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in the clnical outcome of the disease and to drug
resistance. We genotyped 130 clnical isolates of
M. luberewlosis obiamed from patients of pulmonary
fuberculosis and atending a referral center for
patents wih respiratory dissases n Delhi, Inda. The
sciates were analyzed using nine Single Muclsotide
Folymorphism [SMP) markers. The isclales wers also
subjecied to spobpotyping and MIRU-VNTR typing;
and the results correlated with their drug susceptibilty
praofile.

The most predominant cluster was SMP cluster group
(SCG) 3a observed n 58% (n=TE) of the molates.
Majority (50%) of the isolates in SCG 33 were drug
susceptible. while §% (n=T) were multidrug ressiant
(MDR). The ancestral cluster SCG 1 was obsemved in
18% (n=15) of the sclates. resistance was
observed in B% (n=2) of these solales while 40%
(=10} of the solates wers drug suscepiible. SCG
2 formed 8.2% (n=9] of the isolates and 44% (n=d)
of these were MDR. Spoligotyping subdivided the
strains mbo 45 shared types (n=115) and 14 orphan
swains. The cephan swains were mostly assocated
with SCG 3a or SCG 1. reflecting the principal SCGs
found in the Indian population. SCG 1 and SCG 2
spoligotypes were concordant with the East African
Indian and Bepng families respactvely, Ceniral Asian
(CAS) clade and its sublneages were predomanantly
associated with SCG 3a, however a few sirams (n=13)
were also observed o be SCG 3b. Mo consstient
associafion was seen between the SCGs and other
spoligotypes such a3 Hardem, T and X clades.
Surprisingly, the 15 loci MIRU-WNTR typing revealed
all molates 1o be unque.

In conclesion, thowgh o shedy revealed the
preponderance of SCGE 1 and 3a in the M. lubercwlosiz
population circulating the region, the diversity of
sirains highlights the changes occuming within
Eneages and resmphasizes the importance of cluster
mwestigations.
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Lalely, several approaches have been paerformed
io study e beological aspecis of the mycobactenal
metabolsm and elucdate some bacteral strategies
o surviee bo host responses, but bile is known sbout

mycobactenal adaplation to adverse emvironmental
condifions. In this siudy we deweloped a simple
and rapid method to evaluate the metabolis rate of
Mycobactenivm fuberculosis (M. fubsrculosis) sTrains
in Bquid culture media. based on the resazurin
We tested four mycobacteral growth condibons:
physiological (pH 8.7). acidiz (pH 5.5 and pH 4.5)
and anaembic; the avirulent strain M. fuberculosis
H3TRa was cultured wuniil log phase. and 3 diflerent
bacierial concentrations (10°, 10° and 10° CFWmI}
were inoculated in triphcate, and incubated at 37°C
with 5% CO, amosphere. After moculation, 20pl
of resazurin (,01% were added, and the indicated
optical densiy was measured al several me-points
(Dh. Gh and 24h). This procedure was repeated three
days after the inoculaton, concludng a 5 day period
of mcubafion. CFU counting was performed at the
time of incculation, and at the end of experience for
each condition.

Globally, cuwr results show an increasing mesazurin
reduction curve dependeni on the normal growih
curve of wiable bacieria. Howewer, afier a three
day incubation period the percentage of resazurin
reduction kinetics was shown o be Enear only for
cultures incculated with 10° CFUImL This pattem was
also chsenved under acadic and anaenobic condibons.
The method was found fo be reproducible with low
standard deviations. Thus, we selected the 100 CFUY
ml as the best bacteral incculum concentration for
this assay Afterwards, we analysed the growth curve
of 10* CFUim| cufture for each conditions. and CFU
counting as well Although e HITRa stran has
tihve capability to grow in all conditions tested, which
was confimmed by CFU counting. & was possible fo
distmguish the rate of resarurin reducton across
the different envronments. As expected. 3 smaller
number of CFUmMI was oblaned in a0ids conditsons
when compared fo anasrobic and aembic condibons.
Taking into account these results. we believe that
the methodology here presented hoids potential for
mycobacterial metabolc studes conceming different
sirain physiology.
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Mulidrug and extensively drug resisiance fuberculosis
(MDR/XDR-TE) rermains a senous threat w TE
confrol worldwide. Porfugal reg: a high number
of MDR-TB and XDR-TB cases particularly in Lisbon,
the capital cdy The majority of MDR- and XDR-TB
cases that circulates in Liskon belongs to either one
of two groups of genefically cose sirains, known
as Lisboa family and Q1 cluster. These sirains ane
responsible for more than 80% of MOR-TE cases;
50% of which are also XDR-TB (2008). Given the
high prewalence and considerning the drug resistant
profie of such strains. we aimed to investigate the
miest discrminatony technigue for MDR- and XDR-TB
surveillance .

