the 37" Annual Conference of Indian Society
for Medical Statistics at AIIMS, Patna on 5" — 7" December, 2019 —
Statisticians from the Institute

Participation in the | Meeting of Task Force on LTBI Management in India and
oral presentation on “Proposal for C-TB: Multicentric evaluation” at TB
Association of India, New Delhi on 11" — 12" December, 2019 — Dr. C.
Padmapriyadarsini

Oral Presentations at the International Conference on Recent Trend in Statistical
Modeling and Methods at Annamalai University on 19" — 21 December, 2019 —
Dr. Ponnuraja, Mr. Padmanaban

Participation/Oral  Presentation/Poster Presentation at the 74" National
Conference on Tuberculosis and Chest Diseases at Leela Palace, Chennai on
215 — 22" December, 2019 — Around 25 scientific and technical staff from
the Institute

Invited to give talk on “General awareness on Tuberculosis” at the National
Seminar on “Exploring the scope of Plant Science” at Queen Mary’s College,
Chennai on 9" January, 2020 — Dr. K.R. Uma Devi

Oral Presentations at the International Conference on Recent Trend in
Stochastic Modeling and its application at Manonmaniam Sundaranar University
on 9" — 11™ January, 2020-Mr. Padmanaban, Dr. Srinivasan, Mr.

Tamizhselvan

Guest Lecture on “Molecular diagnosis of TB with Special reference to NGS” at
8™ Annual Conference of Molecular Pathology Association of India at Jaipur on
10" — 12" January, 2020 — Dr. S. Siva Kumar

Guest Lecture at Bio Ethics and GCP in Health Research Sensitization

Workshop at Thiruvarur Medical College Hospital, Thiruvarur on 24™ January,
2020 — Dr. Banu Rekha, Dr. P.K. Bhavani, Dr. C. Padmapriya darsini
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26.

27.

28.

29.

30.

Participation in the National Workshop on “Vaccine Research: Development to
deployment” at ICMR, New Delhi on 4™ — 5™ February, 2020 — Dr. K.R. Uma
Devi

Participation in the Seminar on Mathematical Modelling for Infectious Diseases
at ICMR, New Delhi on 10™ — 12" February, 2020 — Dr. C. Ponnuraja, Mr. T.
Kannan

Guest Lecture at the National Conference on “Public Health challenges of
tropical diseases-Moving towards universal access” at Central University of
Tamil Nadu, Thiruvarur on 13" February, 2020 — Dr. V.N. Azger Dusthackeer

Participation in the Annual Meeting of WHO SEARO Advisory Committee on
MDR-TB (rGLC) at NITRD, New Delhi on 12" — 13" February, 2020 — Dr. C.
Padmapriyadarsini

Invited talk on “Human Papilloma Virus Infection and Cervical Cancer” at ISSRF
2020 “World Congress on Reproductive Health with Emphasis on Reproductive
Cancers, Infertility & Assisted Reproduction” at Shri Mata Vaishno Devi
University, Katra, Jammu & Kashmir on 13" — 17" February, 2020 — Dr. N.
Sudhakar

Workshop(s)/Symposium/Other Events

Details available at NIRT Webpage: http://www.nirt.res.in/html/events.htm
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Staff List as on 01/04/2020

Details available at NIRT Webpage: http://www.nirt.res.in/html/scientistPro.htm

Ph.D. Scholars

List of staff/students who have obtained their Ph.D

from the Bharathiar University

. degree (Part Time)

i Supervisor/
Sl.No,|  Nameofthe Title of the Ph.D. thesis Part-time / P
candidate Full time Guide
Statistical Methods for Evaluating
1. Ms. S. Valarmathi Treatment Outcomes . n .the Part time Dr. C. Ponnuraja
Presence of Competing Risks Time
to Event Clinical Trial Data
Selection and Implementation of
Sampling Procedures Indexed
_ Through  Acceptable  Quality _ _
2 Ms. S. Santhi Level and Limiting Quality Level: Parttime | Dr. C. Ponnuraja
A Zero Inflated Poisson
Approach
Evaluating Clinical Trials
Healthcare Data Using Clustering _ .
3 Mr. C.L. Babu And Classification Procedures- A Part time | Dr. C. Ponnuraja
Data Mining Approach
List of staff / students who have obtained their Ph .D. degree (Full time)
from University of Madras
i Supervisor/
Sl.No.|  Nameofthe Title of the Ph.D. thesis Part time / per
candidate Full time Guide
Mr. Narayanaiah Identification and characterization ,
1. ' Cheedarla of neutralizing antibodies in clade Full time Dr. Luke Elizabeth
. . o Hanna
C’ HIV-1 infected individuals
Genetic identity and unique .
2. | Mr. Ashok Kumar biological phenotype of early | Fulltime |Df- Luke Elizabeth
transmitted/founder viruses in Hanna

recent HIV-1 infection
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List of staff/students who have submitted their The sis and waiting for their
Ph.D. degree from the University of Madras (Fullti  me)