For this purpose, 74 chnical Mycobacienism
tubsrculosis solates colecied in Lisbon Health Region
were genotyped by 12, 15 and 2d-foci Mycobacteral
interspersed repsiifive unds — wanable number of
tandem repeals (MIRU-VNTR). Twenty-two isolates
werne susceptble and 54 were resisiant to at least one
drug (34 MDR-TB. 18 of which were XDR-TE]L We
werified fhat MIRU-VNTR analysis based on 12, 15
and 24 joel sets alowed the elustering of 22 (88, 7%),
20 (B0.6%) and 17 (51,5%) MOR-TE solates: 13
{92.8%), 12 (B5.7%) and 11 (7B.8%) of these wene
also XDR-TB. mespectively. it was abo nobioed
that. as the number of analysed loci increasad, the
Lesboal and Q1 isolates that difer by one or teo kool
wene gradually excleded from fhe clusters. In order
o evaluate the clusiering of MOR-TE and XDOR-TB
solates, we analysed the dscnminatory power of all
MIRU-VNTR sets, applying the Simpson’s Dwersity
Index. As expacted, the 24 ool set analysis presented
the highest discriminatory index (D) n cnfminsm
with both 12 and 15 Jocf sets (O =0.671: D
w000 D, =0.831). The smal ﬂﬂﬁmm
observed between D .. and D . leads to the
conclusion that 15 I'au MIRU-‘“'ITR s a powerful
discriminatory iool. Interestingly, although with a
lipwer disoriminatory power, the 12-loci MIRLLVNTR
anafysis was encugh o clster the ¥DR-TH solates
inio bwe mapr chusters, Lisboad and O cusier,
comespending to §2.0% of XDR-TE cases in Lisbon
Health Region. Desplie having 2 lower discrimnatony
power, we conchede fhat. m such settings. 15 looi
MIRU-VNTR has a sufficient discriminatory power
for MDR-TE and XDR-TE suwrveillance and that 12
losi MIRU-WNTR is a useful method io ascertain a
ocommon orign between drug resistant solates that
hawve undergone subsequent genetic diversification.

Py

DRUG RESISTAMCE AND GENETIC DIVERSITY OF
MYCOBACTERIUM TUBERCULCSIS IN LUANDA,
ANGOLA: A MOLECULAR EFIDEMIDLOGICAL
PERSPECTIVE

Jdogo Perdiggg’. Sofia Clemente?, Jorge Ramos?,
Pedro Masakidi®, Diana Machada®, Carla Silva',
Isabel Couto’, Miguel Viveiros®, Nuno Taveira®,

a0

Isabel Portugal®

Uria, Centro de legimeldh:ulr
Faculdade de Farmacia Da Universidade de
Lisboa, Portugal

1Servigo de Doengas Infecciosas, Hospital Da
Divina Providéncia

Grupo de Micobaceerias, Unidade de
Microbiologia Madica, Instituno de Higiene E
Medicina Tropical de Lisboa, Universidade Nova
de Lishoa

Yimed. Ulisboa — Instturo de nvestgagdo

Do Medicamento, Faculdade de Farmacia,
Universidade de Lisboa

Himed, Ulisboa - Insgmute de Investgagio

Do Medicamenro, Faculdade de Farmacia,
Universidade de Lisboa; Cenro de hmw
Interdisciplinar Moniz, Instinto

de Ciéncias Da Saude Egas Moniz. Monte de
Caparica

Tuberculosis (TB) poses a serlous public health
problem in Angola. The latest esimates from the
World Health Organizaton point 1o the oceurrence of
A% 000 new cases in 2013 and an mcidence rate of
320 cases per 100 000 habitants in the same penod.
Furthermare, no surveilancs data on drug resistance
is awvailable and nothing s known regarding the
genebe diversity and populstion structure of circulating
Mycobacferum fuberculosis (M. fuberculosis) sirains.
s capital city, Luanda, harbours approcimatety 33_T%
of fhe country’s population and = responsible for one-
third of the TB cases natiomwide.

In the present study we have analysed 77 M.
tuberculosis solates recovered from sputum samples
fromm the same number of patients, The patients
imeclved in the study were clinically diagnosed with
TE and positive for sputum smear acid fast bacilli in
Hospital da Divina Providéncia. Luanda. All isolates
were genotyped by Spoligotyping and 24-oei
Mycobacterial interspersed Repettive Unit - Variable
Mumber of Tandem Repeats (MIRU-VNTR) First-
ling drug susceptbilty testng was performed by the
standard BACTEC 2860 MGIT procedure.

We have detected 30 differemt spoligotype profies
comesponding fo 21 different Shared Intemational
Types (5IT) and 3 orphan prefiles. SIT 42 (Latin
Amencan Meddsmanean. LAMY] was the most
prevadent SIT found (n=15. 18.5%) followed by SIT
53 (T1: n=11, 14.3%) Owveral, the W fberculoais
populaton structsre in this sample was dominated
by LAM (57_1%) and T (32.8%) strans. Twee and
24-loci MIRU-YNTR analysis revealed that 47 {15
clusters) and 11 (4 clusters) isolates were clustersd,
respacteely,

Dirug susceptibility data showed that 17 (21.1%) of
the 77 chnkcal molates were resstant 1o ohe oF Mmone
anfbaciliary drugs and from fhese, 3 (3.0%) were
rultidreg resistant (MOR) Drug resistant solales
were found across distinct clades and MIBU-YNTR
clusters although the langest MIRU-VNTR cluster
detected was comprised by 15 drug resistant isolates,
inciuding one MDR isclate



In conclusion, this study has demonsirated a high
predominance of LAM strains ciroulatng » Luands
and the presence of recent transmission events. The
penetc dwersity found supgpests the presence of
multiple and complex TE fransmission chains masked
by recent genetic diversificaton. The high rate of
MDR-TB found in this sample has major public health
mphcations and highlights the need of further studies
specifically focused on MOR-TB transmission,
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Hawai's tuberculosis incidence rates are perennially
among the highest in the United States Immigration
from the Western Pacific and Asia over the last
decade confinues to iniroduce a sieady supply of new
whemuloss cases indo the state, an average of 121
cases per year with an norease to owver 128 cases
this past year. This is in confrasi 1o the declining
number of cases in the US over the same period.
As & resull of this mponation, destinguishing locally
ransmitted fuberculoss cases from cases brought
imiz the state has been difficul when wsing radisenal
epidemioiogical methads

In this study, we analyzed data cowering 438 isclates
collected by the Hawali State Department of Health
from 2004 %o 2013 fo identfy potential fransmission
clusters. Genebo clusiers were |denbfied wusing
spoligotyping and MIRULYNTR  fingerprinting
methiods.

Ot of twenty genetic clusters consmsting of three or
clusters that inciuded caxses af beast three years apar
Cf these, two clusters were composed of iso!ates from
the Beijing family and four clusiers from the Manda
family. One Beijing family cluster was composed of
seyen [solaies and consisied premanly of US-bom
Micronesian males age 15-24, while the ofher had
gleven isolates and consisted primarily of young o
middie-aged people of Pacific |slander descent. bt
also meleded fwo Morth Korean-borm women. OF the
largest Manila family clusters, one had 23 isolates
with six similar spolgotype patterns. while the other
had 24 solates with tree similar spoligotype patiems.
Both larger Manida family clusters were composed of
persons bom in the Philppines and cowered a broad
age range. with the 45-84 and 85+ age ranges being
mizst comman. Two more Manila family clusters were
tentately dentified by thesr MIRU e 1-12 patterns

fhat were shared with other Manida famdy clusiers.
One of these clusters had fve cases, composed of
four Micronesians and one US bom case. while the
other cluster had six cases including two cases bom
in the Marshall Islands, two Filipines, one Micronesian
and a US case.

Feriodic  evaluation of genolyping information
has rewealed possible ransmission clusters and
highlighted the daersity of tubsrculosis cases in
Hawaii. Linking genotypes to case data to defermine
potential epidemeologic bnks = essential as we mave
mio whole genome sequencing of representatives of
these clusters, currently in progress.