SI.No. Name of the Title of the Ph.D. thesis Part/ Supervisor/
candidate Full time Guide
1. Ms. Vidya Vijayan Characterizaiton of viral and host Full time | Dr. Luke E. Hanna

factor responsible for clinical
differences seen in HIV-1 and 2
infection

2. Mr.S. Sivasankaran Evaluation of mucosal immune Full time | Dr. Luke E. Hanna
responses to HIV infection in
discordant couples: Templates for
a vaccine

3. Ms. Hemalatha Babu | Inflammation and aging in long- Full time | Dr. Luke E. Hanna
term treated HIV-1 infected
individuals

List of students who have registered (full-time) fo r their Ph.D. programme with
The Tamil Nadu Dr. M.G.R. Medical University

SI.NoO Name of the Source of Title of the Ph.D. Supervisor/Guide
R Candidate Funding thesis P
Pharmacokinetic drug-drug
. | MARY REBECCAY | ICMR sRF | Interactions between firstline | o o piemanth kumar
: anti-TB and anti-diabetic
drugs
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List of students who have registered (full-time) fo

University of Madras

r their Ph.D. programme with

Sl

No.

Name of the
Candidate

Source of
Funding

Title of the Ph.D. thesis

Supervisor/Guide

Mr.C. Yuvaraj

INSPIRE
Fellow

Characterization of three
intermediatory metabolic
enzymes (DlaT, Icl-1 and GInA
1) in the laboratory strain
H37Rv and clinical isolates of
MDR-TB

Dr.K.R. Uma Devi

Ms.Gunapati Bhargavi

INSPIRE
Fellow

Functional characterization of
oxidoreductases of M. tb

Dr.P. Kannan

Mr. Kadar Moideen A.

ICER

Immune response to TB
coincident with diabetes

Dr.B. Ramalingam

Ms. Pavithra S.

INSPIRE
Fellow

Molecular analysis of monocyte
subsets in humans infected with
M. tb

Dr.B. Ramalingam

Mr.S. Deepak

ICMR

Development of lactobacillus
strains for the purpose of
enhanced DNA stability,
mucosal adhesion and delivery
of therapeutic proteins

Dr. Luke E. Hanna

Mr. Anand B
Sonawane

UGC

Molecular mechanisms of HIV
pathogenesis in target cells

Dr. Luke E. Hanna

Ms.J.S.V. Soundarya

ICMR

Attenuated Mycobacteria based
vaccine against tuberculosis
with a novel strategy for T cell
priming

Dr.K.R. Uma Devi

Mr.P.Venkatesan

Lady Tata

CRISPR mediated platform for
diagnosis and rapid detection of
drug resistance pattern in M.
tuberculosis

Dr.K.R. Uma Devi

Mr. Krisna Moorthi P

ICMR

Immunomodulation of
autophagy by vitamin Ds; in
Macrophages infected with M.
tuberculosis

Dr.K.R. Uma Devi

10

Ms.R. Ananthi

ICMR

Study on mutations associated
with pyrazinamide resistance in
M. tuberculosis

Dr.P. Kannan

11

Ms. Evangeline Ann
Daniel

INSPIRE
Fellow

Identification of biomarkers for
predicting TB disease
progression and treatment
response

Dr. Luke E. Hanna
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Staff (Part-time) registered for their Ph.D. progra

University of Madras, Chennai

mme with

SI.No.

Name of the staff

Title of the Ph.D. thesis

Supervisor/Guide

Mr. Kannan T

An evaluation of predictive
statistical data mining techniques

Dr. K. Rajendran
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OBITUARY

NIRT staff who passed away during the period 2019-2 020

Mr. E. Raman, Senior Driver - 08.04.2019
Mr. C.K. Valsarajan, Sr. Administrative Officer - 04.05.2019
Mr. G. Subramanian, Lab Assistant - 08.05.2019
Mr. M. Nagarajan, Sr. Technical Officer - 06.06.2019
Mrs. Vijayal, Sr. Record Sorter - 13.07.2019
Mr. V. Krishnamurthy, Sr. Technician -l - 01.09.2019
Mrs. S. Lakshmi, Lab Assistant - 11.11.2019
Dr. R. Parthasarathy, Deputy Director - 02.12.2019

Mrs. R.K. Parasuraman, Assistant - 24.02.2020
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